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1. OBLUAA XAPAKTEPUCTUKA PABOYEN NMPOrPAMMbI
YYEBHOI' O NPEOMETA

1.1. MecTo y4ebHOro npeameta B CTPYKTYpPe OCHOBHOM MPotecCMOoHaIbHOM
obpasoBaTe/ibHOM MporpaMmmb

YuebHblidi  npeaMeT  «@Pu3nKa»  ABNSIETCA  00513aTeNbHOM  4acTbio
006LLLe06pa3zoBaTe/IbHOM NOArOTOBKM OCHOBHOW MPOMeCCMOHaibHOW 06pa3oBaTe/lbHOM
nporpaMMbl - NPOrpaMMbl MOAFOTOBKM KB/IM(PMLMPOBAHHBIX Paboumnx 1 cayxatimx
no npoeccun 15.01.37 Cnecapb-Hanagunk KOHTPObHO-U3MEPUTENbHBLIX NMPUOOPOB U
aBTOMATUKMW.

1.2. Llenn v nnaHupyemble pe3y/ibTaTbl OCBOEHUS y4eBHOro npeamera

1.2.1 Llenn ocBoeHMA y4ebHOro npeameTa

CofepxxaHve nporpammbl y4yebHOro rnpegmetra «®dusnKa» HarpaeneHoO Ha
OOCTUXKEHME Pe3yNibTaTOB ero U3y4yeHUss B COOTBETCTBUM C TpebosaHuamn ProC
COO c yueToM npoeccroHanbHoi HanpasneHHocTn PIrOC Cr10.

OCHOBHbIMW Liensimmn nsyyeHus yuebHoro npegmeta «Pusnka» SBAAOTCA:

- (bopmupoBaHMe Yy 00y4atoLMXCA YBEPEHHOCTW B LEHHOCTM 06pa3oBaHus,
3HAYMMOCTM  (PU3NYECKUX 3HAHWIA  ANA  COBPEMEHHOrO  KBa/IMPULMPOBAHHOIO
creypanncTa Npu oCyLLeCcTBIEHNM ero NPotecCMoHaIbHOM AesTeNbHOCTH;

- (hopMUpoBaHMEe eCTeCTBEHHOHAYYHOIN rPamMOTHOCTH;

- oBfafeHue cneymuyecKoi CUCTEMOM (hU3NYECKMX MOHATWNA,
TEePMUHO/IOTEN U CUMBOJIMKOM;

- OCBOEHME OCHOBHbIX (PU3NYECKNX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTEN;

- OBflaficHWe  OCHOBHbIMW  METOAaMM  HAy4yHOro Mo3HaHus  NPUPOAbI,
NCnonb3yeMbiMM B (pu3mke (HabnlogeHWe, onucaHue, W3MEPEHWe, BblABYKEHVE
rmnoTes, NPoBeAeHME IKCNEPUMEHTA);

- O0BflaficHNe YMeHMAMM 00pabaTbiBaTb [aHHble 3KCMEPUMEHTA, OOBACHATb
MoflyyeHHble pe3y/nbTaTbl, YCTaHaB/MBaTb 3aBUCUMOCTU  MeXAy (uU3nNYecKnmm
Be/IMYMHaMM B HabNIOAaEMOM ABMEHWU, [eNaTh BbIBOAb;

- (hOpMMPOBaHME YMeEHUSA peluaTb (U3MYecKue 3afayvnm pasHbIX YPOBHEN
C/TIOXKHOCTY;

- pasBuUTME MO3HABaTe/IbHbIX WMHTEPECOB, WHTENEKTYa/lbHbIX U TBOPYECKUX
CNocobHOCTEN B rpouecce MNPUOBPETEHUSI 3HAHWA C WCMOMb30BAHMEM Pa3/INUHbIX
MCTOYHMKOB MH(OPMaLMN N COBPEMEHHBLIX NH(POPMALMOHHBIX TEXHOMOTUA; YMEHWI
(hopMy/iMpoBaTb M 0OOCHOBbLIBATb COOCTBEHHYHO MO3UUMIO MO OTHOLUEHUIO K
(h13nYecKoin MHGopmaLK, NonyyaeMomr 13 pasHbiX UCTOYHUKOB;

- BOCMNMTaHMe YyBCTBa rOpPA0CTY 3a POCCUMCKYHO (DU3NYECKYHO HayKy.



1.2.2 MNMnaHnpyemble pe3ynbTaTbl 0OCBOEHUS YHeOHOro npeamera
Ocob60e 3HaueHve y4ebHbIi npeaMeT UMEeET Npu hOPMUPOBAHUK 1 Pa3BUTUM OOLLUMX U NPOJECCMOHAbHBLIX KOMMETEHLWA,
a TakXKe COOTBETCTBYHOLMX UM pe3ynbTataM 06yyeHus cornacHo ®roC COO.

MnaHupyeMble pe3ynbTaTbl 06yUeHUs

KomneTteHuun (OK, MK)

OK 01. Bblbupatb crnocoosl
peLueHmns 3afau
NPOgecCMOHaIbHOM

[EeATENbHOCTN NMPUMEHUTENTbHO K
pas/InYHbIM KOHTEKCTaM

Oob6uwwne
JNIP14 - oco3HaHMe NWYHOro BKfaga B MOCTPOeHue
yCTOWUMBOro ByayLiero,
JIP23 - TrOTOBHOCTb K TpyAy, OCO3HaHWE LEHHOCTU
MacTepcTBa, TpyLo/obue,
JIP24 - TrOTOBHOCTb K aKTMBHON AeATENbHOCTU
TEXHOMOMMYECKOW W COLMaIbHON  HanpaBfeHHOCTH,
CNOCOOHOCTb  MHMUMWMPOBATb,  MaHUMpoBaTb U
CaMOCTOATE/IbHO BbINONHATL TaKyto 4eATe/IbHOCTb,
npz2s5 - WHTEPEC K  pas3nyHbIM  Ccepam
MPO(ECCMOHA/ILHON AeATENbHOCTY, YMEHME COBEPLLATb
OCO3HaHHbIA  BbIGOP  Gyayllerd  npodeccun  ”
peann30BbIBaTb COOCTBEHHbIE XXM3HEHHbIE N/aHbl,
JIP26 - roToBHOCTb M CMOCOGHOCTb K 06pa3oBaHMIO U
caMo06pa30BaHNI0 Ha NPOTSXKEHUW BCEM XKU3HW,
JIP34 - 0Cco3HaHWe LIEHHOCTU Hay4HOWN [AesTenbHOCTY,

rOTOBHOCTb OCYLLIeCTBNIATL MPOEKTHYHO n
nccnefoBaTeNlbCKYHO [eATeIbHOCTL MHAMBUAYANIbHO U
B rpynne,

MP1 -  camoCToATe/IbHO  (OpMynMpoBaTb U
aKTyanu3upoBatb  npobnemy, paccmatpuBaTb  ee
BCECTOPOHHE,

OvcymnnnnHapHble

MP61 ctopMMPOBaHHOCTb MNPEACTaBMEHUA O
ponu 1 Mecte (M3NKU U acCTPOHOMUM B COBPEMEHHON
Hay4HON KapTWHe Mupa, O CMCTEMOOOpa3yIoLLein ponu
(M3NKWN B Pa3BUTUN ECTECTBEHHbIX HayK, TEXHWUKU W
COBPEMEHHbLIX TEXHOMOMMIA, O BK/aAe POCCUNCKUX W
3apYBeXHbIX YYEHbIX-(OM3MKOB B PasBUTUE HayKW;
MOHUMaHVe (PU3NYECKOM CYLUHOCTM  HabMAaeMbIX
ABMIEHWIA  MUKPOMMPa, Makpomupa ¥ Merammpa;
MOHVMMaHWe PpoONM  acTPOHOMUW B MPaKTUYECKONA
[EATEeNbHOCTM  YefioBeKa W Aa/lbHeieM  Hay4Ho-
TEXHNYECKOM pasBuTUN, ponu (h13nKn B
(hopMmpoBaHUM  Kpyrosopa U (DYHKLWOHabHOW
rPamMoOTHOCTU YefioBeKa A1 PeLleHUs MPaKTUYecKnx

3aau;

P62 ChopMMPOBAHHOCTb YMEHW
pacnosHaBaTb (hmM3nyeckue sBfeHWUA (nNpoueccobl) U
OOBACHATL WX Ha OCHOBE M3YYEHHbIX 3aKOHOB:

PaBHOMEPHOE U PABHOYCKOPEHHOE MpSIMO/IMHEHOe
[AB/XEHVe, CBOBOAHOE MafeHVe Ten, [ABMXKEHME MO
OKPY)XXHOCTM, ~ WHepuwWs,  B3auMofeicTBue  Ten,
KonebaTenbHOe  [BVDKEHME,  Pe30HaHC,  BOJIHOBOE



MP2 - ycTaHaB/MBaTb CYLLUECTBEHHbIN MPU3HAaK WK

OCHOBaHMS 0N  CPaBHeHWs,  Knaccugumkauum u
00606LLeHNS,
MP3 - onpegenatb Uenn [eATeNlbHOCTW, 334aBaTb

napameTpbl Y KpUTEPUU UX SOCTVXKEHUS,
MP4 - BbIFBNATbL 3aKOHOMEPHOCTM N NPOTUBOPEYns B
paccmaTprBaeMbIX ABIEHUSAX,

MP6 - pasBuBaTb KpeaTMBHOE MbILLIEHNE
PELLUEHUN YXXMU3HEHHBIX NPOo6/eM,

MP10 - dopmupoBaH/e Hay4yHOro Tuna MbILLIEHNS,
BNafieHNe Hay4yHOW TEPMMWHOMOIMe,  K/HUEBLIMM
MOHATUAMW W MeToLaMM,

MP12 - BbISIBNATb MPUUYNHHO-CNEACTBEHHbIE CBA3X Y
aKTyanu3vMpoBaTtb 3ajady, BblABuratb rurnotesy ee
peLleHns, HaxoauTb apryMeHTbl AnS [0oKa3aTeNbCTBa
CBOMX YTBEPXAEHWIA, 3a4aBaTb NapaMeTpbl N KpUTepUm
peLleHus,

MP13 - aHanM3npoBaTtb NOMYYeHHbIE B XOA€e PeLleHus
3aflaun  pesynbTaTbl, KPUTUYECKM OLIeHMBATL  UX
[IOCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHWE B HOBbIX
YCNOoBUSX,

MP15 - paspabaTbiBaTb M/aH pelleHuss Npo6semMbl C
YYETOM aHa/M3a WMEeLMXCA MaTepuasibHbIX U
HemaTepuanbHbIX PeCcypcos,

MP16 - oOCyWecTBATb LeNeHanpaB/eHHbIA MOUCK
nepeHoca CpeAcTB M CrMocob6oB  [elcTBus B
NMPOoeCCNOHaNbHYO Cpeay,

npu

NBWKEHME;  anddysms,  OPOYHOBCKOE  ABVKEHWE,
CTPOEHUE >KMAKOCTEM W TBepAbIX TeN, WU3MeHeHue
obbema Ten Mpy HarpeeaHuMn (OXNaXaeHWW), TenaoBoe
paBHOBECWe, UCNapeHWe, KOHAeHcauus, Nnas/eHwve,
KpUCTa/IIM3aums, KuneHve, BNaXKHOCTb BO34yXa, CBA3b
CpefHein KMHETUYECKOW 3HEpPrun TEmnaoBOro ABUKEHUS
MONEeKYNn C abCOMOTHOM TemmnepaTypoid, MOBbILLEHME
[aB/eHNs rasa npy ero HarpeBaHny B 3aKPbITOM COCY[e,
CBA3b  MeXJy napaMeTpamy COCTOSHWA rasa B
n3onpoueccax; anekTpuzauus Ten, B3aMMOLEWCTBME
3apAfoB,  HarpeBaHWe  MPOBOLHMKA C  TOKOM,
B3aVIMOZeWCTBMe MarHuToB, 3NleKTpoOMarH1THas
WHAOYKUMSA, LeiACTBME MarHUTHOIO No/isi Ha NMPOBOAHVIK C
TOKOM W [ABWMXKYLLMIACA 3apaf, 3/1eKTpOMarHUTHble
KonebaHus 7 BOJHbI, NPAMONMHeHoe
pacrnpocTpaHeHVe CBeTa, OTPaXKeHWe, NpeioM/eHue,
NHTepdepeHUns, OMpakuMs 1 Monsapusaums CBeTa,
avcnepcust  cBeTa;  (DOTO3MEKTPUYECKMIA  3thdhekT,
CBETOBOE [aB/IeHWNEe, BO3HWKHOBEHME JIMHEN4aToro
CrMeKTpa  atoMa  BOLOPOZAa,  eCTeCTBEHHas U
NCKYCCTBEHHas Pagn0aKTUBHOCTb;
MP63 BrageHve
(hun3nyeckumm MOHATMAMU 7
XapaKTepu3syoLLmMmn (hr3nueckue rnpoLiecchbl
(cBsi3aHHbIMY C MeXaHU4ecKnm LBVKEHVEM,
B3aVIMOAENCTBMEM Tefl, MeXaHUYeCKUMM KonebaHusamu
W  BOMHaMW;  aTOMHO-MOJEKYNAPHbIM  CTPOEHUEM

OCHOBOMoMaravWwWmmMmn
BEMNYNHaMW,



MP17 - ymeTb NepeHoCUTb 3HaHWA B MO3HaBaTeIbHYHO
M NPaKTUYeCKyo 001aCTV XN3HEeLeATeNbHOCTH,

MP39 - camocToATe/IbHO COCTaBNATb MNfaH PeLleHus
npobnemMbl C  Y4eTOM  UMEKLMXCA  PEeCypCoB,
COOBCTBEHHbLIX BO3MOXHOCTEN W NPeLnoYTeHNIA,

MP42 - penaTb 0CO3HaHHbIN BbIOOP, apryMeHTUPOBaTb
ero, 6partb OTBETCTBEHHOCTb 3a PeLUeHUe,

MP46 - BfnageTb HaBblKaMu  MO3HaBaTE/bHONA
pedieKCM Kak 0CO3HaHUA COBepLUaeMblX LENCTBUIA U
MbIC/IUTENbHBLIX  MPOLIECCOB, WX  Pe3y/bTaToB U
OCHOBaHWI

BeLLeCTBa, TEMN/I0BLIMM MpOLeccamu; 3/1EKTPUYECKUM U
MarHUTHbIM nonamu, 3/IEKTPUYECKMM  TOKOM,
3NIEKTPOMArHUTHLIMKA ~ KofiebaHusiMM 1 BOJTHAMU;
OMTUYECKNMUN  ABMIEHUAMW; KBAHTOBbIMW ABMIEHUAMMU,
CTPOEHMEM aToma 7 aTOMHOI0 aapa,
PafM0aKTUBHOCTLIO); BafleHNe OCHOBOMO/IAraroLLMmum
aCTPOHOMMYECKUMW  MOHATMAMK,  MO3BONAOLLMMU
XapakTepu3oBaTb  MPOLECChl,  NPOUCXOAdLiMe  Ha
3Be3[ax, B 3Be3[HbIX CUCTEMAX, B MEXraslaKTUYecKoin
cpede; [LABWXKEHWE HebGecHbIX Tes, 3BOJMOLMIO 3Be3f M
BceneHHow;

MP64 BnageHWe 3aKOHOMEPHOCTAMM, 3aKOHamu
N TeopuaMM (3aKOH BCemmpHoro TaroteHus, |, 11 v 1l
3aKOHbl HbIOTOHA, 3aKOH COXPaHeHWsi MeXaHWU4YecKoMn
3HEpruy, 3aKOH COXPaHEHUs WUMNyNbca, MNPUHLUN
cynepnosvuuyM  cui,  NpUHUMN  pPaBHOMPaBHOCTU
MHEPUMaNbHbIX ~ CUCTEM  OTCYeTa;  MONEeKYNApHo-
KWHETUYECKYIO Teoputo CTPOEHMsI BELLECTBA, rasoBble
3aKOHbl, MepBbliAi  3aKOH  TepMOAMHAMWKW;  3aKOH
COXpaHeHNA 3MeKTPUYeCKOro 3apsafa, 3akoH KysoHa,
3aKoH Oma A1 yyacTka uenu, 3akoH Oma A/1s NoIHOM
3NIEKTPUYECKON Lenn, 3akoH [pkoyns - JleHua, 3akoH
9NEKTPOMArHUTHOM  MHAYKUMKW, 3aKOH  COXpaHeHus
3HEepruy, 3akoH MPAMO/IMHENHOro PacnpoCcTpaHeHUs
CBETa, 3aKOH OTPAKEHWA CBETa, 3aKOH MNPenoMIeHUs
CBETa; 3aKOH COXPaHeHWs 3Hepruu, 3aKoH COXpaHeHWUs
MMNYbCa, 3aKOH COXPaHEHWUS 3NMEeKTPUYECKOro 3apsajaa,



3aKOH COXpaHEeHWs MaccoBOro 4umcna, noctynarbl bopa,
3aKOH  pafuoaKTMBHOrO  pacnafa);  YyBEpeHHoe
1CMO/Mb30BaHME 3aKOHOB W 3aKOHOMEPHOCTEW  Mpu
aHanmn3e (HU3NYeCKNX ABNEHNI 1 NPOLIECCOB;

MP65 ymMeHWe yunTbIBaTL FpaHULbl NPUMEHeHNA
M3YYEHHbIX  (PU3NYECKUX  MOAeNeil:  MaTepuanbHas
TOYKa, WHepumasibHas CuUCTeMa OTCYeTa, WAeasbHbIN
ras; MOLenu CTPOEHWS ras3oB, >XUAKOCTEA W TBEpPAbIX
TeN, TOYEYHbIN 3NEKTPUYECKUIA 3apsd, SAepHas Mogenb
atoMa, HYKIOHHas MOfZenb aTtoMHOro sagpa npwu
peLleHnn (U3NYeCcKnX 3agay;

MP67 chopMMPOBAHHOCTb YMEHWA  peLuatb
pacuyeTHble 3afayvM C $BHO 3afaHHON  (hM3NYECKON
MOLENbIo,  MCMoMb3ys  (M3NYECKMe  3aKOHbl U
MPVMHUMMNbI; Ha OCHOBE aHaiM3a YCMoBUA 3afauu
BblOMpaTh (PM3NYECKYHO MOZESb, BbILENATb (PU3NYECKUe
BE/IMYMHBI 1 (DOPMY/IbI, HEOOXOAUMbIE AN ee peLLeHus,
MPOBOAUTL  pacyeTbl W OUEHWBATb  PeasibHOCTb
MONYYEHHOr0  3HaYeHWsi  (OU3NYECKON  BEINUUHBI,
pellaTb KayeCTBEHHbIE 3aauu, BbICTPauBas IOrMYecKm
HENPOTUBOPEUMBYIO LIEMOYKY PacCy>XAeHWin C Omnopoit
Ha M3YyYeHHble 3aKOHbl, 3aKOHOMEPHOCTU N (hn3nYecKue
AB/IEHNS;

MP68 chopMMpoBaHHOCTL YMEHUA MPUMEHATH
MONyYeHHble 3HaHWA /19 OOBACHEHUs  YCNOBU
NPOTeKaHUs (PU3NYECKMUX SBIEHWIA B Mpupoge n Ans
NPUHATUA MPaKTUYECKUX pPeLleHUin B NOBCELHEBHOM



XWU3HM  gns obecneyeHms  6e3onacHoCTM  mpwu
obpalleHn ¢ ObITOBbIMU NPUGoOpamMn Y TEXHUYECKMMU
YCTPOCTBaMW, COXPaHEHMSI 3[40pPOBbS W COGMIOAEHUNA
HOPM  3KOJIOMMYECKOrO MOBELEHUS B  OKPYXaroLlei
cpede; MOHUMaHVWE  Heob6XOAMMOCTM  MPUMEHEHMS
[OCTVKEHWI (PU3NKN 7 TEXHONOr Ui ons
paLnoHaIbHOro NPUPOLONObL30BaHNS;

MPyl cdopMMpOBaHHOCTL MOHWMAHWUA POSK
(n3Mkn B 3KOHOMUYECKOW,  TEXHOOrMYEeCKON,
CouMaNbHOM M 3TUYECKOM  cepax  [fedTeNlbHOCTU
yesoBeKa; poM U MecTta (PM3MKM B COBPEMEHHOM
Hay4YHON KapTUHE MWpa;, pPonM  acTPOHOMUM B
MPaKTUYeCKON AeATe/IbHOCTM YefioBeka N fanbHenLem
Hay4HO-TEXHNYECKOM Pa3BUTUN,

MPy2 cthopMMPOBAHHOCTb CUCTEMbI 3HaHWIA O
(PU3NYECKMX  3aKOHOMEPHOCTHAX, 3aKOHaX, TeopusX,
[ENCTBYIOLMX Ha YPOBHAX MWKPOMMPA, Makpomupa K
merammpa, npeacTaBneHNn O BCeOOLEM XapakTepe
(hM3nYECKNX 3aKOHOB; MPEACTaB/eHUA O CTPYKType
MOCTPOEHUS  (DM3NYECKOW  TeopuMu, 4UTO  MO3BOMUT
0CO3HaTb  PO/b  (PyHAAMEHTANIbHbIX  33KOHOB U
MPUHUMNOB B  COBPEMEHHbLIX MNPEACTaBNEHNAX O
npupoAe, MOHATb TpPaHuLbl MPUMEHUMOCTU TEOpUH,
BO3MOXHOCTM  UX  MPUMEHEHWA  4nA  OMnWCaHWs
eCTecTBEHHOHaYUHbIX SABMEHWUIA U NPOLLECCOB;

MPy3 copMMpPOBaHHOCTb YMEHUA pasnnyaThb
YCNoBUS NPUMEHUMOCTU MOZenei (U3NYeCKUX Ten K
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MPOLLECCOB (SBMIEHWIN): NHepLmMabHas cCUCTeMa OTCYeTa,
MaTepuasibHasi TOYKa, PaBHOYCKOPEHHOE [BVKEHWE,
cBO60AHOE NajeHve, abCcoMTHO ynpyras agedopmauns,
abCconoTHO  ynpyroe 1 abCoMOTHO  Meynpyroe
CTO/IKHOBEHWSA, MOJeNel rasa, >XMAKOCTM U TBEpAoro
(KpUCTaNIMYeCKoro) Tena, naeanbHOro rasa, TOYeUHbIii
3apsaf, O4HOPOAHOe 3/EKTPUYECKOE Mosie, OAHOPOLHOE
MarHATHOe  Mofie,  FapMOHWYeCKMe  KosiebaHus,
MaTeMaTUYECKUA MasiTHUK, WaeanbHbIA  NPYXXUHHbIIA
MasTHUK,  FapMOHMYECKME  BOJHbl,  WAeasIbHbIN
KonebaTenbHbI KOHTYP, TOHKas IMH3a; MOAENein aToma,
aTOMHOrO A4pa U KBaHTOBOW MOJENN CBETa;

MPy4 cdopmMMpoBaHHOCTb YMEHUS OOBACHATb
OCOGEHHOCTN  MPOTEKaHWUS  (PU3NYECKUX  ABJIEHWUIA:
MexXaHM4YeCcKoe ABWXEeHWe, TenoBoe [ABMXXEeHWEe 4acTul
BellecTsa, TenjioBoe  paBHOBecWe,  OGPOYHOBCKOE
OBWXKeHve,  auddysus,  ucnapeHwe,  KUMeHWe W”
KOHZeHcauusd,  MnaefeHve U Kpuctaiamsaums,
Hanpas/IEHHOCTb Ter/ionepesayun, 3MeKTpusaLmum Tern,
9KBUMOTEHLUMANIBHOCTM  MOBEPXHOCTN  3aPSXKEHHOro
MPOBOAHWKA, 3N1eKTPOMarHUTHOM VHAY KUK,
CaMOVHAYKLUNN, 3aBMCUMOCTHU COMpPOTUB/EHNS
nosynpoBoAHNKOB "p-" M "N-TUNOB" OT TemnepaTypbl,
pe3oHaHCa,  WHTepgepeHuMn  BOMH,  Audpakumu,
Aaucnepcun,  MOMHOTO  BHYTPEHHEro  OTPaKeHWs,
(hOTO3((heKT, (DU3NYECKME MPUHLMMBI CMEKTPASIbHOMO
aHanu3a v paboTbl nasepa, "anba-" n "beta-" pacnagbl



A0ep, raMma-usnyyeHvie agep;

MPy5 cthopMMPOBaHHOCTb YMEHMWIA MPUMEHSTH
3aKOHbl  KNacCUYecKOW  MeXaHUKW,  MONeKyNsApHOWA
(U3MKM 1N TepMOLMHAMUKKM,  3NEKTPOAVHAMUKW,
KBaHTOBOM (PM3MKW /11 aHaM3a U 06bACHEHNS ABMEHWI
MWKpPOMMPE, Makpomupa W Meramupa, pasfivyatb
yC/ioBus (rpaHnubl, o6nactm)  NPUMEHUMOCTU
(hM3NYECKMX 3aKOHOB, MOHMMAaTb BCEOOLLMIA XapaKTep
(hyHOAAMeHTa/IbHbIX ~ 3aKOHOB  (3aKOH  COXpaHeHus
MEXaHNYeCKON 3HEPrun, 3aKOH COXpaHeHWs MMMYnbCa,
3aKOH  BCEMWPHOIO  TATOTEHWs,,  MepPBbI1  3aKOH
TEPMOAMHAMUKM, 3aKOH COXPaHEHWUS 3M1EeKTPUYECKOro
3apsja, 3aKOH COXPaHEHUs 3HePrumn) 1 orpaHNUYeHHOCTb
MCNONb30BaHMS  YaCTHbIX 3aKOHOB; aHa/IM3MpoBaThb

(M3nYeCKMe  MPOLECChbl,  WCMOMb3ys  OCHOBHbIE
MOMOXKEHUS, 3aKOHbI " 3aKOHOMEPHOCTU:
OTHOCUTENIbHOCTb MEXAHWYECKOTO ABUXKEHUS, (DOPMY/Ib
KVHEMATUKM PaBHOYCKOPEHHOT 0 LBVKEHUS,

npeobpasoBaHust  Fanmnes  gns CKopoctM W
nepeMeLleHmns, TpU 3aKoHa HblOTOHa, MNPUHLMN
OTHOCUTENbHOCTM  [anunes,  3aKOH  BCEMMPHOrO
TArOTEHUS,  3aKOHbl  COXPaHEHWS  UMMynbca WU
MEXaHUYEeCKOM 3Heprumn, CBA3b  paboTbl CUMbl  C
M3MEHEHMEM  MEXaHWYECKO  3HEeprun,  ycnosus
paBHOBECMSI ~ TBEpPAOro  Tena;, CBA3b  [aB/IEHUS
naeanbHOro rasa Co CpefiHen KUHETMYECKOW 3Hepruen
TENM0BOr0 ABVMXXEHUS N KOHLIEHTpaLMeld ero Monekyin,
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CBA3b  TemnepaTypbl  BellecTBa  CO  CpefHel
KMHETUYECKON 3HEeprueil ero 4actul, CBA3b [aBfieHUS
MAeaslbHOro rasa C KOHUEHTpauuen MOnekyn u ero
Temnepatypon, ypaBHeHne MeHgeneesa-KnaneipoHa,
NEPBbLIN 3aKOH TEPMOAMHAMWKW, 3aKOH COXPaHEHWs
3HepruyM B TEM/OBbIX MpoLeccax; 3aKOH COXpaHeHus
3NIEKTPUYECKOTO 3apsaga, 3aKOH KynoHa,
NOTEeHLNaTbHOCTb 3/1EKTPOCTATUYECKOrO rnons,
NPYHLUMN CYNepro3nLMmn 3NEKTPUYECKUX MOSEN, 3aKoHa
KynoHa; 3akoHbl Oma pgns ydacTka uUenu W Ang
3aMKHYTOM  3M1IEKTPUYECKO Lenwn, 3akoH J[hkoyns-
JleHua, 3aKOH 3N1eKTPOMarHUTHON WHAYKUMKW, Npasuio
NeHuga, nocTynatbl crneynansHow Teopuu
OTHOCUTENIbHOCTU DNHLITENHA, YpaBHEHVE DWHLUTeRHa
Ans (hoToadhekTa, MepBbIN U BTOPOI NocTynatbl bopa,
NPUHUMN  HeornpegeneHHocTn  [eii3eHbGepra,  3akoH
COXpaHeHUs 3apsafa, MaccoBOro uucria M 3Hepruv B
AAepubIX peakLmsax, 3aKOH pagnmoakTUBHOIO pacnaja;

MPy7 chopMMpOBaHHOCTb YMEHWIA NCCNeaoBaThb
M aHasIM31poBaTh PasHO0OpasHble (IU3NYeCKMe ABNEHUS
M CBOWCTBA OOBLEKTOB, MPOBOAWTL CaMOCTOATE/bHbIE
NCCnefoBaHNs B peasibHbIX U 1a60PaTOPHbLIX YCN0BUSX,
ynTaTb U aHaIM3MPOBaTb XapaKTepUCTUKK NPUOOPoB K
YCTPOWCTB, 06bACHATL NPUHLUMMBI UX PaboThI;

MPy8 cdopmmnpoBaHHOCTb NpeAcTaBneHUd o
MEeTOAax MOMyYeHUA  HayUHbIX  aCTPOHOMWUYECKMX
3HaHWI;  BnafeHVe  YMEHUAMW  CaMOCTOATESIbHO



13

(hopmynvMpoBaTb  Uenb  uccrnefoBaHus  (NPOeKTa),
BblABUraTb rmnoTesbl Ha OCHOBE 3HaHUS
OCHOBOMONAratoLWmx (PU3NYECKNX 3aKOHOMEPHOCTEN U
3aKOHOB,  MPOBEPATb  UX  3KCMEPUMMEHTa/IbHbIMM
CpefCcTBaMM; MaHMPOBaTb M MPOBOAUTL (DU3MNYECKME

3KCMEPVUMEHTbI,  OMWCbIBaTb U aHa/IN3MpoBaThb
MONYYeHHYD  MPU  BbIMOMHEHUM  SKCMEPUMEHTA
VH(hopMaLMIO, onpeaensiTh [0CTOBEPHOCTb

MoJTly4eHHOr 0 pesynbTaTra;

MPy9 cthopMMPOBAHHOCTL YMeHMs  peLuatb
pacyeTHble 3a4a4n C ABHO 3afaHHOW 1 HEABHO 3ajaHHOM
(h3mMyeckoil MoAeNbIO: Ha OCHOBaHUM aHanmn3a yCioBUs
BblOMpath  (M3MYeckne  MOLenw, oTBevaroLLve
TpeboBaHUAM 3afaun, MPUMEHATb (POPMY/bl, 3aKOHbI,
3aKOHOMEPHOCTY ¥ NOCTYNaTbl PU3NYECKUX TEOPUIA MPU
NCMONb30BaHUM MaTeMaTUYeCKMX METOAOB peLLeHus
3a7a4y, NPOBOAMTL pacyeTbl HA OCHOBAHWM WMMEHOLLMXCSH
[aHHbIX, aHaIM3NPOBATb Pe3ynbTaTbl U KOPPEKTMPOBATb
METO/b! PELUeHNs C YUYETOM MOSyYeHHbIX Pe3ynbTaTos;
peLuatb KayeCTBEHHbIe 3agaun, TpebytoLme
MPUMEHEHNS 3HAHWIA M3 pasHbIX PasfenoB LUKObHOMO
Kypca (M3NKK, a TaKkKe UHTerpauum 3HaHuin u3 gpyrmx
NpesMeTOB eCTeCTBEHHOHAYYHOro LMK/a: BbiCTpamBaTb
NOTNYECKYIO LIEMOYKY pPacCy>KAeHWin C Onopoin Ha
M3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (DU3NYECKMe
AB/IEHNS;

MPyHO ChopMMPOBaHHOCTb YMEHWI



OK 02. icnonb3oBaTb
COBpPEMEHHbIE CpeacTBa MOMUCKa,
aHasm3a n NHTEpnpeTaLmm
VHopmaLuu, 7
NH(OPMALMOHHbIE  TEXHO/IOTMM
ans BbIMO/IHEHUS 3aga4
NpotheccnoHanbHOM
[eaTeNIbHOCTU

P16 -
3CTETUKY
TBOPYECTBA,
OTHOLLIEHWIA,
NIP24 - TOTOBHOCTb K aKTUBHOW [AeATeNbHOCTU
TEXHONIOMMYECKOM W COUMaNbHON  HamnpaB/lEHHOCTH,
CMOCOBGHOCTb  MHMLUMMPOBATb, nnaHupoesatb "
CaMOCTOATE/IbHO BbIMOHATL TaKyH0 4eATeIbHOCTb,
JIP26 - rOTOBHOCTb W CMOCOGHOCTb K 06pa3oBaHUIO U
CamMo06pa30BaHMIO Ha MPOTSXXEHNN BCEN XKN3HM,

MP8 - CMoOco6HOCTb 7 rOTOBHOCTb K
CamMOCTOATe/IbHOMY ~ MOWCKY ~ METOLOB  peLLeHus
MPaKkTMYeCKMX  3agay, MPUMEHEHUKO  Pa3/INYHbIX
MEeTOL0B NO3HaHU4,

MP10 - ¢opMMpoBaHMe Hay4yHOro TWMa MbILLIEHNS,
BNafeHWe Hay4yHOM TEPMUHONOIMEN,  K/IHUEBbIMUI

3CTETMYECKOe OTHOLUEHME K MMpY, BK/KOYas
OblTa, HAayyHOro U  TEXHMYECKOro
cnopta, Tpyda W  0O6WECTBEHHbIX
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aHa/M3MpoBaTb W OLEeHMBaTb MOCNEACTBUA ObITOBOW W
MPON3BOLCTBEHHON AeATENIbHOCTM YesloBeka, CBA3aHHOA
C (hunsnyeckmmmu npoueccamu, C nosunumi
9KOMOrnyeckor  6e30MacHOCTW;  MNPeACTaBfieHMid o
pauuMoOHa/IbHOM  MPYPOLOMONL30BaHNM, &  Takxke
pasyMHOM  WUCMO/b30BaHUN  JOCTVMDKEHUA HayKn W
TEXHONOr it ans AanbHENLLIEro pasBuTUS
4e/I0BeYECKOro 00LLEeCTBa;

MPy13  cdopMMpoBaHHOCTb
Oyayweli  NpogecCUOHaNIbHON  [eATeNbHOCTH
CMNeLnanbHOCTAM (U3UKO-TEXHUYECKOTO MPOQUNs.

P65 ymMeHWe yunTbIBaTbL rpaHuLbl MPUMEHEHUS
M3YYEHHbIX  (M3NYECKMX  MOfenen:  maTepuasibHas
TOYKa, WHepumanbHas cucTemMa OTcYeTa, WAeasbHbIN
ras; MOAEeNN CTPOEHWs ra3oB, XWAKOCTeW U TBepAbIX
TeN, TOYEYHbIN 3NEKTPUYECKUIA 3apsaf, AfepHas MOAeNb
atoMa, HyK/I0HHas MOAeNb aToMHOro fgpa npu
peLLeHnn (PU3NYECKUX 3a4aY;

MP67 cHOPMUPOBAHHOCTL YMEHMA  peLlaTb
pacyeTHble 3afauM C SBHO 3aaHHON (HM3UYECKOW
MOZE/blo,  WUCMOMb3ys  (PU3MYEeCKMe  3aKOHbl  W”
MPUHUMMBI; Ha OCHOBE aHaiM3a YC/oBMA  3ajauu
BbIOMPaTbL (PM3NYECKYHO MOZESb, BbILENATL (PU3NYECKME
BE/IMYUHBI U (HOPMY/bl, HEOOXOAMMbIE /19 ee pPeLleHus,
NMpoBOAWUTL  pacyeTbl W OUEHWMBATb  PeasibHOCTb
MOMlYYEHHOr0  3HaYeHUs  (U3NYECKOW  BEINYVHDI;
pellatb KayeCTBeHHble 3afayu, BbICTpauBas /IOrMYecKu

MoTuMBaunun K
no



MOHATUAMU U METOZaMMU,
MP21 - BnafileTb HaBblkaMuK MOSyYeHUs UH(OpMaLMn
M3 WCTOYHWKOB pasHbIX TUMOB, CaMOCTOATENIbHO
OCYLLECTBNATL MOWUCK, aHaIn3, cuctematusaumio W
MHTeprpeTaumio MHMOpMaLMn pasInyHbiX BULOB W
(hopm MpeacTaB/eHns,

MP38 - CaMOCTOATE/IbHO OCYLLECTBNATb
Mo3HaBaTe/IbHYO [eATe/IbHOCTb, BbISB/IATH MPO6/EMbI,
CTaBUTb M (POPMY/IMPOBaTL COOGCTBEHHbIE 33faun B
o6pa3oBaTe/ibHOW  [AEATENIbHOCTM U XKU3HEHHbIX
cUTyaumsax
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HENPOTMBOPEUMBYIO LIEMOYKY PacCy>XAeHuin C Ornopomu
Ha M3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTU 1 (PU3NYECKMe
ABNEHWS,

MPe69 ChOpMMPOBaAHHOCTb COBCTBEHHO
MO3NLMN MO OTHOLLEHUIO K (h13MYECKOW UHopMaLmK,
Mnony4yaemMonl M3 pasHbIX  UCTOYHUKOB,  YMEHWN
MCNOMb30BaTh LMUMPOBLIE TEXHOMNOMMU [A/19  MOMUCKA,
CTPYKTYPVPOBaAHNA, WHTepnpeTauMn v npeactaBneHns
yyebHOW M Hay4HO-MONYNAPHON  MHDopMauuu;
pa3BUTME YMEHUIA KPUTUYECKOTO aHasm3a nosyyvaeMol
NH opMaLNK;

MPyl copMMPOBAHHOCTL MOHUMAHUA POSK
(M3MKN B 3KOHOMUYECKOMW,  TEXHONOrMYEeCcKOMu,
COUMaNbHOM W 3TUYECKO ciepax AeATeNbHOCTU
yenoBeKa; posM M MecTta (DU3MKW B COBPEMEHHON
Hay4yHOW KapTWHe MWpa; pPoAM  acTpoHOMUW B
MPaKTUYECKON AeATeNbHOCTW YenoBeKa W fanbHenLem
Hay4YHO-TEXHNYECKOM Pas3BUTUK;

MPy6 cthopMMPOBAHHOCTb YMEHUIA NPUMEHSATb
OCHOBOMoO/iaratowye  acCTPOHOMUYECKME  MOHATUS,
TeOpUM W 3aKOHbl AN aHam3a U 06bACHeHUA
(PM3NYECKMX MPOLIECCOB MPOUCXOAALMX Ha 3Be3fax, B
3Be3AHbIX CUCTEMax, B MEXralaKTUYeCcKoh cpege;
OBWKEHNA  HebGecHbIX Ten, 9BOMOLMM  3BE3 WU
BceneHHom;

MPyll oBnageHne pasnnyHbIMKA  crnocobamu
paboTbl C MH(opMaumeld (U3NYECKOro CoAepXXaHusi C



OK 03 MnaHupoBaTb U
peasin3oBbIBaTh cobCTBEHHOE
npoMeccnoHasibHoe n
NINYHOCTHOE pasBuUTKe,
NpeanpUHUMATENbCKYHO

[eATeNbHOCTb B
NpoheccnoHanbHON cthepe,
1CNOMb30BaTh 3HaHWS rno
npaBoBOWA 7 (hMHaHCOBOM
rpamoTHOCTM B Pas/INYHbIX
YXM3HEHHbIX CUTyaLunax

JIP14 - oco3HaHWe JNIMYHOro BKIaja B MOCTPOeHue
yCTOMUMBOro 6yayLLero,
JIP16 - acTeTMyeckoe OTHOLLEHME K MUPY, BK/HOYas

3CTeTMKYy  OblTa,  HAy4yHOro U TEXHUYECKOro
TBOpYeCTBa, CMOpTa, Tpyda W OOLWECTBEHHbIX
OTHOLLIEHWIA,

JIP24 - TrOTOBHOCTb K akKTVBHON [JeATe/lbHOCTU

TEXHOMOTNYECKON W COUManbHOW  HanpaB/IieHHOCTH,

CMNOCOOHOCTb  MHMUMMPOBATb,  MNAaHMpoBaTb U
CaMOCTOATE/IbHO BbIMO/HATL TaKyto LeATe/IbHOCTb,
np2s - WHTEpPeC K  pas/iMyHbIM  cepam

NPOgecCMOHaNbHOW AeATeNIbHOCTU, YMEHME COBEPLUATb
OCO3HaHHbIN  BblbOp  Gyayweid  npodeccun K
peasin3oBblBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI,
JIP26 - roToBHOCTb W CMOCOOGHOCTb K 06pa3oBaHuIO U
caM0006pa3oBaHNI0 Ha NPOTSHKEHWUW BCE XKM3HN,

MP1 -  camoCTOosiTe/lbHO  (POPMYy/MpoBaTb U
aKTyanMsuposatb  npobsiemy, paccmatpueatb — ee
BCECTOPOHHE,

MP3 - onpegenats Uenu [esATeNbHOCTW, 33a4aBaTtb

napaMeTpbl N KpUTEpUU UX AOCTUXEHWS,
MP6 - pasBuMBaTb KpeaTMBHOE MbILL/IEHNE
PELLEHUN YKU3HEHHbIX Mpo6/iem,

MP16 - ocywecTBATb LefieHanpaB/ieHHbIA  MOUCK

npu
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MCNOMb30BaHMEM  COBPEMEHHbLIX  MHMOPMALMOHHBIX
TEXHONOINIA, Pa3BUTVE YMEHWIA KPUTUYECKOro aHaim3a
W OLEHKW AOCTOBEPHOCTM MOy4aemoli MHopmaLmm

MP61 CchopMUPOBAHHOCTL MpPeACTaBNEHNA O
ponn 1N MecTe (M3UKN M acCTPOHOMUU B COBPEMEHHOW
Hay4YHON KapTWUHe Mupa, O CUCTEMOOOpa3yHoLein ponun
(M3MKN B PA3BUTUN ECTECTBEHHBLIX HayK, TEXHUKN U
COBPEMEHHbIX TEXHOMOTWA, O BKMafe POCCUMACKUX W
3apyOeXHbIX YYEHbIX-(OM3MKOB B pasBUTME HayKWU;
MOHMMaHMe (PU3NYECKON CYLHOCTM  HabnroAaemblX
SBMEHWIA  MWKPOMMpA, Makpomumpa W  Meramupa;
MOHVMMaHWe pPoN  acTPOHOMMW B MPaKTUYECKOWA
[eATeNbHOCTM  YefloBeKa W fJa/ibHeilleM  Hay4Ho-
TEXHNYECKOM passuTUN, ponu (hn3nKn B
(hopmypoBaHMM  Kpyrosopa M (DYHKLMOHALHOM
rpamMoTHOCTW YefioBeKa A1 PeLleHns MnpaKTUYecKnX
3afay;

P64 BnafeHVe 3aKOHOMEPHOCTAMM, 3aKOHaMK
N TeopuaMK (3aKOH BCEMUPHOro TaroteHms, |, 11 v 1l
3aKOHbl HbIOTOHA, 3aKOH COXPAHEHWS MeXaHW4eCcKoi
9HEPrMW, 3aKOH COXPaHeHWs UMMynbca, MNPUHLMN
Cyneprnosvyum  cwn,  MPUHUMMN  PaBHOMPaBHOCTU
WNHEPUMA/IbHbIX ~ CUCTEM  OTCYeTa;  MOJIEKY/IAPHO-
KUHETUYECKYIO TEOpMIO CTPOEHUS BeLLecTBa, ras3oBble
3aKOHbl, MEPBbI  3aKOH TEPMOAWHAMWKK;  3aKOH
COXpaHeHWs 3NeKTPUYECKOro 3apsga, 3akoH KyroHa,
3akoH Oma Ans yyacTtka uenu, 3akoH OmMa A/ MOIHOM



OK 04. AdpdekTBHO
B3aVMOJEeliCTBOBaTb U paboTaTb B
KO/INEKTMBE 1 KOMaH/e

nepeHoca CpeAcTB W CrMocoboB — feicTBUS B
NpodecCUOHa/IbHYIO Cpeay,

MP18 - ymeTb WHTerpupoBatb 3HaHWA K3 pPasHbIX
npeAMeTHbIX 06nacTei,

MP19 - BbigBuratb HOBble  WeWN,
OpUrMHasbHbIe NMOAXOAbI N PeLLeHNs,
MP37 - oCyLlecTBNATL MO3UTMBHOE CTpaTernyeckoe
NnoBefeHVe B Pas3IMYHbIX CUTyaumax, MPOsABNATb
TBOPYECTBO M BOOOPaXKeHMeE, ObITb MHALNATUBHBIM,
MP38 - CaMOCTOATE/IbHO OCYLLeCTBNATb
Mo3HaBaTe/IbHYO AeATe/IbHOCTb, BbISB/ISATL NPOBIEMbI,

CTaBUTb W (HOPMY/MPOBaTb COOCTBEHHbIE 33dayn B

npeanaratb

obpasoBaTe/lbHOM  AeATeNIbHOCTU U XKM3HEHHbIX
CUTYyauusax,
MP46 - BnafeTb  HaBblKaMW  NO3HaBaTe/bHOW

peheKcM Kak 0CO3HaHWSi COBEPLLAEMbIX AECTBUNA 1

MbIC/IUTENbHBLIX  MPOLECCOB, WX  Pe3ynbTatoB U
OCHOBaHMWiA
JIP24 - TOTOBHOCTb K aKTUBHOW [AESTENbHOCTU

TEXHOMOMMYECKON W COLMaNbHOM  HanpaB/eHHOCTH,
CNOCOOHOCTb  MHWLMWPOBATb,  MNJIAHWPOBaTb U
CaMOCTOATE/IbHO BbIMOMHATL TAKYHO AeATe/IbHOCTb,
JIP26 - roTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHuio U
caM0o06pa30BaHNI0 Ha MPOTSHKEHNMN BCEIA XKM3HW,

JIP34 - 0cO3HaHMe LEHHOCTM Hay4HOW AeATeNbHOCTH,
rOTOBHOCTb OCYLLLECTB/IATH MPOEKTHYO 7
NCCNefoBaTeNIbCKYH [AeATENbHOCTb WUHAMBMAYAILHO U

17

3NEKTPUYECKON Lenu, 3akoH [hxoynsa - JleHua, 3aKoH
3NEKTPOMArHUTHOM  WHAYKUWMW, 3aKOH COXPaHeHus
3HEprnM, 3akoH MPAMOSIMHENHOro pPacnpoCTpaHeHns
CBETA, 3aKOH OTPaXeHMs CBETa, 3aKOH MNPEeNoMIEeHUs
CBETA; 3aKOH COXPaHEHWUSI SHEPTUW, 3aKOH COXPaHeHUs
MMMynbCa, 3aKOH COXPaHEHWUS 3/MIEKTPUYECKOro 3apsja,
3aKOH COXpaHeHMsi MaccoBOro 4ymcna, noctynarbl bopa,
3aKOH paamMoaKkTUBHOIO pacnaga); yBepeHHoe
MCNOMb30BaHWE 3aKOHOB W  3aKOHOMEPHOCTE npw
aHam3e (U3NYEeCKNX ABEHWI 1N NPOLLECCOB

MPyl cdhopMMPOBAHHOCTL MOHWMAHWSA PO
(M3MKN B IKOHOMMWYECKOW,  TEXHOMOrMYECKOW,
couManbHOM M 3TMYECKOW ciepax AeAaTeNbHOCTM
YenoBeKa; pPonM U MecTa (M3NKM B COBPEMEHHOW
Hay4yHOW KapTMHe Mupa; poAM  acTPOHOMMM B
MPaKTUYECKOW [eATENIbHOCTM YeoBEKA M Aa/bHENLLEM
Hay4HO-TEXHNUYECKOM Pa3BUTUN

MP62 ChOpMUPOBAHHOCTb YMEHM
pacrosHaeaTb (u3nyeckue aBneHns (Mpoueccbl) W
OOBACHATL WX Ha OCHOBE W3YYeHHbIX 3aKOHOB:
paBHOMEpPHOe U PaBHOYCKOPEHHOE MPAMOSINHENHOe
[BVKeHMe, CBOOOAHOE nafeHue Tes, [ABWKEHWe Mo

OKPY)KHOCTW,  WHepuusi,  B3auMOAeicTBME  Ten,
KonebaTenbHOe  ABW)XEHWE,  pPe30HaHC,  BOJIHOBOE
ABWKEHMe;  Anddby3usi,  OPOYHOBCKOE  [BMXKEHMe,
CTPOEHME XWUAKOCTEW W TBepAbIX Tesl, W3MeHeHue



B rpynne,
MP3 - onpegenatb Uen [esaTenlbHOCTY,
napameTpbl U KPUTEPUUN UX JOCTUXKEHNS,
MP5 - BHOCUTb KOPpPEKTMBbI B [eATE/IbHOCTb,
OUeHMBaTb  COOTBETCTBME  Pe3y/nbTaToB  Lensam,
OLeHMBATb PUCKM NOCNEACTBUIA AeATENBHOCTY,

MP6 - pa3BuMBaTb KpeaTMBHOE MbILL/IEHNE MpU
PELLUEHNM XMU3HEHHbIX NPobem,

MP12 - BbIABNATb NPUUYNHHO-CNEACTBEHHbIE CBA3N U
aKTyanmsuposatb 3ajady, BblABUraTb runoTesy ee
peLleHns, HaxoAUTb apryMeHTbl AnS [0oKa3aTe/bCTBa
CBOMX YTBEPX/AEHWI, 3a/aBaTb NapameTpbl U KpUTepum
peLueHus,

MP28 - BnafieTb pas/inyHbIMK crnocobamm O6LLEHUS U
B3aVMOAencTaus,

MP30 - pa3BepHyTO M NIOrMYHO M3Naratb CBOK TOYKY
3PEHUA C UCMOMb30BaHNEM A3bIKOBbLIX CPEACTB,

MP31 - noHMMaTb W MCNOMb30BaTb MPEMMYLLECTBA
KOMaHAHON 1 MHAMBUAYabHOWN paboThl,

MP33 - npuvHMMaTb LENM COBMECTHOM [esTeNbHOCTH,
OpraH13oBbIBaTb U KOOPAMHMPOBATb AENCTBMA MO ee
LOCTUDKEHWIO: COCTaBNATb nnaH [EeNCTBUIA,
pacrnpefensts pPoiM C Y4eTOM MHEHWIA Y4YaCTHUKOB
06CyXaTb pe3ynbTaTbl COBMECTHON paboThl,

MP36 - KOOpAMHMPOBAaTb W BbIMOMHATL PaboTy B
YCOBUSAX peasibHoro, BUPTYa/IbHOr0 7
KOMOVHMPOBaHHOIO B3aMMOZLENCTBUS,

3aflaBaTb
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obbeMa Ten Npu HarpeBaHWW (OXNaXAeHWUM), Tenn0Boe
paBHOBECWe, WCMapeHue, KOHAEeHcaums, nnaBneHue,
KpucTannmsaums, KuneHue, BNaXHOCTb BO34yXa, CBA3b
CpeaHeli KMHeTUYECKOW 3HEeprum TenaoBOro ABMXKEHUS
MO/IeKyn C abCOMKOTHOM TemnepaTypol, MNOBbILLIEHWE
[aBfieHNs rasa npw ero HarpeBaHuy B 3aKpbITOM COCY[e,
CBA3b MeXay napaMeTpaMu  COCTOSHMA rasa B
usonpoueccax; anekTpuzauma Ten, B3aMMOLencTsaue
3apsfoB,  HarpeBaHMe  MpOBOAHMKA  C  TOKOM,
B3aVIMOAENCTBME MarHuTOB, 3NeKTpoOMarHmTHas
VHAYKUWS, AeNCTBME MarHUTHOIO Nons Ha NPOBOAHMK C
TOKOM W [ABMXYLMIACA 3apsf, 9/1eKTpOMarHuMTHble
KonebaHus 7 BOJTHbI, NpPAMONNHENHOE
pacnpocTpaHeHWe CBeTa, OTPaXeHWe, NpeoMIeHue,
MHTeptepeHUmMs, Andpakuns 1 nonsapusaums CBeTa,

aucnepenst  cBeta;  (DOTONEKTPUYUECKMIA  3(D(EKT,
CBETOBOE [aB/ieHNEe, BO3HUKHOBEHME JIMHEYaToro
CMekTpa  aTomMa  BOAOPOLA,  eCTeCTBEHHasd U

NCKYCCTBEHHasA PafnN0aKTUBHOCT;

P64 BnageHve 3aKOHOMEPHOCTAMU, 3aKOHaMU U
TeopuaMKM (3aKOH BCeMupHoro TtaroteHums, I, 11 n 1l
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHWs MexaHWYeCKOoWn
3HEprun, 3aKOH COXPaHeHWs WMNybCa, MNPUHLMN
cynepnosvuuyv  cun,  MNPUHLMN  paBHOMPaBHOCTU
NHEpUMaNbHbIX ~ CUCTEM  OTCYeTa;  MOJEKYNApHO-
KMHETUYECKYIO TEOpUI0 CTPOEHWUA BELLEeCTBa, rasoBble
3aKOHbl, MEPBbIA  3aKOH  TePMOAUHAMMWKM;  3aKOH



MP55 - npvHUMaTb MOTWMBBI W apryMeHTbl APYrMX COXPaHeHusi 3/1EKTPUYECKOro 3apsada, 3akoH KyroHa,
NOAEN Npu aHanunse pesybTaTtoB AeATeIbHOCTH, 3akoH Oma fna yyacTka uenu, 3akoH Oma AJig NoJsiHOM
MP56 - npu3HaBaTb CBOe NpaBO W NpaBO [APYruMX 3NeKTPUYECKOW Lenw, 3akoH [pkoyns - JleHua, 3aKoH
NOfei Ha OLLINGKW, 3N1eKTPOMArHUTHOW ~ MHAYKUMKW, 3aKOH  COXPaHeHUs
MP57 - pa3BuBaTb CMOCOGHOCTb MOHUMATb MUP C 3HEPTrMW, 3aKOH MNPAMOMMHEHOro pPacnpocTpaHeHus
No3nLMN APYroro YesnoBeka CBETa, 3aKOH OTPaXKeHWs CBETa, 3aKOH MpesioMeHuns
CBETa; 3aKOH COXPaHEHWA 3HEPruu, 3aKOH COXPaHeHus
MMMNY/bCa, 3aKOH COXPaHeHMs 3/IEKTPUYECKOro 3apsaga,
3aKOH COXpaHeHUsi MaccoBOro yucna, noctynarbl bopa,
3aKOH  Ppafv0aKTMBHOIO pacnafa);  yBepeHHoe
MCMOMb30BaHMEe 3aKOHOB U 3aKOHOMEPHOCTEN npu
aHamse (HM3NYEeCKNX ABNIEHUIA 1 MPOLLECCOB;
P66  BnageHWe  OCHOBHbIMM  MeTOamu
Hay4YHOro MO3HaHWA, WCMOMb3YEMbIMA B  (DU3UKeE:
NPOBOAWUTL  MpPsAIMble U KOCBEHHblE  M3MepeHus
(ODM3NYECKUX BENUYMH, BblOGMpPas ONTUMa/bHBIA CNOCO6
N3MEPEHNS W UCMOJb3YA W3BECTHbIE METOAbl OLEHKM
MOrpPeLLIHOCTEN W3MEPEHWIA, NPOBOAUTL WCCeAoBaHue
3aBMCUMOCTEN (IU3NYECKNX BEIMUMH C UCNO/b30BaHWEM
MNpAMbIX  WU3MEPeHWA,  OOBACHATb  MOJTyYeHHbIe
pe3y/nbTaTbl, UCMO/b3yA (PU3MNYECKME TEOPUN, 3aKOHbI U
MOHATWUA, W [enaTb BbIBOAbI; CO6MO4ATL Npasuna
6e3onacHoro Tpyga npv npoBefeHUn WUCCnefoBaHWin B
pamkKax  Yy4ebHOro  3KcnepumeHTa U yyebHO-
MCccnepoBaTe/lbCKON AeATeNbHOCTU € UCNO/b30BaHWEM
LM(POBbIX N3MePUTESTbHbIX YCTPOWCTB 7
nabopaTtopHOro  060pyA0BaHNS;  CPOPMUPOBAHHOCTb
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NpeacTaBneHnii 0  MeTofdax MOSyYeHUs  Hay4HbIX
aCTPOHOMUYECKMX 3HAHWIA;

MP610 oBnageHVe YyMeHMsIMM paboTaTb B
rpynne C BbIMO/IHEHWEM  Pa3/INYHbLIX  COLMASIbHBIX
ponei, nNAaHMWpoBaTb PaboTy rpynmbl, pPaynuOHaIbHO
pacnpefensaTb  [eATeNlbHOCTb B HecTaHZapTHbIX
CUTyaumax, aflekBaTHO OLEeHMBAaTb BKIa4 KaXAoro us3
YYaCTHMKOB Tpynnbl B pPeELUeHWe paccMaTpurBaemoii
npo6/iemsl;

MPy9 copmMMpPOBaHHOCTL YMeEHMsI  peluaTb
pacyeTHble 3384241 C SBHO 3a[aHHOW U HEABHO 33JaHHOM
(h131YECKOI MOLENbIO: Ha OCHOBAHUW aHasn3a YCioBums
BblOMpaTb  M3nYeckne  MOLENu, oTBevaroLue
TpeboBaHMAM 3aa4un, MPUMEHATb (DOPMY/Ibl, 3aKOHbI,
3aKOHOMEPHOCTM 1 NOCTYNaThl (PU3NYECKUX TEOPUIA Npu
MCMONb30BaHUN MaTeMaTUYeCKMX METOAO0B peLleHus
3afjay, NpoOBOAMTL pacyeTbl Ha OCHOBaHUWN MUMEIOLLMXCS
AaHHbIX, aHaIM3MPoBaTb Pe3ynbTaTbl U KOPPEKTUPOBATb
MEeTO/bl PeLleHnsi C Y4eTOM MOJyYEHHbIX Pe3ynbTaTos;
peLaThb KayeCTBEHHbIe 3agaun, TpebytoLyme
NPUMEHEHMNSI 3HAHUIA U3 PasHbIX Pa3fenoB LUKOMbHOrOo
Kypca u3nKK, a TakkKe UHTerpauum sHaHnin U3 gpyrux
NnpeaMEeTOB eCTECTBEHHOHAYYHOr0 LMK/a: BbICTpauBaTh
NOTMYECKYID LIENOYKY PacCy>XAeHuin C Onopon Ha
M3yyeHHble 3aKOHbl, 3aKOHOMEPHOCTU W (u3nYecKune
ABNEeHNS;

MPyl2 oBnafeHVWe OpraHM3auMoOHHbIMKU N



OK 05. OcyLLEeCTBNATL YCTHYHO U
MUCbMEHHYIO KOMMYHMKaLMio Ha

rocyfapcTBeHHOM A3bIKe
Poccuiickoi depnepaumu c
y4yeToM 0CO6EHHOCTEN
coupanbHOro M Ky/nbTypHOro
KOHTeKCTa

JIP8 - c(hopMMPOBAHHOCTL POCCUIACKONM TPaXXaaHCKOM
MAEHTUYHOCTWN, NaTPMOTU3MA, YBAXKEHUA K CBOEMY
Hapody, 4yBCTBa OTBETCTBEHHOCTW nepef PoauHoi,
ropfocTh 3a CBON Kpaid, CBOK PoAuHy, CBOI A3blK U

KynbTypy, npoLunoe 7 HacTosLLee
MHOrOHaLMOoHaIbHOMo Hapoga Poccuu,

P33 - COBEPLUEHCTBOBaHME  S3bIKOBOM U
YMTaTE/IbCKOM KynbTypbl Kak cpefcTea

B3aMMOLEVCTBMA MeXAY /II0AbMM 1 MO3HAHMA MUPa,
MP28 - BnageTb pasM4HbIMK cnocobamm 06LeHNA Y
B3aMMO/IENCTBIS,

MP30 - pa3BepHYTO M NOMMYHO K3naratb CBOK TOYKY
3peHus C UCMOo/b30BaHNEM A3bIKOBbLIX CPEACTB
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MO3HaBaTeMbHbIMA  YMEHWSIMM  CaMOCTOSITEIbHOTO
NPVOGPETEHNS HOBbIX 3HAHWIA B MPOLLECCE BbIMO/HEHUS
MPOEKTHbIX 1 Y4ebHO-MUCCNefoBaTeNlbCKMX  PaboT,
yMeHUsMK paboTaTb B TPynne C  BbIMOMHEHUEM
pas/INYHbIX COLMabHbIX PO, MiaHMpoBaTb PaboTy
rpynnbl, pauMoHaNbHO pacnpefensTb AesTeNbHOCTb B
HECTaHAAPTHbIX CUTyaumsix, afekBaTHO OLEHMBaTb
BKNaA KaXXAOr0 W3 Y4YaCTHWKOB TPynMbl B pPeLIeHune
paccMaTpuBaemoi Npobnemsl;

MP63 BnajeHue OCHOBOMOMararoLLMm
(h13nyecKMM NOHATUAMM n Be/INYMHaAMU,
XapaKTepusyoLLMMm (hnsmnyeckme npoveccsl
(cBA3aHHBLIMK c MeXaHUYeCKnm LBUXEHMEM,

B3aMMOJENCTBMEM TeN, MeXaHWYECKUMU KonebaHusmu
W BOMHaMW;  aTOMHO-MOJEKYNSPHbIM  CTPOEHMEM
BELLECTBA, TEMMOBbIMU MPOLECCaMU; 3NEKTPUYECKUM 1
MarHUTHbIM nonsimu, 3NEKTPUYECKNM TOKOM,
9NEKTPOMArHUTHbIMKA ~ KONebaHnsaMM 1 BOSTHaMU;
ONTUYECKUMWN  ABMEHMSIMW; KBAHTOBbIMU  SIBNIEHUSIMU,
CTPOEHMEM aToma n aTOMHOIO a4pa,
PaAMoaKTUBHOCTbIO); BMafieHMe OCHOBOMOMArakLLMMm
aCTPOHOMUYECKUMM  MOHATMAMK,  NO3BONSANOLLMMM
XapaKTepu3oBaTb  NPOLECChbI,  MpoMcxoaslime  Ha
3Be3/lax, B 3BE3[HbIX CUCTEMAX, B MEXTa/laKTUYECKOW
cpene; ABVKEHME HeBGecHbIX Tefn, 3BOMHOLMI0 3Be3f U
BceneHHol;

MP67

C(HOPMUPOBAHHOCTb  YMEHUs  peLLiaTb
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pacyeTHble 3a4ayn C $BHO 33f@aHHOW (PU3NYECKOM
MOZE/Nbio,  WUCMOMb3ys  (M3NYECKME  33KOHbI U
MPVHUWNbI; Ha OCHOBE aHaiM3a YC/oBUS  3afdayu
BblIOMPaTb (PU3NYECKYHO MOZESb, BbILENATL (hU3NYECKME
BE/IMYNHBI 1 (DOPMY/Ibl, HEOOXOAMMbIE [N1S ee PeLLeHus,
MPOBOAWTL  pacyeTbl M OUEHMBATL  pPeasbHOCTb
MONYYEeHHOro  3HaYeHWUs  (PU3NYECKON  BENUUUHDI;
pellaTtb KayeCTBEHHbIE 3a4ayn, BblCTpamBas /10rnMyecku
HENPOTUBOPEUMBYHO LIEMOYKY PacCy>XAeHWA C Oropoi
Ha M3Yy4eHHble 3aKOHbl, 3aKOHOMEPHOCTU U (h13nYecKme
ABNEHUS;

MP610 oBnageHWe ymeHusamyu paboTatb B
rpynne C BbINO/HEHMEM  Pa3/IMYHbIX  COLMASbHbBIX
ponei, nnaHMpoBaTb paboTy rpynnbl, pauMOHaIbHO
pacnpefendtb  AeATeNbHOCTb B HecTaHAapPTHbIX
CUTyaumusX, afleKBaTHO OLEHMBATb BKMAL KaXA0ro w3
YYaCTHWKOB rpynmnbl B pelieHne paccMaTprBaeMon
npo6nemsl;

MPy4 cdopmMmMpoBaHHOCTb YMEHUA OOBACHATH
OCOGEHHOCTU  NPOTeKaHMs  (DU3NYECKUX  ABNEHWIA:
MeXaHW4yecKoe ABVIKEHWE, TEM0BOE [ABMXKEHME YacTul,
BelllecTBa,  Tern/joBoe  paBHOBecue,  GPOYHOBCKOE
OBWKeHWe,  anddysnsd,  ucnapeHWe, KUMEHME U
KOHZeHCcauus,,  niaBneHne 1 KpuUcTaiamsaums,
Hanpas/IeHHOCTb TENJIONepesayun, 3neKTpusaummn Ten,
9KBUMOTEHUMA/ILHOCTA  MOBEPXHOCTU  3apPSXEHHOr0
MPOBOAHWKA, 3NeKTPOMarHATHOA VHAYKLMUN,



OK 07. CopeiictBoBatb
COXPaHeHMIo OKpY>KatoLLe
cpegsl, pecypcoctepeXeHuto,
MPUMEHSTb 3HaHMA 06 N3MEHEeHUN
KnumaTa, MPUHLMMbI
6epeXknmBoro MPOV3BOACTBA,
apeKTMBHO  [AeilcTBOBaTb B

ype3BblUaiiHbIX CUTYaLSAX

J1IP8 - chopMMpOBaHHOCTb POCCUICKON rpadkAaHCKOM
WAEHTUYHOCTK, MATPUOTU3MA, YBAKEHUS K CBOEMY
Hapogdy, 4yBCTBa OTBETCTBEHHOCTM Mepef PoAuHOIA,
ropaocTv 3a CBOM Kpail, CBOKWO PoauHy, CBOI 5i3blK U
KynbTypy, npoLunoe 7 HacTosiLee
MHOrOHaLUMOHaNbHOro Hapoga Poccuu,

JIP16 - 3cTeTU4yecKoe OTHOLUEHME K MMPY, BK/KOYas

3CTETUKY  ObITa,  HAy4YHOr0 M TEXHWUYECKOrO
TBOpYeCTBa, CMopTa, TpyAa W  06LWECTBEHHbIX
OTHOLLEHWIA,

JIP30 - yMeHWe nNpPOrHo3MpoBaTb HebGNaronpuUsATHbIE
9KOJIOTUYECKMe  MOCMEACTBMA  MPeAnpUHUMAaEMbIX
AEeACTBUIA, NpefoTBpaLlaThb uX,

MP3 - onpegenatb LUenn [eAaTe/lbHOCTMU,
napaMeTpbl Y KpUTEPUUN UX JOCTUXEHNS,
MP6 - pasBuBaTb KpeaTMBHOE MblILLIeHNe NpK
PEeLUEHNN YKM3HEHHbIX NPo6iem,

MP13 - aHanM3MpoBaTb NOMYYEHHbIE B XO4e PeLUeHuns
3afaun  pesynbTaTbl, KPUTUYECKM OLEHMBATb KX
[AOCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHWE B HOBbIX

3ajaBaTb
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CaMOVIHAYKLMN, 3aBMCMMOCTM COMpPOTMBEHNSA
nonynpoBoAHMKOB "p-" 1 "n-TMNOB" OT TeMnepaTypbl,
pe30HaHCa,  WHTepgepeHuUMn  BOMH,  AWpaKuuu,
AVCNepcun,  MOSIHOTO  BHYTPEHHErO  OTPaXKeHus,
(POTO3MEKT, PU3NYECKME MPUHLMMBLI CNEKTPaIbHOrO
aHamM3a 1 paboTbl nasepa, "anbha-" 1 “beta-" pacnagbl
A0ep, raMma-un3snyydeHue agep;

MP61 copMMpOBaHHOCTb MNPeACTaBNEHNA O
ponnM U Mecte (PU3MKM N aCTPOHOMUW B COBPEMEHHOM
Hay4YHON KapTWUHe MKpa, O CUCTEMOOO6PAa3yHoLLEN POK
(13K B PasBUTUM €CTECTBEHHbIX HayK, TEXHUKU W
COBPEMEHHbIX TEXHOMOrMn, O BKNage POCCUMINCKUX W
3apyOeXXHbIX  YYEHbIX-(DM3UKOB B pPasBUTUE HayKM,
NMOHMMaHME  (OM3NYECKOW  CYLLUHOCTU  HabnrogaemMbixX
SBMEHWIA  MWKpPOMMPA, MakpomMupa W  Meramupa,;
MOHWMaHMe POAN  acTPOHOMMM B MPAKTUYECKON
[eATeNIbHOCTUN  Ye/ioBeka W [a/bHelllueM  Hay4Ho-
TEXHNUYECKOM pasBuTUK, ponu (PU3NKN B
(hopmmpoBaHMM  Kpyrosopa W (hYHKLMOHALHOM
rPamMoTHOCTV YesioBeka [NA pPelleHns npakTUYecKnx
3afay;

P64 BnaseHve 3aKOHOMEPHOCTAMU, 3aKOHaMU U
TeopusamM (3aKOH BcemupHoro TtaroteHud, |, 11 n 11l
3aKOHbl HbIOTOHa, 3aKOH COXpaHeHWs MeXaHW4ecKow
SHEpPruy, 3aKOH COXpPaHeHWUs WUMMynbca, NPUHLMN
cynepnosvuumM  cua,  NPUHUMN  paBHONPaBHOCTYU
VHEpUMa/IbHbIX ~ CUCTEM  OTCYeTa;  MOJIEKY/ISAPHO-



YCNoBuSX,
MP17 - yMeTb NepeHOCUTb 3HaHWA B MO3HABATE/IbHYHO
M NPaKTUYeCKYt0 061aCTU XXU3HeAeATeTbHOCTH,

MP18 - ymeTb MHTErpuvpoBaTb 3HaHUA U3 pasHbIX
npeaMETHbIX 061acTel,

MP38 - CaMOoCTOATENIbHO OCYLLECTBNATb
Mo3HaBaTe/IbHYIO [eATe/IbHOCTb, BbISABMATL MPO6IEMbI,
CTaBUTb WM (DOPMY/NMPOBaTL COOGCTBEHHbIE 3ajayn B
obpa3oBaTefibHOM  [eATEIbHOCTM U YKU3HEHHbIX
cUTyaumax
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KWHETUYECKYI0 TEOPUIO CTPOEHUS BeLLecTBa, rasoBble
3aKOHbl, MepPBbI  3aKOH TEPMOAMHAMWKW;  3aKOH
COXpaHEHNs 3M1eKTPUYECKOro 3apafa, 3akoH KyroHa,
3aKoH OMa ans yyacTka uenu, 3akoH Oma Ansi NosHown
3NEeKTPUYECKON Lenu, 3akoH [hxoynsa - JleHua, 3aKOH
3NEKTPOMArHUTHOW  MHAYKUMW, 3aKOH  COXpaHeHus
3HEPrMK, 3aKOH MPAMOSIMHENHOrO pacnpoCcTpaHeHWs
CBETa, 3aKOH OTPaXKEeHWs CBETa, 3aKOH MpesioM/IeHuns
CBETa; 3aKOH COXPaHeHUs 3Heprum, 3aKOH COXpaHeHus
MMMy bCa, 3aKOH COXPaHeHWsi 3M1IEKTPUYECKOro 3apafa,
3aKOH COXpaHeHusi MaccoBOro ymcna, noctynartbl bopa,
3aKOH paguvoakTMBHOIO  pacrnaga); yBEepeHHoe
MCMO/Mb30BaHME 3aKOHOB W 3aKOHOMePHOCTel npu
aHan3e (PU3NYECKNX SBIEHWIA 1 NPOLLECCOB;

IMP65 yMeHMe yunTbiBaTb rpaHuLbl NPUMEHeHNs
M3YYeHHbIX  (M3NYECKMX  MOfeneii:  MaTepuasibHas
TOYKa, WHepuMa/ibHas cucTemMa OTCYeTa, WAeasbHbIiA
ras; Mofenu CTPOEHWS ras3oB, XXWUAKOCTEW N TBepablX
Ten, TOYEUHbIA 3NEKTPUYECKNIA 3apsafd, ahepHas MoAesnb
atoMa, HYK/IOHHas MOJe/flb  aTOMHOro agpa npw
peLLeHnn (U3NYECKNX 3a[aY;

MP68 CcthopMMPOBAHHOCTL YMEHUSA MPUMEHSATb
MOMyYeHHble  3HaHWA AN OOBLSACHEHUS  YCIOBWIA
NPOTeKaHUs (DU3NYECKUX SIBNEHWIA B npupogde W Ans
NPUHATUS NPaKTUYECKUX pELUeHWIA B MOBCEAHEBHOM
XusHn  gna obecrieyeHuss  6e3omacHoCTM  npu
obpalleHMn ¢ ObITOBbIMK MPUGopamn U TEXHUYECKUMM



MK 1.1 OcyulecTBnsiTb  JIP23 - rOoTOBHOCTb K TPyAYy, OCO3HaHME LEHHOCTY

noAroToBky K UCMOJIb30BaHNIO MacTepcTBa, TPyAotobme,
WHCTPYMEHTa, 060pYya0BaHUA U
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YCTPOCTBaMK, COXPaHeHWs 3L40POBbA W CO6MHOAEHUA
HOPM  3KO/MIOMMYECKOr0 MOBEAEHMS B OKPY>KaroLLeid
cpefe; MNMOHUMaHMe  HeoOXOAUMOCTW  NPUMEHEHUS
[OCTUXXEHWIA (hU3nKn 7 TEXHO0T A ans
pauuoHasIbHOro MPUPOAOMNO/b30BaHNS;

MPy2 cghopMmnpoBaHHOCTb CUCTEMbI 3HAHWIA O
(M3NYECKMX 3aKOHOMEPHOCTAX, 3aKOHaX, TeopusXx,
AEVCTBYHOLLMX Ha YPOBHAX MUKPOMMPA, MakKpomupa M
mMerammpa, MpeAcTaBleHWn O BceobLLemM XapakTepe
(hM3NYECKMX 3aKOHOB; MPEACTaBNEHUIA O CTPYKType
MOCTPOEHMSt  (IM3NYECKOM  TEOpUW, UTO  MO3BOAUT
0CO3HaTb  POfib  (PYHAAMEHT&/IbHbIX ~ 3aKOHOB U
MPUHUMMNOB B  COBPEMEHHbLIX  MPeACTaB/EHNAX O
npupoge, MOHATb rpaHuLbl NPUMEHMMOCTU  TEOpWUiA,
BO3MOXHOCTU ~ UX  MPUMEHEHUS  41A  OMNWCaHWSA
eCTeCTBEHHOHAYUHbIX SBMIEHWI 1 NPOLLECCOB;

MPyrO ChOpMUPOBAHHOCTb YMEHUIA
aHasM3npoBaTb U OLEHMBATb MOCNEACTBUS ObITOBOA ©
NMPOU3BOACTBEHHOM AeATeIbHOCTUN YeoBeKa, CBA3aHHOM
c (hn3nYecKnMm npoveccamu, c no3unumi
9KOMOrMYecKon  6e30nacHOCTU;  MPeACTaBNeHUA O
pauvoHa/IbHOM  MPUPOLOMNO/b30BaHUN, @  TaKxe
pa3yMHOM  WUCMOMb30BaHNM  AOCTVMXKEHWIA HayKn W

TEXHO/OM Ui ans [aNbHEeNLLIEro pasBUTUS
4e/I0BEYECKOro OOLLIECTBa;

MP63 BMageHue OCHOBOMO/IarakLWnMm
(hm3nyecKmmn MOHATUAMM n Be/INYMHaAMW,



MPUCNoco6neHNIA.

NIP24 - TOTOBHOCTb K aKTMBHON [esTeNlbHOCTU
TEXHOMOMMYECKOM W COUManbHOM HanpaBfeHHOCTH,
CMOCOBGHOCTb  WHWUMWMPOBATb,  MNaHWpoBaTb U
CaMOCTOATE/IbHO BbIMOMHATL TaKyHo LeATENIbHOCTb,

npz2s - WHTEPeC K  pas3nMyHbIM  cepam
NPOeCCMOHaNIbHON [eATeNIbHOCTH, YMEHNEe CoBepLUaThb
OCO3HaHHbIA  BbIGOP  Oyaywleir  npodeccunt 1
peann30BbIBaTb COOCTBEHHbIE XXU3HEHHbIE M/1aHbl,

JNIP34 - 0co3HaHWe LEHHOCTW Hay4HON AeATeNbHOCTH,

FOTOBHOCTb OCYLLECTBNSATb MPOEKTHYHO 7
MCCNeA0BaTENbCKYO AEATENbHOCTb WHAMBUAYaIbHO U
B rpynne,

MP3 - onpepenatb LUenuM [eATeNbHOCTK, 3ajaBaTtb
napameTpbl U KpUTEpUN NX LOCTUXKEHNS,

MP8 - CMOCOBHOCTb n rOTOBHOCTb K
CamMOCTOATENlbHOMY ~ MOWCKY  METOLOB  peLUeHus
NpaKTUYecKuX  3adad, MNPUMEHEHUIO  Pa3/INYHbIX
MeTO40B MO3HaHUA,

MP16 - ocCywecTBNATb LefeHanpaB/eHHbIA NOUCK
nepeHoca CpeacTB UM CNocoboB  feicTBuA B
MPOMECCUOHASTbHYIO Cpeay,

MP36 - KoopAuMHMpOBaTb W BbINOMHATL PaboTy B
YCNOBUAX peasibHOro, BUPTYa/IbHOTO 7
KOMOVHMPOBAHHOIO B3aUMOJENCTBIS,

MP37 - oCyLLleCcTBNATbL MO3UTUBHOE CTpaTernyeckoe
noBeAeHMe B Pa3/IMYHbIX CUTyauusax, NpPOABATH
TBOPYECTBO ¥ BOOGPaXKeHWe, ObITb MHULMATUBHBIM,
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XapaKTepusyroLmmm (hnsnyeckme npouecchbl
(cBsI3aHHBIMU C MEeXaHUYeCKUM [BVDKEHVEM,
B3aMMO[ENCTBMEM Tes, MeXaHWYecKMMU KonebaHuAaMM
W  BOMHAMKW;  AaTOMHO-MOJNEKYNIAPHbIM  CTPOEHUEM
BELLIeCTBa, TErM/0BbIMU MpoLeccaMu; 31eKTPUYECKM 1
MarHUTHbIM nonsimu, ANEKTPUYECKM  TOKOM,
3NEeKTPOMArHUTHLIMKA ~ KOMebaHuaMM 1 BOJSIHaMM,;
ONTUYECKNMUN  ABMEHUAMM; KBAHTOBbIMW ABNEHUAMMU,
CTPOEHNEM atoma 7 aTOMHOro a4pa,
PafM0aKTUBHOCTbIO); BMafileHVe OCHOBOMO/ArakLLMmMm
aCTPOHOMMWYECKMUN  MOHATUAMM,  MO3BOJIAKOLLMMMU
XapaKTepu3oBaTb  MPOLECChbl,  MPOMUCXOAsLIME  Ha
3Be3faX, B 3BE3[AHbIX CUCTEMAX, B MeXrajakTU4ecKom
cpese; ABWXeHWe HebGecHbIX Ten, 3BONIOLMIO 3Be3f] U
BceneHHou;

MP66  BnageHWe  OCHOBHbIMM  METOAaMu
Hay4YHOro MO3HaHWSA, WCNONb3YEMbIMA B (PU3MKE:
NPOBOAWUTbL  MpPAMblE M KOCBEHHble  M3MEpPEeHUs
(hM3NYECKNX BENIMYMH, BblOMpPas ONTUMasbHBIA CNoco6
M3MEPEHNS U UCMOSb3YA W3BECTHble METOAbl OLEHKM
MOrpeLUHOCTEeA M3MePEHWiA, MPOBOAUTL WCCefoBaHNe
3aBUCMMOCTEN (IM3NYECKMX BENNYNH C UCNOMb30BaHNEM
NPAMbIX ~ M3MEPEeHWA,  OOBACHATL  MOJYyYEHHbIE
pe3y/bTaTbl, UCMONb3YS (HU3NYECKNE TEOPUU, 3aKOHbI U
MOHATWSA, W [AenaTb BbIBOAbI, CO6NtO4aTh MpaBuna
6e30nacHoro Tpyga npu nNpoBeAeHWN WUCCNefoBaHWiA B
paMkax  y4ebHOro  aKCrnepuMeHTa U y4ebHo-



MK 15 YwuTaTb 3nekTpuyeckue
CXeMbl MOAKNHYEHNSA
KOHTPO/IbHO-N3MepUTENbHbIX
nNprbOopoB M CUCTEM aBTOMATMKU

MP39 - caMoCTOATE/IbHO COCTaBNATL MJaH pPeLleHns
npobsieMbl  C  YYETOM  MMEIOLLUMXCA  PECypCoB,
COBCTBEHHbIX BO3MOXHOCTEN 1 NPeAnoYTeHUI

NIP23 - TOTOBHOCTb K TpyAy, OCO3HaHWe LEeHHOCTU
MacTepcTBa, TpyLo/obue,

NIP24 - TrOTOBHOCTb K aKTUBHOW [esATeNIbHOCTU
TEXHOMOMMYECKOM W couMasibHOM  HanpaB/eHHOCTH,
CMNOCOBGHOCTb  WHMUMWMPOBATb,  MJIAHUPOBATb U
CaMOCTOATE/IbHO BbIMO/HATL TaKyt 4eATeNbHOCTb,
JIP26 - roTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHMO U
caM000pa3oBaHNI0 Ha NPOTSHKEHNM BCE XKMN3HW,

MP1 - CamMOCTOATe/IbHO  (DOPMY/IMPOBaTL "
aKTyanusupoBsatb  Mpobnemy, paccmarpuBaTtb  ee
BCECTOPOHHE,

MP2 - ycTaHaB/MBaTb CYLUECTBEHHbIN MNPU3HAK Wan
OCHOBaHWS [ CpaBHeHus, Kiaccugukaumm u
00600LLEeHNS,

MP4 - BbISBNATbL 3aKOHOMEPHOCTU U MPOTUBOPEYUNs B
paccmartpuBaeMbliX ABMEHUAX,
MP5 - BHOCUTb KOPPEKTWBbI
OUeHMBaTb  COOTBETCTBME  pesy/bTaToB
OLeHMBaTb PUCKW NOCNELCTBUIA AEATENIbHOCTMH,
MP8 CMOCOBGHOCTL " FOTOBHOCTb K
CamMOCTOATENIbHOMY ~ MOWUCKY ~ METO[OB  peLleHus
MPaKTUYeCKMX  3aday, MNPUMEHEHUIO  Pa3/IUYHBIX

B [A€ATeNbHOCTb,
Liensm,
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I/ICCI'Ie,CI,OBaTEJ'IbCKOVI [eATeNbHOCTN C WCNOJIb30BaHUEM

LM(POBbIX N3MepUTENbHbIX YCTPOICTB 7
nabopaTopHOro 060pyaoBaHMs;  CPOPMUPOBAHHOCTb
NPeacTaB/eHNA O  MeToAax MOMYYEHUSt  HayuHbIX
aCTPOHOMMYECKUX 3HAHWI;

MP63 BnageHue OCHOBOMOararoLLMm
(hn3nyeckmMn MOHATUAMMU 7 Be/IMYMHAMMU,
XapaKTepusyoLmnMm (hm3myeckme npoveccsl
(cBA3aHHbIMK c MeXaHNYeCK1UM LBUXEHUEM,

B3aMMO/ENCTBMEM Te/l, MeXaHUYEeCKUMU KoNebaHUAMM
W BONMHaMW;  aTOMHO-MOMNEKY/NSAPHLIM  CTPOEHUEM
BeLLeCcTBa, TEnsoBbIMW MPOLLeCCaMK; 3NEKTPUYECKUM U
MarHUTHbIM nonamu, 3N1EKTPUYECKUM TOKOM,
3MIEKTPOMArHUTHbIMW ~ KONebaHnAMKU U BOJIHaMW;
ONTUYECKUMW  ABNEHUSAMWN; KBAHTOBLIMU  ABMIEHUAMU,
CTpOeHVeM aToma n aTOMHOro aapa,
PaAnMoaKTVBHOCTbLIO); BflafieHMe OCHOBOMO/araLwmnumm
aCTPOHOMMYECKUMW  MOHATMAMK,  MO3BO/IANOLLMMM
XapakTepusoBaTb  MPOLECChbl,  MPOUCXOoAdALMe  Ha
3Be3jaX, B 3BE3JHbIX CUCTEMAX, B MEXrasakTU4ecKow
cpefe; [OBVXXKEHMe HeOGeCHbIX Tes, 3BOMIOLUMIO 3Be3f U
BceneHHoM;

P64 BnaseHWe 3aKOHOMEPHOCTAMU, 3aKOHaMK U
TeopuAMM (3aKOH BCemupHoro TaroteHus, |, 11 n 1l
3aKOHbl HbIOTOHA, 3aKOH COXPaHeHWUs MeXaHWYeCKOiA
3Heprun, 3akoH COXpaHeHWs WUMMyfbca, MNPUHUMN
cynepnosvumMmM  Cwa,  NPUHUUN  PaBHOMPaBHOCTM



METOA0B NO3HaHUs,
MP10 - opmMupoBaHWE HAy4YHOro TUMa MbILLIEHWS,
BrafeHne Hay4yHOW TEPMMUHOMOIMeR,  KKYEBbIMU
MOHATUAMU N METOLAMM,

MP12 - BbISBNATb MPUYUHHO-CNELCTBEHHbIE CBA3U U
aKTyanmsmpoBaTb 3afady, BblABUraTb ruUmnoTesy ee
PeLLeHMs, HaxoAuTb aprymeHTbl AN [OKas3aTenbCTBa
CBOMX YTBEPXAEHWN, 3afaBaTb NapamMeTpbl U KpUTepum
peLLeHns,

MP13 - aHannsmMpoBaTb NMOMYyYeHHble B XO4e peLleHns
3afaun  pe3ynbTatbl, KPUTUYECKM OLEHMBATb UX
[IOCTOBEPHOCTb, MPOrHO3MPOBaTb WU3MEHEHWE B HOBbIX
YCNoBUSAX,

MP15 - paspab6aTbiBaTb MfaH peLleHUs Npo6/embl C

YY4eToOM aHaIM3a UMeroWwmUxcs  MaTepuaibHbIX U
HemMaTepunaibHbIX PeCypCoB,
MP19 - BbigBUratb HOBble WAaen, npegnaraTb

OpUrnMHasibHbIe NOAXOAbI N peLleHus,
MP39 - camoCTOATENIbHO COCTaB/ATL M/aH PeLLeHus
npo6fembl C  YY4eTOM  MMEKLLMXCA  Pecypcos,
COOCTBEHHbIX BO3MOXHOCTEN 1 NPeanoYTeHui
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VHEPUMaNbHBIX ~ CUCTEM  OTCYETA;  MOJEKY/ISIPHO-
KWHETMYECKYH) TEOPUI CTPOEHMS! BELLECTBA, ra3oBble
3aKOHbl, MepBbIi  3aKOH TEPMOAWHAMMWKM;  3aKOH
COXPaHEHWs1 3NMEKTPUYECKOro 3apsfa, 3akoH KyroHa,
3akoH Oma N5 yyacTka Lenu, 3akoH OMa A1 NonHoi
3NEKTPUYECKON Lenun, 3aKoH [pkoyns - JleHua, 3aKOH
3NEKTPOMArHUTHOW  MHAYKUWW, 3aKOH  COXPaHeHus
3HEpruy, 3aKoH MNPSAMONMUHENHOrO pPacnpoCcTpaHeHus
CBETA, 3aKOH OTPAXKEHWS| CBETa, 3aKOH MPEeNOMIEHNS
CBETA; 3aKOH COXPaHEHWs! 3HEPruK, 3aKOH COXPaHeHMs
VMMYNbCa, 3aKOH COXPaHEHWUs 3MEKTPUYECKOro 3apsaa,
3aKOH COXPaHeHKsi MaccoBOro Ymcna, NocTynaTbl bopa,
3aKOH  pafiMOaKTMBHOTO  pacnaja);  yBepeHHoe
MCNONb30BaHME 3aKOHOB W 3aKOHOMEPHOCTEN MNpu
aHas3e (PU3NYECKNX SBNEHWIA 1 NPOLLECCOB;

MP66  BnageHWe  OCHOBHbIMW  METOAAMMU
HayYHOro MO3HaHWS, WCNO/b3YeMbIMU B (IU3MKe:
NMPOBOAMTbL  MpPAMblE U KOCBEHHble  M3MepeHus

(hM3NYECKNX BEIMYMH, BbIGMPas ONTUMa/IbHbIA CNOcob
M3MEPEHNS M UCMOMb3YyS U3BECTHbIE METOAbl OLEHKM
MOrpeLUHOCTeN M3MepeHUiA, NPOBOAUTL WCCNeL0BaHMe
3aBUCUMOCTEN (IM3NYECKNX BEMIMYMH C UCMO/b30BaHNEM
MPAMbIX  W3MEPEHWI,  OOBACHATb  MO/YYeHHbIe
pe3y/bTaTbl, UCMOMb3YS PU3NYECKME TEOPUN, 3aKOHbI Y
MOHSATWS, W [AenaTb BbIBOAbI, COOMOAATL MNpaBuia
6e3onacHoro Tpyfga npu MpoBeAEHUM UCCNef0BaHWUiA B
pamKax  y4e6HOro  3KcrepumeHTa M y4yebHO-



1CCefoBaTe/lbCKON [eATeNbHOCTU C MCMO0Jb30BaHNEM
LMDPOBbLIX N3MEPUTENbHBIX YCTPOWCTB 7
nabopaTtopHoro 060pyaoBaHNs;  CHOPMUPOBAHHOCTb
NPeAcTaB/eHUA 0  MeTofax MOSyYEHUSt  HayYHbIX
aCTPOHOMMYECKMX 3HAHWIA;

MP67 Cc(hOpMMPOBAHHOCTb YMEHUS  peLlaThb
pacyeTHble 3afayM C $BHO 3aaHHOM (PU3NYECKOIA
MOZE/blo,  UCMOoMb3ys  (M3NYECKMe  3aKOHbl U
MPUHUMMBI;, Ha OCHOBE aHain3a YC/MoBUA 3ajauu
BblIOMpPaTh (PU3NYECKYIO MOLESb, BbIAENATL PU3NYECKme
BE/IMYUHBI 1 (hOPMY/Ibl, HEOOXOAMMbIE /15 ee peLleHus,
MPOBOAMTbL  pacyeTbl M OUEHMBATb  PealbHOCTb
MONYYEHHOr0  3HaYeHWs  (IU3NYECKOW  BEIMYUHBI;
peliaTb KayecTBeHHbIe 3afayn, BbICTPaMBas NI0rMYecKu
HENPOTMBOPEUMBYIO LIEMOYKY PacCyXX[eHWin ¢ onopoit
Ha M3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTN U PU3NYecKre
ABNEHUSA;

MP68 chopMMPOBAHHOCTb YMEHUS MPUMEHATb
MONyYeHHble  3HaHWS  ANA  OOBACHEHWS  YC/OBUi
NPOTeKaHUA (DU3NYECKMX SBMEHWIA B Mpupogde W Ans
NPUHATUA NPaKTUYECKNX PeLUeHWin B MOBCEAHEBHOM
XW3HW  Ona  obecneyeHuss  6esonacHoOCTM  Mpw
obpaLleHn ¢ BbITOBbIMU MpUGopamMn Y TEXHUYECKUMU
YCTPOWCTBaMM, COXPaHEHWUS 3[40POBbsS M COGMOAEHUSA
HOPM  3KOJIOFMYECKOTO MOBEAEHNA B  OKPY>KaroLLeid
cpefe; MOHUMaHWe  HeoOXOLMMOCTM  MPUMEHEHUS
JOCTUMDKEHUI  (DU3UKM W TeXHONorui ans
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pauyoHa/IbHOr0 NPUPOLONO/b30BaHMS;

MPy2 ctopMupoBaHHOE” CUCTEMbI 3HaHWI O
(hM3NYECKMX  3aKOHOMEPHOCTSX, 3aKOHaX, TeopusXx,
[EVCTBYHOLMX Ha YPOBHSX MUKPOMMpPE, Makpomupa M
merammpa, npeAcTaB/ieHWn O BCeobLEeM XapaKTepe
(hM3NYECKMX 3aKOHOB; MPEACTaB/IEHWA O CTPYKType
MOCTPOEHMst  (PM3NYECKOW  Teopuu, YTO  MNO3BOAUT
0CO3HaTb  POfib  (PyHAAMEHTa/IbHbIX  3aKOHOB W
MPUHUMMOB B  COBPEMEHHbIX MPEACTaB/IEHUAX O
npupoge, MNOHATb rpaHuLbl NPUMEHUMOCTU TEOopui,
BO3MOXHOCTM ~ UX  MPUMEHEHUs  4N19  OMucaHus
€CTECTBEHHOHAYYHbIX SBMEHWNIA N NPOLIECCOB;

MPy5 cthopMMPOBAHHOCTb YMEHWUIA MPUMEHSATb
3aKOHbl ~ KNacCUYECKOM  MeXaHUKW,  MOMEeKyNApHOW
(M3KN 1M TepMOLMHAMUKK,  3/IEKTPOAVHAMUKN,
KBaHTOBOWN (DU3UKW AN aHaM3a U OO BACHEHNSA ABNEHUI
MUKPOMMPa, MakKpomMupa W Meramupa, pasnnyatb
YCNoBUS (rpaHuubl,  obnactTn)  NPUMEHUMOCTW
(hM3NYECKMX 3aKOHOB, MOHWMMATb BCEOOLMIA XapakTep
(pyHOAAMEHTa/IbHbIX ~ 3aKOHOB  (3aKOH  COXpaHeHus
MEXaHNYeCKON 3HEPrnn, 3aKOH COXPaHEHUs MMMNY/bCa,
3aKOH  BCEMWUPHOIO  TATOTEHWS, MepBblA  3aKOH
TEPMOAVMHAMUKM, 3aKOH COXPaHEHUS 3/1EKTPUYECKOro
3apsfja, 3aKOH COXPaHeHUs 3Heprum) 1 orpaHNYeHHOCTb
MCNOMb30BaHNWA YaCTHbIX 3aKOHOB;  aHa/IM3MpoBaThb
(hM3nyeckme  MPOLECCH, NCNoMb3yss  OCHOBHblE
MOJIOXKeHUs, 3aKOHb! 7 3aKOHOMEpPHOCT!:



OTHOCUTE/IbHOCTb MEXAHUYECKOr0 ABVXKEHWSA, POPMY/ibl
KMHEMaTUKN PaBHOYCKOPEHHOI O [BWKEHNS,
npeobpasoBaHusa  lanmnes  ans  CKOpoCT U
nepemMeLleHns, TpU 3akoHa HbHOTOHA, NPUHLMN
OTHOCUTeNbHOCTM  lanunes,  3aKOH  BCEMMUPHOrO
TArOTEHWUS,  3aKOHbl  COXPaHeHWs uMNynbca U
MEXaHW4YeCKOn 3Hepruu, CcBA3b paboTbl CWbl  C
M3MEHEHMEM  MEXaHWYeCcKOM  3Hepruu,  ycnosus
paBHOBeCMsi ~ TBEpAOro  Tena;  CBA3b  [aB/leHUA
MAeaslbHOro rasa Co CpefHein KUHETUYECKOW 3Heprueit
TENI0BOr0 [ABMXKEHWS U KOHLIEHTpaLvein ero Moneky’s,
CBA3b  TemrepaTypbl  BellecTBa CO  CpeaHei
KMHETUYECKON 3HEeprueil ero 4actuu, CBS3b [aBfieHUs
MAeaNbHOrO rasa C KOHUEHTpauueli MOMeKyn n ero
TemnepaTypour, ypasHeHne MeHeneeBa-KnaneipoHa,
nepBblli  3aKOH TEPMOAMHAMMUKK, 3aKOH COXpaHeHWs
3HEprMM B TEMJIOBbIX MNpoLeccax; 3aKOH COXpaHeHWs
3/IEKTPUYECKOTr0 3apsaga, 3aKOH KynoHa,
MOTEHUMAIbHOCTb 3/1EKTPOCTATUYECKOTO rnons,
MPVHLMM Cyneprno3vummn 3NeKTPUYECKX Nonel, 3aKoHa
KynoHa; 3akoHbl Oma pAnd yyacTka uenun © AnA
3aMKHYTOW  3/IEKTPUYECKOA LenKn, 3akoH J[pkoyns-
JleHua, 3aKOH 3NeKTPOMAarHUTHOW WHAYKUMK, MpaBusio
INeHua, nocTynarbl crneynanbHow Teopuu
OTHOCUTENIbHOCTW JMHLUTENHA, YpaBHeHNe DUHLUTENHA
Ans hoToadpekTa, NEpPBbIV U BTOPOI NocTynaTbl bopa,
NpUHUMN  HeonpefeneHHocTn  [eit3embepra, 3akoH
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COXpaHeHus 3apsga, MaccoBOro yucna W 3Heprum B
AAEPHbIX peakumax, 3aKOH paavoakTUBHOIO pacnaza,;

MPy7 chopMMpOBaHNOCTL YMEHMWIA UCCNeA0BaThb
M aHa/M3MpoBaTh PasHOO6pasHble PU3NYECKUE ABEHNSA
M CBOWCTBa O0OBLEKTOB, MPOBOAUTL CaMOCTOSATE/bHbIE
1cCnefoBaHns B peasibHbIX U N1ab0paTOPHbIX YCNOBUAX,
ynTaTb W aHaIM3MPOBaTb XapaKTEPUCTUKN NPUOOPOB U
YCTPOMCTB, 00BACHATL NPUHLMMbBI MX PaboThl;

MPy9 copMMpoBaHMOCTL YMEHUS  peLuaThb
pacyeTHble 334a4un C ABHO 33laHHOW M HESIBHO 33laHHOM
(h13n4eCcKoii MOJENbIO: Ha OCHOBAHUW aHaIn3a yCnoBys
BbloMpaTb  (DM3MYECKMe  MOZeNu, oTBevaroLme
TpeboBaHMAM 3afaun, MPUMEHSATb (OPMY/ibl, 3aKOHbI,
3aKOHOMEPHOCTW M NOCTYNaTbl PUNYECKUX TEOPUIA NpU
MCNOMb30BaHMN MaTemMaTUYecKMX MeTOLOB peLleHus
3afja4, NPOBOAUTL PacyeTbl Ha OCHOBaHUU UMEHOLLNXCA
[laHHbIX, aHaIN3MPOBATL pesy nbTaTbl U KOPPEKTUPOBATL
MeTO/bl PeLleHns C YY4eTOM MNOMYYEHHbIX Pe3ynbTaTtos;
peLaThb KayeCTBEHHbIE 3agaun, TpebytoLyme
NMPUMEHEHNSA 3HAHWIA U3 Pa3HbIX Pa3fenoB LUKOSIbHOIO
Kypca (Pu3nKK, a Takxxe WHTerpauum 3HaHuin us gpyrmx
npeamMeToB eCTECTBEHHOHAYYHOro LMKa: BbICTpamsaTth
NOTMYECKYIO LIENOYKY pacCyXaeHWidi C Onopoin Ha
N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTM U (U3NYeCKue
AB/EHUS;

MPyl2 oBnageHWe oOpraHU3aUMOHHbIMK U
no3HaBaTe/lbHbIMU ~ YMEHUAMU  CamMOCTOATENbHOIO
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NPMOGPETEHNS HOBbLIX 3HAHWIA B MPOLIECCE BbIMOTHEHUSA
MPOEKTHbIX N Y4yebHO-MCCnefoBaTeNbCKNX — paborT,
YMEHVUSIMW paboTaTb B Tpynne C  BbIMO/HEHUEM
Pa3/IMYHbIX COLMaIbHBIX POsield, NiaHMpoBaTb paboTy
rpynmnbl, pauvoHanbHO pacnpeaensiTb AesSTeNbHOCTb B
HECTAHAAPTHbIX CUTyauusX, afeKBaTHO OLEHMBaTb
BK/Ta[ KaX4Oro M3 YYaCTHMKOB Tpynnbl B PeLUeHMne
paccMaTpusaemMoii npo6sembl;



2. CTPYKTYPA N COOEP>XAHUWE YUEBHOI' O NMPEAMETA

2.1. O6bem y4ebHOro npeameTa v BUAbl y4e6HOM paboThl

Bupg yyebHOW paboThl O6bem B yacax
Ob6bem obpa3oBaTe/NbHOW Nporpammbl y4e6HOro npegmerta 184
Ob6A3aTenbHaa ayguTopHaa Harpyska: 146
TEOPETUYECKNE 3aHATUA, 122
B T.4. B hOpMe NPaKTUYECKON NOLrOTOBKM 22

NPaKTNYeCKNE 3aHATUA,

B T.4. B ()OpMeE NPaKTUYECKON NOArOTOBKM
nabopaTopHble 3aHATUS, 24
B T.4. B (bopme npaKTUYecKon NoAroTOBKM 12
CamocToATenbHaa paboTa,

B T.4. B ()OpMe NpPaKTMUeCKOon NoAroTOBKM

MHagnBuayanbHbIN NPOEKT 32

MpomMeXxyToyHana aTTecTaumns (3K3amMeH) 6
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2.2. TemaTWuyecKuii nnaH n cogepxkaHune y4ebHoOro npeameTta

HaunmeHoBaHMne

pasfenoB u Tem

1
NoBTOpPEHMe Kypca
(h13MKM OCHOBHOWA
LLIKO/b!

BBegeHve

Pas3gen 1. MexaHuka

CofepxXaHue yue6HOro MmaTepuana u gopmMbl oOpraHusaunmu

0essTeNbHOCTM 06yyYalo L nxcs

2
TeopeTuueckoe 3aHaTue. PelIeHWe 334aHWIA Ha MOBTOPEHME
Kypca (h13MKy OCHOBHOM LLIKO/bI

KoHTposnbHas paboTta (BXOAHOW KOHTPO/b)

TeopeTuueckoe BeegeHne. ®usnka n  METOAbI
Hay4HOro rno3HaHus

du3nka — QyHAaMeHTalbHad Hayka O npupofe. ECTecTBEeHHO-
Hay4HbIA MEeTOZ MO3HaHWS, €ero BO3MOXHOCTM W FpaHuupbl
NMPUMEHMMOCTW. IKCNEePUMEHT U Teopus B MpoLiecce MO3HaHUA
npupodbl. MofenupoBaHue (U3NYECKUX ABMIEHWIA U NPOLLECCOB.

Ponb 3KCNepuMMeHTa M TeopuM B MPOLIECCE MO3HAHWUS NPUPOABI.

3aHATHNE.

du3snyeckaa BenMUMHa.  Pu3MYecKMe  3aKOHbl.  ["paHuLpl
MPUMEHUMOCTN  (DU3NYECKUX 3aKOHOB W Teopwid. [MpuHUMN
cooTBeTCcTBUA. [MOHATME O (PU3MYECKOA  KapTUHE  MUpa.
MorpewHoCcT  M3MepeHnin  (IU3NYECKUX  BE/IMYUH. 3HAuveHue

(h13MKKM Npy OCBOEHUK cneuuaibHocTen CIoO
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Ob6bem

B 4acax

B Tom uucne
npakTu-
yeckas

noaroToBkKa

Koabl 06WMNX KOMMAETEHL U 1
NTMYHOCTHbIX,
MeTanpeaMeTHbIX,
npegMeTHbIX pe3ybTaToB,
hoOpMUPOBAHUNIO KOTOPbIX
CNnoco6CTBYET 3/IEMEHT
nporpamMmbl
5

OK 04, NTP14, NP23, J1P24,

NnP25, MP1, MP2, MP3, MP4,

MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MNP63,
P67, NPy9

OKO01,MK 1.1, MK 1.5, J1P8§,

NnP16, NP26, JTIP33, MPS,

MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, P61, MP65, MP66,
MPy1,MPy13



Tema 1.1.
OcHoBbI
KNHEMATUKN

Tema 1.2.
OCHOBbI ANHAMWKM

TeopeTuueckoe 3aHsaTue. OCHOBHble TMOHATUA KUHEMATUKW.
PaBHOMepHOE NPSAMONNHENHOE ABUKEHWE

MexaHn4yeckoe [OBWKEHMEe W ero Buabl. MartepuasibHad TOuKa.
CKanapHble n BEKTOPHbIE (hnsmnyeckue BE/IMYMHBI.
OTHOCUTENIbHOCTb ~ MEXaHWYecKoro  ABUKEHUS. Cucrema
otcyeta. [lMpuHUMn oTHOCUTenbHOCTU [anunen. TpaekTopus.
MyTb. MepemelleHne. PaBHOMEpPHOe NPSIMOIMHENHOE [LBVKEHWE.
CKOpOCTb. YpaBHEHNEe ABUXEHUS.

TeopeTnyeckoe 3aHATUE. ﬂpﬂMOl‘lVIHGVIHOE ABKeHne C
MOCTOAAHHLIM YCKOpPEeHWeM. PaBHOMEpPHOe [ABVKEHME TOYKW MO
OKPY>KHOCTM

MrHOBeHHas W CpefHss CKOPOCTU. YCKopeHue. MpamonvHeliHoe
[OBWKEHMe C  MOCTOAHHbIM  YCKOpeHuweM.  [BumxeHue C
MOCTOSAHHBLIM  YCKOPEHVEM CBOOOAHOr0 MafeHws. PaBHOMepHOe
OBWKEHVe  TOYKM MO  OKPY)XHOCTW, Yr/foBas  CKOPOCTb.
LleHTpocTpemMutesibHoe  yckopeHue. KuHematuka abCoMOTHO
TBEpZoro Tena

Teopetuueckoe 3savaTme. Cuna. Macca. 3aKOHbl AVHAMUKMK.
Cunbl B npupoge.

OcHoBHaa 3afaya gnHammku. Cuna. Macca. 3aKOHbl MEXaHUKM
HbtoToHa. Cunbl B npupoge. Cunbl ynpyroctu. Cunbl TpeHus

TeopeTuyeckoe saHaTue. 3aKOH BCEMUPHOro TAroteHms. Nepsas
KOCMMYecKas CKOPOCTb

Cuvna TsXecTu 1 cuna BCEMUPHOrO TAroTeHMs. 3aKOH BCEMUPHOro
TAroTeHus. lNepsBas KOCMUYeCKass CKOPOCTb. [BMXKeHWe NnaHeT u
Manbix Ten ConHeYHoN cucteMbl. Bec. HeBeCOMOCTb.
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OK 05, /P8, P16, J/IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3, MPy4,
MPy5

OK 05, J1P8, J1P16, J1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P62,
MP63, MNMP65, MPy3

OK 05, /P8, /P16, /P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MPy2, MPy5

OK 02, OK 05, /IP8, /IP16,
NP26, NTP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P63, MP64, MPy1, MPy2,
MPy5, MPyHO, MPy11



Tema 1.3.
3aKOHbI CoXpaHeHus
B MexaHuKe

Teopetuueckoe saHatue. VIMnynbc Tena. ImMnynbc cunibl. 3aKOH
COXpaHeHua umnynsca. PeakTUBHOE ABUXKEHNME.

Vmnynec Tena. MIMnynbC cuibl. 3aKOH COXPaHEHUS MMMY/bCa.
PeakTnBHOe [BUXKEHNME.

TeopeTuueckoe sanatTue. MexaHnyeckas paboTa M MOLLHOCTb.
KuHeTnyeckas asHeprua. [lloTeHumanbHaa 3Heprua.  3aKoH
COXpPaHeHuA MeXaHUYeCKOW SHeprun.

MexaHun4yeckas pa60Ta N MOLWHOCTb. KKHETMYecKad 3Heprus.
lMoTeHuManbHaa 3Heprns. 3akOH COXpaHeHUA MeXaHNYeCKOoMn
aHeprun. PaboTa cunbl TSHXKECTU U CUMbI YNPYrocTu. MNpumeHeHne
3aKOHOB COXpaHeHuA. Kcnonb3oBaHWE 3aKOHOB MeXaHWKW [ns
06bACHEHNSA ABVXXEHNA HebGeCHbIX Ten mu ona  pasBuUTUA
KOCMWNYECKNX I/ICCI'IGAOB&HI/IVI, rpaHnLbI NMPUMEHNMOCTN
KNaccu4ecKoil MexaHnku

TeopeTuyeckoe 3aHaTue. PelleHMe 3aday Mo MexaHuWKe C
NPOgeCcCUOHaIbHONM HanpaB/IEHHOCTbHHO

MpaKTnyeckoe NPUMeHeHMe (PU3NYECKMX 3HAHMIA B MOBCEAHEBHOM
XNU3HN ana MncnoJsib3oBaHnA MPOCTbIX MeXaHN3MOB,
WNHCTPYMEHTOB, TPAHCMOPTHbIX CPeACTB

Pasgen 2. MonekynapHasa ¢gusnka u TepMognHamMmmnka

Tema 2.1
OcCHoBbI
MOJIEKYNAPHO-
KWHETUYECKOM

Teopetuueckoe sanaTue. OCHOBHbIE NonoxeHns MKT. OcHoOBHoOe
ypasHeHe MKT

OCHOBHblE  MOMOXEHUS  MONEKYNAPHO-KUHETUYECKOW  TEOPUN.
Pasmepbl 1 macca MOMeKys 1 atomMoB. BpOyHOBCKOe [BVKEHWe.
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OK 02, /1P8, /IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP61,
MP63, MP64, MP69, MPy2,
MPy5, MPy11

OK 05, /1P8, /IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P63,
MP64, MPy2, MPy5

OK 01, OK 04, MK 1.1.,MK
1.5., P14, NTP23, NP24, P25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, MP61,MP63,
P64, NP67, MP610, MPy?2,
MPy5, MPy9, MPy13

OK 05, J1P8, /1P16, J1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, NMP62,



Teopum

Tema 2.2.
OcHoBbI
TepmognHaMUKK

CTpoeHve rasoobpasHbiX, XUAKMX U TBepAblX Ten. VaeanbHbl
ras. [JaeneHne rasza. OCHOBHOe YypaBHEHME MOMEKYNAPHO-
KNHETUYECKOIA TEOPWUN rasos.

TeopeTuuyeckoe 3aHaTue. Temnepatypa W ee U3MepeHue.
TepmogMHaMUYecKas LLKana TemnepaTypbl.

Temnepatypa 1 ee namepeHve. AGCONMIOTHBIV Hy/b TeMMepaTypbl.
TepmoaMHaMUyecKas LKana TemnepaTypbl. TemnepaTtypa 3Be3j.
CKOpoCTU [ABMXKEHMA MONEKYN U UX N3MEPEHNMe.

TeopeTuueckoe 3aHaTue. l3onpouecchbl. [a30Bble  3aKOHbI.
YpaBHEHME COCTOAHNSA MAea/IbHOrO rasa

YpaBHEHME COCTOSHMA WAeanlbHOro rasa. M3sonpoueccbl M KX
rpagmkn. MasoBble 3aKOHbI

Na6opatopHasn pa6ota N2 1. 3yyeHne N30XOPHOro npouecca B
rase

TeopeTnueckoe 3aHATe. BHYTPEHHAA 3HEPTUA NAEAIbHOIO rasa.
Pabota 1 TensoTta Kak popmbl nepefayn sHeprun. KonmyecTtso
TennoTbl. YpaBHeHMe TenoBoro 6anaHca

BHYTpeHHAA aHeprna cuctembl. BHYTPEHHAA 3HEPrUa NAganbHOIo
rasa. Pabota u Tensota Kak (hOpMbl Mepefayn  3Hepruun.
TennoemkocTb. Y[enbHaa TennoemkocTb. KonmyecTtsBo TenoThl.
YpaBHeHWe Tenn0Boro 6anaHca.

TeopeTnyeckoe 3aHATUeE. MepBoe n BTOpOE HaYdana
TEpPMOANHAMUKN
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P63, MP64, MP65, MPy3,
MPy4

OK 01, /1P8, J/1P16, /1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
MPy4, MNPy5

OK 01, N1P8, JIP16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP67, MPy2, MNMPy5

OK 01, OK 04, NP14, NP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12,MP13,
MP15, MP16, MP17, MP39,
MP62, NP63,MNMP66, rNMP610,
MPy7, NPy12

OK 05, /1P8, P16, JIP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3L,
MP42, MP46, MP55, MP63,
P65, MPy4

OK 01, N1P8, N1P16, JIP26,
NP33, MP8, MP10, MP18,



Tema 2.3.
ArperaTHble
COCTOSIHUA BeLLecTBa
1 (ha3oBble
nepexofpl

MepBoe Hayano TepMoAMHaMUKKU. AamabaTHblid npolecc. BTopoe
Ha4ano TepMOAUHAMMKN.

TeopeTuueckoe 3aHaTue. Tennosble gsuratenn. Krz tennosoro
Asuratens. OxpaHa npupoabl

MpuyHUMN AeiACTBMA TEMNJIOBOW MalUWHbL. TennoBble ABUraTesu.
KM Ttennosoro papuratend. XonoawuibHble MawuHbl. OXxpaHa

npupogpl

TeopeTnueckoe 3aHATUeE. VicnapeHne n KOHAeHCaLlunA.
HacbIleHHbI  Nap W ero  CBOWCTBA.  AOCOMOTHas MU
OTHOCWUTE/NIbHAsA BNaXKHOCTb BO3AyXa.

WcnapeHne v KoHAeHcaumsi. HacbileHHbIA nap U ero CBOWCTBA.
ABCOMOTHAA M OTHOCUTENIbHAs BMAXXHOCTb BO3ayxa. [Mpubopbl
[NA onpefeneHns BNaXHOCTM BO3ayxa. Touka pocbl. KuneHue.
3aBMCUMOCTb TemnepaTypbl KUNeHns oT fasneHus. Kputuyeckoe
COCTOsIHVE BellecTBa. [leperpeTbiil Nap M ero MCnosb3oBaHVE B
TEXHUKe

Na6opatopHass pa6ota Ne2. lI3mepeHue OTHOCUTE/bHOA
BIXKHOCTY BO3AyXa.

TeopeTuueckoe 3saHaTue. IKWAKOE COCTOSIHUS  BELLECTBA.
MoBEPXHOCTHOE HaTshKeHVe. CMauMBaHue.
XapaKTepucTUKa XKMUAKOrO COCTOSHWS BeLeCTBa. [0BEPXHOCTHBIIA
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MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P63,
MP64, MPy2, MPy5
OK01,0K03,0K07, /P30,
NP8, NP16, JIP26, JIP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, MP61, MP67, NP6,
MP69, MPyL, MPy2, MPy9,
MPytO, MPy11, MPy13

OKOAOK 05, /IP8, J1P16,
NP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, MNPe65, MNP68, MNMPy1,
MPy3, MPy4

OK 04, /P14, NP23, NIP24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP62,
MP66, MP610, MPy7, MPyS,
MPy12

OK 01, OK 05, JIP8, /P16,
NP26, NIP33, MP8, MP10,
MP18, MP19, MP28, MP30,



CMOW  XMAKOCTW. HEPrns MOBEPXHOCTHOrO CMosl.  BavKHWIA MP31, MP42, MP46, MP55,
nopagoK. NoBepxHOCTHOe HaTsXKeHue. CMaymBaHue. FABNEHUSA Ha P62, MNMP65, MNPy3
rpaHuLLe XXNAKOCTM C TBEpAbIM TenoM. KanunnsapHble fABNeHUs.

TeopeTuyeckoe 3aHaTue. XapPaKTEPUCTUKM TBEPAbIX TeN

XapaKkrepucTunka TBEpPAOro COCTOAHUSA BeLLecTBa.

KpucTtannnyeckne n aMopgHble Tefla. Ynpyrue CBOWCTBa TBEPAbIX

Ten. 3akoH [yka. MexaHu4yeckne CBOWCTBA TBEPAbIX Ten.

Mnactnyeckas (octatoyHas) gehopmaums. TensoBoe pacluvpeHve 2 —
TBEpAbIX Ten  u  kuakocTed.  KoathuuMeHT  NINHEHOro

pacwmperuns.  KoaduuneHT 00bEMHOIO pacluMpeHus.  Y4deT

paclUMpeHns B TexHuKe. [lnaBneHve. YpenbHaa TensioTta

nnasneHuns. Kpucrtannmsaums.

OKO01,0K 03, /IP8, JIP186,
P26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, MP63, MP65, P69,
MPy1,MPy2, MPy3, MPyIO

TeopeTuueckoe saHaTue. PelIeHVe 3a4aHWin N0 MONEKYNSPHON OK 01, N1P14, NNP23, N1P24,
(hm3mke n TepMoAnHamMuKe c NpogecCMoHanbHOA P25, MP1, MP2, MP3, MP4,
Hanpas/IEHHOCTbLHO MP6, MP12, MP13, MP15,
MpaKTn4yecKoe NpPUMEHEHNE B NOBCEAHEBHOM YXXM3HWN (IM3NUECKMX 2 2 MP16, MP17, MP39, P61,
3HaHWIN 0 CBOMCTBAX ra3oB, XXWNAKOCTEl 1 TBEpAbIX Ten MP63, MNP64, MP65, MP67,
MPy2, MNMPy3, MPy5, MPy9,
MPy13
KoHTponbHas pa6oTa 2 —
Pasgen 3. 3nekTpogMHaMmumnka
Tema 3.1. TeopeTuyeckoe 3aHaTume. 3aKOH KynoHa. 3akOH COXpaHeHus OK 04, OK 05, J1P8, J1P16,
AneKTpuyeckoe 3apaga NP26, P33, MP8, MP10,
none AneKTpuyeckue 3apsiabl. DNEMEHTapPHbIN 3NEKTPUYECKUIA 3apsag, 5 L MP18, MP19, MP28, MP30,
3aKOH coxpaHeHWs 3apaga. 3akoH KynoHa. 3neKTpu4yeckas MP31, MP42, MP46, MP55,
NOCTOAHHasA. P62, MP63, MNMP64, MNP65,
MPy2, MNPy4, MPyS5
TeopeTuueckoe 3aHaTue. JNIEKTPUYECKOE MONe 2 — OK 05, J1P8, N1P16, J1P26,
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Tema 3.2.
3aKOHbI
MOCTOAHHOI 0 TOKa

AnekTpuyeckoe rmnone. HanpsKeHHOCTb 3M1EeKTPUYECKOro Mons.
MpuHUMn cynepnosumn Monem. Pab6oTa cun
anekTpocTaTmnyeckoro nond. lNoreHuman. PasHOCTb MOTEHLMa/OB.
CBA3b MeXay HanpsKeHHOCTbI0 U Pa3HOCTbHO MOTEHLMAIOB
3NEKTPUYECKOr0 Mons.

TeopeTuyeckoe 3aHAaTue. [IPOBOAHUKN N ANINEKTPUKN
[MpoBOAHUKM B 3MEKTPUYECKOM  rone.  [M3anekTpuku B
anekTpuyeckom nosne. Monapunsaumna AN3NEKTPUKOB.

TeopeTuueckoe sanatue. KOHAEHCATOPDI

DNeKTPOeMKOCTb. EAnHMUBI 3neKTpoeMKocTU. KOHAeHcaTopbl.
CoefMHeHMe KOHAEHCATOPOB B GaTapern. JHeprust 3aps>KeHHOro
KOHZeHcaTopa. JHeprus 3nekTpuyeckoro nond. [llpumeHeHve
KOHZeHCaTOopOoB

TeopeTunyeckoe 3aHATuUe. PeLleHwne 3ajad no Teme
«KoHeHcaTopbI»

TeopeTnueckoe saHaTue. 3aKOHbI OMa Ans Uenelt NOCTOSAHHOIO
TOKa

Ycnosus, Heobxoaumble AN BO3HUKHOBEHMSA W NOAJAepXKaHUs
aNeKTpuyeckoro Toka. Cuna Toka 1 nJ0THOCTL ToKa. 3akoH Oma
[J19 ydacTka Lenun. 3aBUCUMOCTb 3/IEKTPUYECKOrO COMpPOTYBIIEHNSA
OT wMmartepuana, A/MHbI W NIOWAAW MOMEePeyHOro CeyeHus
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P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TP62,
MP63, IMP65, MNMPy3, MNMPy4

OK 02, JIP8, /IP16, /IP26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P69,
MP610, MPy3, MPy4, MPy12
OK 02, /1P8, /P16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P67,
MP68, MPy9, MPytO

OK 01, OK 04, MK 1.1.,MK
15., /IP14, NTP23, NIP24, NIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MP63, P67,
MP6s, MP610, MPy9, MPy12,
MPy13

OK 02, N1P8, 11P16, /1P26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P61,
MP63, MP64, MNPy4, MNMPy5



MPOBOAHMKA. 3aBUCUMOCTb  3/IEKTPUYECKOr0  CONPOTUB/IEHUA
MPOBOAHMKOB OT Temnepatypbl. TemnepaTypHbIi KO3(ULNEHT
conpoTueneHnsa. CBepXnNpOBOAUMOCTb. INMEKTPOABMXKYLLAA cuna
MCTOYHMKa TOKa. 3akoH OMma 1 MOIHOMN Lenwu.

TeopeTnueckoe 3aHaTue. [locnefoBaTenbHOE W napaniesibHoe
COeAVHEHNe NPOBOAHNKOB

AnekTpuyeckne uenu. [lapannensHoe W nocnegoBarte/ibHOe
COefiIMHeHNe NPOBOAHNKOB

TeopeTuueckoe 3aHaTue. 3aKOHbl Kupxroa Ans  ysna.
CoefiHeHWe NCTOYHUKOB 3/IEKTPUYECKOA 3HEprun B 6aTapero
3akoHbl  Kupxroa pgna  y3na.  CoefvHeHWe  MUCTOYHWKOB
3NEKTPUYECKOI 3HEprumn B 6aTapeto

Na6opaTopHas paboTa Ne3. O3HaKoM/1eHne c
3NEKTPOM3MEPUTENbHBLIMU NPUGOPaMM

Na6opaTtopHaa pa6ota Ned. lccnegoBaHue BOMbT-aMMEPHOM
XapaKTePUCTUKN NPOBOAHMKA

Na6opaTtopHan pa6oTa Ne5. lccnegoBaHue nocnegoBaTe/ibHOro
coeinHeHnsa NpoBoAHNKOB.
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OK 01, /P14, /P23, /IP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP63,
MP67, MPy9

OKO1, NIP14, NP23, NP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P61,
MP67, MPy9, MPyHO
OKO01,0K 04, MK 1.1, MK
1.5., P14, P23, NP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15,MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12
OKO01,0K 04, MK 1.1, MK
1.5., IP14, NIP23, NIP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15,MP16,
MP17, MP39, MP66, MP610,
MPy7, MPy8, MPy12

OK 01, OK 04, MK 1.1, MK
1.5., P14, NIP23, NP24, NP25,



Na6opatopHasa pa6ota Ne6. lccnegoBaHne napaniensHOro
COefJMHEHWNS NPOBOAHWKOB.

Na6opatopHas pa6ota No7. 3mepeHne 3C M BHYTpeHHero
COMPOTUB/IEHNA NCTOYHUKa HarnpsH>KeHnA

TeopeTuueckoe saHaTue. PaboTa M MOLLHOCTb 31EKTPUYECKOrO
TOKa. TensoBoe felicTBre ToKa

PaboTa M MOLLHOCTb MOCTOSHHOrO TOKa. TensioBoe AencTBue
TOKa. 3aKoH [>xoynsa—/leHua

TeopeTuueckoe 3aHaTue. PelleHMe 3a4a4 No 31eKTPoLMHAMUKe C
NpoeccMoHabHON HanpaBeHHOCTLHO

KoHTponbHas paboTa
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MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12

OK 01, OK 04, MK 1.1, MK
1.5, NP14, NP23, NTP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MP66, MP610,
MPy7, MPy8, MPy12

OK 01, OK 04, MK 1.1, MK
1.5, NIP14, NP23, NIP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15,MP186,
MP17, MP39, MP66, MP610,
MPy7, MPy8, MPy12

OK 01, OK 03, /P8, /P16,
NP26, P33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P62, MP63, MP64

OK 01, OK 04, MK 1.1, MK
1.5, NIP14, NP23, P24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15,MP16,
MP17, MP39, MP61,1P63,
P64, MP67, MPy9, MPy13



Tema 3.3.
ANeKTPUYECKNIA TOK
B PasNYHbIX cpefax

Tema 3.4.
MarHutHoe none

Tema 3.5.
AneKTpoMarHuTHas

TeopeTuueckoe 3aHaTue. OJIEKTPUYECKUA TOK B MeTa/lax, B
BaKyyMe, B 3/IeKTPO/IMTaxX

JNEKTPUYECKNIA TOK B  3/IEKTPOAUTAX. INEKTPONM3.  3aKoH
anektponusa  ®dapages.  INEKTPOXMMUYECKUIA  3KBUBAIEHT.
JNeKTPUYECKNIA TOK B BakyyMe. TepMO3/IeKTPOHHAs 3MUCCUS.
[Mna3ma.

TeopeTuueckoe 3aHaTue. [101ynpoBOAHNKN. COOGCTBEHHas W
npuMecHas NMpPOBOAVMOCTU nonynpoBOAHUKOB.
MonynpoBOAHMKOBBIV AVOA. MonynpoBOAHNKOBbIE NPMGOPSI
JNeKTPUYECKMiA TOK B MOMAYyNpoBOoAHUKax. Co6CTBEHHas W
npumMmecHas  nposogumoctu. P-n  nepexof.  [lNpumeHeHue
NoynpoBOAHMKOB. 01yNpPOBOLHMKOBbIE NMPUGOPBI
TeopeTnueckoe 3aHaTue. MarHuTHoe nose. 3akoH Amnepa.
BekTop  MHAYKUMW  MarHuTHOro  nond.  HanpsXeHHOCTb
MarHMTHoOro  nons.  [eicTBMe  MarHWTHOMO  nons  Ha
NPAMONMHENHbIA NPOBOAHUK C TOKOM. B3aMMmopeincTsue TOKOB.
Cuna Amnepa. MpuMmeHeHre cunbl AMnepa. MarHUTHbIV MOTOK.
PaboTa Nno nepemeLLeHN0 MPOBOAHMKA C TOKOM B MarHWTHOM
rorse.

TeopeTuueckoe sanatue. Cuna JlopeHua. MarHuTHble CBOWCTBA
BeLLecTBa.

[JelicTBMe MarHWTHOro Monsa Ha ABWXKylumiica 3apag. Cuna
JNopeHua. MNMpumeHeHne cunbl JlopeHua. OnpefeneHne yaensHoOro
3apsga.  MarHuTHble  cBOICTBa  BewlecTBa.  MarHuTHas
npoHunuaemocTs. CosiHeyHasa akTUBHOCTb U €8 BANAHME Ha 3eMio.
MarHuTHble Bypu

TeopeTuyeckoe 3aHATMe. MarHUTHbIA  NOTOK.  HABMeHMe
3NEeKTPOMarHUTHOM  mMHAykumn.  MpaBuio  JleHua.  3akoH
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OK 01, P8, J1P16, J1IP26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P68,
P69, MNP610, MNMPy12

OKO01,MK 1.1, MK 1.5, JIPS,
NP16, /P26, JIP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, P68, P69, MPy4,
MPytO

OK 02, J1P8, J1IP16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MNPy3

OK 02, NP8, /P16, JIP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MP65, MPy3

OKO01,0K 05, J1P8, JIP16,
P26, IP33, MP8, MP10,



UHAYKLMS

Pasgen 4. KonebaHusa
Tema 4.1.
MexaHunyecKkune
KonebaHns 1 BOMHbI

3NEKTPOMAarHUTHOW MHAYKLMN.

MarHuTHbIA MOTOK. #ABMEHWE 3MEeKTPOMarHUTHOM  UHAYKLUN.
MpaBuno JleHua. 3aKOH 31eKTPOMarHUTHON MHAYKUMN. Buxpesoe
anektpuyeckoe none. 3AC uMHOYKUMM B [BMXYLUMXCA
NPOBOAHNKAX.

TeopeTnueckoe 3aHATUeE. fBneHue CaMOMHAOYKLUNN.
VHAYKTUBHOCTb. SHeprua MarHUTHOro Noss TOKa.

fBNneHne caMoOMHAYKUUW. VIHOYKTUBHOCTb. SHEprusa MarHUTHOro
Mnons Toka. B3anMMOCBSi3b 3MEKTPUYECKUX WM MArHUTHbLIX MONENA.
SNeKTpoOMarHUTHoe rorsne

Na6opaTopHas pa6oTa No 8. M3yueHne  ABneHuA
3/1EKTPOMArHUTHOW MHAYKUMN

TeopeTuueckoe 3aHaTue. PelleHMe 3afady Mo Teme «3akoH
3NEKTPOMarHUTHON WHAYKUMW W SBMIEHWE CaMOUHAYKUMW» C
NPOeCCNOHaNbHON HaNpPaB/IEHHOCTHHO

KoHTponbHas pa6oTa

N BOMHBbI

TeopeTnueckoe sanaTne. MexaHn4yeckue KonebaHus
KonebartenbHoe OBWXeHWe. ["apmoHMYecKune KonebaHus.
CB0OOAHblE MeXaHW4eckue KonebaHus. [lpeBpalleHne 3Heprumn
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MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, MNMP63, MNP64, MNPy2,
MPy4, MNPy5

OKOJOK 05, /P8, /P16,
NP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP63, MP68, MPy?2

OKO/IOK 04, MK 1.1, MK
15., P14, P23, NIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P63, MP68,
MPy?2

OKOJOK 04, MK 1.1, MK
1.5., IP14, NP23, NIP24, P25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MP61, MP62,
MP63, MP64, MP67, MPy2,
MPy5, MPy9, MPy13

OK 05, J1IP8, J1P16, JIP26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,



Tema 4.2.
ONEKTPOMarHnT-
Hble KofiebaHus 1
BOJIHbI

npn  KonebatensHoM  ABudkeHUW. CBOOOAHbIE  3aTyxaroLime
MeXaHn4yecKue KonebaHus. MaTtemaTnyeckunii MaATHUK.
MPY>XUHHbBIA MasTHUK. BbIHYX/AEHHbIE MeXaHUYeCKme KonebaHms.
Pe3oHaHcC.

TeopeTunueckoe 3aHaTme. MexaHNYeCKME BOSHbI

I‘Ionepequle N MpoJosibHble BOJIHbI. XapaKTepI/ICTVIKVI BOJIHbI.
3BYKOBbIE BO/IHbI. Y IbTPa3BYyK U ero NpMMeHeHue

TeopeTuueckoe 3aHaTue. JNIEKTPOMArHUTHbIE KonebaHus
CB060OAHbIE  3MEKTPOMArHUTHblE  KonebaHus.  MpeBpalleHune
3HepruM B  KosiebaTeslbHOM  KOHType. dopmyna ToOMCOHa.
3atyxawlolime  3MeKTpOMarHUTHble  KonebaHus.  eHepatop
He3aTyXaloLWmx 31eKTPOMarHUTHbIX KofiebaHuin. BbIHY)X/AeHHbIe
ANEKTPUYECKMe KonebaHus.

TeopequeCKoe 3aHATUE. Ll,el'll/l nepemeHHoro TOKa

MepeMeHHbI TOK. 'eHepaTop MepemMeHHOro Toka. EMKOCTHoe K
WHOYKTUBHOE COMPOTMB/IEHNA MEepeMeHHOro TOoKa. AKTUBHOE
conpotusneHne. 3akoH Oma And  3N1eKTPUYecKo  Lenu
rnepeMeHHoro Toka. PaboTa M MOLYHOCTb MepPeMEHHOro TOKa.
Pe30HaHC B 3/1EKTPUYECKON LiENw.

TeopeTuueckoe 3aHaTue. TpaHcgopmartopbl.  lonydeHue,
nepefaya v pacnpeseneHue 3/IeKTPo3Heprmm

TpaHcopmatopbl.  TOKM  BbICOKOM  4acToTbl.  [Mony4eHue,
nepefayva v pacnpegeneHvie aNeKTPO3HEPT UK.

Na6opaTopHas pa6oTa Ne9. V3yyeHune pa6OTbI TpaHcdopmaTopa
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MP42, MP46, MP55, MP62,
P63, MPy3

OK 05, /P8, /P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MPy3

OK 01, /IP8, /P16, /IP26,
7IP33, MPS, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MPy3, MPyO

OK 01, 11P8, N1P16, N1P26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TNP63,
P67, MPy9

OK 01, /IP8, /P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP67,
MPy1,MPy9, MPytO
OKOL|OK 04, MK 1.1.,MK

1.5., IP14, NP23, N1P24, N1P25,



Pasgen 5. OnTtnka

Tema 5.1.
Mpupopaa ceeTa

TeopeTuueckoe 3aHsTue. ONIEKTPOMArHUTHbIE BOMHLI. MpuHUMN
paguocBasn. MpumeHeHWe 31eKTPOMarHUTHbIX BOJH
JneKTpOMarHMTHOE  MOfAe  Kak  0COObI  BUA — MaTepuu.
ANeKTpoMarH1MTHbIe BOMIHbI. CBOMCTBA 3/1EKTPOMArHUTHbLIX BOJH.
Bubpatop epua.  OTKpbITbIA  KONe6GaTeNbHbIA  KOHTYP.
N306peTeHne pagmo A.C. TMonosbiM. MOHATME O pagMOCBA3N.
MprHUMN pagnocsasu.

TeopeTuueckoe 3aHsTue. 3aKOHbl OTPAKEHWSA U MPENOMIEHUA
CBeTa. HBIEHNE MOSTHOIO OTPaXKEHMUA

ToueyHbll UCTOYHMK cBeTa. CKOPOCTb pacnpoCTpaHeHWs CBeTa.
3aKoHbI OTpaXkKeHUa U npenomneHns ceeta. Co/HEUHbIE N NTyHHbIE
3aTMeHust. MpuHUmMn MoireHca. MonHoe oTpaXeHue.
TeopeTnueckoe 3aHAaTue. JIMH3bL. [1OCTPOEHME M306paXKEHUS B
NnH3ax. Popmyna TOHKOW NnH3bl. ONTUYecKe Npuoopbl

JInH3bl. TocTpoeHWe M300paxeHNs B NiMH3ax. Popmyna TOHKOM
NINH3bI. YBenuyeHne NUH3bl. [Na3 Kak ONTUYecKas CcucTema.
OnTtnyeckme npubopsbl. Teneckonbl. Cuna ceeta. OCBELLEHHOCTD.
3aKOHbI OCBELLEHHOCTH

JlabopaTtopHas pa6ota Nel10. OnpegeneHve mnokasartens
npenioMneHns cTekna
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MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, NMP610,
MPy7, MPy8, MNMPy12

OK 02, MK 2.T, MK 2.2., /P8,
P16, 1IP26, JIP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, MP61, MP62, MP63,
MP68, MPyIO

OK 05, J1P8, J1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MNP64, MPy2

OK 04, 1P8, P16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TP67,
MP68, MP69, MPy3

OK 04, /IP14, NIP23, /P24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, MP64,
MP66, MP610, MPy7, MPyS,



Tema 5.2
BonHoBble cBoiicTBa
CBeTa

TeopeTuueckoe saHaTue. VIHTepepeHUNs cBeTa
WHTepdepeHums  ceeta.  KOrepeHTHOCTb  CBETOBBIX  JIyYel.
WHTeptepeHumss B TOHKMX nneHKkax. Konbua HbOTOHA.
cnonb3oBaHve UHTepgepeHLnn B HayKe U TEXHUKE

TeopeTuueckoe saHaTue. Juippakyms ceeta
Ovdpakums ceeta. Angpakums Ha Wenu B napaiiefibHbIX nyyax.
[vpakumoHHas peluetka. MoHATUE 0 ronorpagpuu.

TeopeTuueckoe sanaTtue. MNonapmsauyus. Aucnepcuns. CnekTpbl
Monspusaumsa nonepeyHbiX BonH. Monspusauus ceeta. [BoiHOe
nyyenpenomneHue. [lonapougbl.  Aucnepcnsa ceeta.  Buabl
n3nyyeHnii. Bupabl cnekTpoB. CnekTpbl ucnyckaHus. CnekTpsbl
nornoweHnsi. CnekTpasibHbIM  aHasn3. ChnekTpasibHble  Kiacchl
3Be3a,.

Na6opaTtopHasa pa6oTta Nell. OnpegeneHve ANHbI CBETOBOA
BOJIHbI C MOMOLLbH ANGPAKLMOHHON PELLETKMN.

TeopeTnueckoe 3aHsaTue. Y IbTPApMONETOBOE  U3NyYeEHMe.
NHdpakpacHoe nsnyyeHne. PEHTreHOBCKYE flyuln.
YnbTpauoneToBoe  mM3nyuyeHve.  VIH(paKpacHoe  UK3/yyeHwe.
PeHTreHoBCckMe fniyun. Wx npupoga wu  cBoicTea.  Llkana
3N1eKTPOMArHATHBIX U3NYyYeHWiA

Pasgen 6. KBaHToBasa pumsmka
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MPy12
OK 05, JIP8,/1P16, /P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MPy1, MPy4

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

OK 05, /1P8, J1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MPy4, MNMPy8

OK 04, /IP14, NIP23, NP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12
OK 05, OK 07, /IP8, IP16,
NP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
rP68, MP69



Tema 6.1.
KBaHTOBasi ONMTUKa

Tema 6.2.
dun3nKa atoma u
aTOMHOrO Agpa

TeopeTnueckoe 3aHsiTue. KBaHTOBag runotesa [lnaHKa.
[aBneHve cBeTa. XMMNYECKOE [eiiCTBUE CBETA.

KBaHTOBas runotesa  [lnaHka. TennoBoe  W3ny4yeHue.
KopnyckynsapHo-BonHOBON agyasm3m.  @PoToHbl. [mnoTesa fe
Bpoiinis 0 BONHOBbIX CBOMCTBax YacTuy. COOTHOLUEHME
HeonpefeneHHocTen MeinseH6epra. [aBneHve ceeta. XMMUYECKOE
pencteue ceeta. OnbIThbl MN.H. Slebeaesa n H.A. Basunnosa
TeopeTnueckoe saHaTue. POTOIPPEKT. 3aKoHbI hoTOIPPeKTa
doTo3(hhekT.  YpaBHeHMe IiHWTelHa Ans  oToaddekTa.
BHeLHWiA (hOTO3NEKTPUYECKNIA agphexT. BHYTpeHHWI
(hoTo3thheKT. Tunbl (hoTO31EMEHTOB. MNMpUMeHeHMe oToahheKTa

TeopeTuueckoe 3aHsaTue. FAAepHasa mMogenb aroma. [locTynatbl
bopa.

Pa3BuTue B3rnagoB Ha CTpoeHWe BewlecTBa. Mopgenu CTpoeHus
aTOMHOro fapa. 3aKOHOMEpPHOCTM B aTOMHbIX CMeKTpax BOA0poaa.
ApepHad mogenb atoma. OnbiThl 3. Pesepopga. Mogenb atoma
Bogopoaa no H. bopy. KBaHToBbIe nocTynatbl bopa. Jlasepsl.

TeopeTunyeckoe 3aHATUE. PaM0aKTUBHOCTb. 3aKoH
pafMoaKTUBHOIO pacnaga. PaanoakTBHbIE NpeBpaLLeHNs.
PaanoakKTMBHOCTb. 3akoH pagnoakKTUBHOIO pacnaga.

PagnoakTBHble npeBpawleHns.  Cnocobbl  HabnoaeHns v
perncTpaumm  3apskeHHbIX Yactul. ekt Baswunosa -
YUepeHkKoBa.

TeopeTuueckoe saHatue. CTPOEHMe aTOMHOro sgpa. LedekT
MacCbl, 3HEPrus CBA3M U YCTOMUMBOCTb aTOMHBIX SAep.

CTpoeHve aTomMHOro sgpa. JedekT MacCbl, 3HEprus CBA3N U
YCTOMUMBOCTb aTOMHbIX S4ep.
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OK 05, /IP8, /IP16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP61,
MP62, MPG3, MPy1, MPy2,
MPy3, MPy5

OK 02, /IP8, JIP16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
P63, MP67, MPy2, MPy5

OK 05, /1P8, /P16, /P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P63,
MP64, MP65, MPy2, MPy3

OK 05, /1P8, N1P16, JIP26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P63,
P64, 1NP65, MPy2, MNMPy3

OK 05, J1P8, J1P16, J1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,



Pasgen 7. CTpoeHue
Tema 7.1

CTpoeHune
ConHeuHo
CUCTEMBI

TeopeTuueckoe 3aHsTue. FAEpPHbIE pPeakLUN. 3HepFETI/ILIeCKI/II7I
BbIXO[, AfePHbIX peakuuid. VICKycCTBEHHas pagnoakTUBHOCTb.
FoepHble peakumn. AnepHas aHepreTMka. SHePreTUHeCcKnin BbIXOS,
SAEPHbIX peakumnii. VICKycCTBeHHas pagnoakTUBHOCTb.

Teopetuueckoe 3aHsTue. [leneHne TaKenbIX dpep. LlenHas
AAepHas peakums. Ynpaensemas LUenHas peakuus. $F4epHbii
peakTop. buonornyeckoe AenCTBME PaamMOaKTUBHbLIX W3MTYyUYEHWUA.
TepMOsAepHbIA CUHTE3

[JeneHvie Taxenbix Aaep. LienHasa aaepHas peakums. Ynpasnsemas
LenHas peakums. HaepHblil peakTop. MonyyeHvne pagnoakTUBHbIX
M30TOMOB U UX MNpPUMeHeHWe. Buonornyeckoe [AencTeue

pagnoakTUBHbIX VISHyHeHMVI. 3ne|v|eHTapr|e yacTuubl
Tep|v|0ﬂ,qeprn7| CUHTES. 3Hepl'l/IFI 3BE3.
BceneHHoOM

TeopeTuueckoe 3aHaTue. CTpoeHMe CONHEYHOW CUCTEMbI
3BE3[bl, X OCHOBHbIE XapaKTepUCTUKMW.

ConHeyHaa cuctema: nfaHeTbl U Manble Tefa, cuctema 3emns—
NyHa. CtpoeHve 1 3somoumsa ConHua n 38834, Knaccudgmkaums
3B&37. 3B&3/bl M UCTOUYHUKM UX 3HEPIUN.

TeopeTnueckoe saHaTue. MeuHbld MMyTb — Hawa [anakTuka.
Tvinbl ranakTuK.

lManaktvka. Tunbl ranaktmk CoOBpeMeHHble NpeacTaBieHnus o
CTPOEHMU U 3BONOLMM BeeneHHo
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P65, MPy3

OK 05, JIP8, JIP16, JIP26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MPy5, MPy9

OK 05, OK 07, N1P8, /1P16,
P26, P30, IP33, MP8,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, P61, MNP68, MPy1,
MPytO

OK 05, 11P26, /1P34, MP5,

MP21, MP33, MP36, MP37,
MP38, MP55, MP56, MP57,
MP61, NP63, MNP69, rNP610,
MPy1, MPy6, NMPy11, MPy12
OK 05, JIP26, J1IP34, MPS5,

MP21, MP33, MP36, MP37,
MP38, MP55, MP56, MP57,
MP61, NP63, NP69, MNP610,



Na6opaTtopHas pa6oTa Ne12. /I3yyeHune KapTbl 3Be34HOI0 Heba.

Pa6oTa Haf UHAMBUAYANbHbLIM NPOEKTOM
MpomexyToyHasa aTTecTaumsa (3K3aMeH)

Bcero:

5l

32

184
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MPy1, MPy6, MPy11, MPy12
OK 04, NIP14, NP23, NP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP69, MP610, MPy1, MPy7,
MPy12



3. YCNoBA PEATINSAUNU MNMPOTIPAMMbI YHEBHOI O MNMPEAMETA

3/1. MaTtepuanibHO-TeXHMYECKOe 06ecreyeHume

[na ocsBoeHMs nporpammbl y4dyebHoro npegmetra OOIlMy.11 dwusmka B
OBIMOY «K3MT» nveetcs y4ebHblil KabUHET «DU3NKa».

MomellleHMe KabuHeTa OCHaLLeHO TWUMOoBbIM 060PYAOBaHWEM, B TOM 4uUC/e
cneumanuavpoBaHHOM  y4yebHOM  Mebenbtd U cpeAcTBaMM  0BY4YeHWs,
Heo6XoAMMbIMM  ANA  BbINO/HEHUA  TPebOBaHWA K  YPOBHKO  MOArOTOBKM
obyyaroLLmxcs.

OcHalleHne y4ebHoro KabumHera:

- Mocaf0uHble MeCTa MO KOIMYECTBY 00y4atoLLmMXCS;
- pabouee mMecTO npenojasBaTens;

- 33flaHnA 419 KOHTPO/IbHbIX paborT;

- NpotheccnoHaIbHO-OPUEHTUPOBaHHbIE 33JaHNS;
- 3K3aMeHaUWMOHHble MaTepuasbl.

TexHnYecKme cpefcTBa 00y4YeHus:

- MepPCOHa/IbHbIA  KOMNbKOTEP € JIMLEH3MOHHBLIM  NPOrpaMMHbIM
obecrieyeHunewm;

- MPOEKTOP C IKPaHOM.

3anbl:

BrbnunoTeka, YnTanbHbIN 3a1 C BbIXOOM B CETb VIHTEpHeT.

3.2. VHhopmaymoHHOoe obecneyeHme peasimsaymm NporpaMvbl

[na peanvsaumn nporpammbl B 6M61motedyHoM oHae OBMOY «KIMT»
MMEIKTCA MeyaTHble W 3/1eKTPOHHble 06pa3oBaTe/ibHble U MH(OPMaLMOHHbIE
pecypchbl 4ns 1UCnonb3oBaHMs B 06pa3oBaTe/lbHOM MpoLecce.

3.2.1. OCHOBHbIE UCTOUYHUKN

TMsaknwes 4., byxosues b.b., Cotckmii H.H. ®usmka 10 knacc.
YuebHuK. ba3oBblii 1 yrny6neHHbIA ypoBHU. - M.: IMpocselleHmne, 2022,

2. Mskuwes [I.A., byxoBueB b.b., Cotckuin -H.H. ®usmka 11 Knacc

YuebHUK. ba3oBbli 1 yrnybneHHbI ypoBHU. - M.: MpoceelleHne, 2022.

3.2.2. [oNONHUTENbHbIE UCTOYHUKN

1 PoguoHoB, B. H. ®u3snka n[ns Konnemkein: y4yebHoe mnocobue ans
CpeaHero npodeccMoHabHOro ob6pasosaHua / B. H. PognoHoB. — MOCKBa :
N3paTenbcTBo HOpaiit, 2024. — 202 ¢. — (MpodeccrmoHanbHoe ob6pa3oBaHmne). —
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ISBN 978-5-534-10835-4. — TeKCT: 3neKTpOHHbIK /| Ob6pa3oBaTe/bHas
nnatcopma KOpainT [cainT]. — URL.: https://urait.ru/bcode/541746

2. BacunbeB, A.A. @u3nKa: y4yebHoe nocobume ANA  CpedHero
npodeccroHanbHoro obpasosaHus / A.A. Bacunbes, B.E. ®egopos, J1.4. Xpamos.
— 2-e n3f., ucnp. 1 gon. — Mocksa: M3patenscTBo KOpant, 2023. — 211 ¢. —
(MpoeccnoHanbHoe o6pa3oBaHMe). — ISBN 978-5-534-05702-7. — TekKCT:
3NEKTPOHHbIN // O6paszoBaTenbHas nnatgopma HOpant [caint]. — URL:
https://urait.ni/bcode/514208

3.2.3. VIHTepHeT-pecypcChbl

1 EanHada Konnekunu UM(DPOBbLIX  06pas3oBaTe/lbHbIX  PecypcoB
[3nekTpoHHbI pecypc] URL: http://school-collection.edu.ru/

2. Poccuitickast  anekTpoHHast WKona [DneKTpoHHbId  pecypc] URL:
https://resh.edu.ru/

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

4. Pewy EIM3 [OnekTpoHHbI pecypc] URL: https://phys-ege.sdamgia.ru/
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4. KOHTPOJ1Ib N1 OLUEHKA PE3YJIbTATOB OCBOEHVA YYEBEHOI O
NMPEOMETA

KOHTpONb UM OLEHKa pe3ynbTaTOB OCBOEHWMSI Yy4yeGHOro npeameTa

PacKpbIBAOTCA  uyepe3  AWUCLIMN/AIMHAPHbIE  Pe3ynbTaTbl,  HanpaBfeHHble Ha

(hopmmpoBaHME OOLWIMX W MNPOGeCcCHOHaNbHbIX KOMMETeHUU A No pasgenam U

TemMaM CoepyXaHust yue6HOro Matepuana.

O6uwasn /
npodgeccnoHanbHas
KomMneTeHuma
OK 01. BblbupaTb cnocoo6bl
peLLeHns 3agau

NpoheccMoHabHOM
[eATeNIbHOCTY
NPUMEHNTENLHO K Pas/inyHbIM
KOHTEKCTam

OK 02. Vicnonb3oBaTb
COBpPEMEHHbIe cpeacTea
Nnoucka, aHanm3a n
NHTEpNpeTaunmn

VHopmaLuu, 7
NH(OPMaLNOHHbIE
TEXHONOrMN ANS1 BbIMOSHEHMSA
3afau npoeccroHanbHOM

DEeATENbHOCTH

Pasnen / Tema

BeneHwve
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

Pazgen 1, Tema 1.2, Tema
13

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

Pasgen 4, Tema 4.2

Pasgen 5, Tema 5.1
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Tunbl OLEHOYHbIX

MeponpuaATUi

YCTHbIA onpoc

TecTupoBaHue

YCTHbI onpoc

TecTnpoBaHue

YCTHbII onpoc

PU3NYECKNIA AUKTAHT
lNpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas pabota

YCTHbIN onpoc
MpencrasneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc

PU3NYECKUIA ANKTAHT
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

YCTHbIA onpoc

PU3NYECKNIA AUKTAHT

TecTupoBaHue

YCTHbIn onpoc

PU3NYECKNIA ANKTAHT
MpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
KoHTponbHas paboTa

MpeacTaBrieHne  pe3ynbTaToB
nabopaTopHbIX paboT
MNpencTasneHve  pesynbTaToB

nabopaTopHbIX paboT
KoHTponbHas paboTa



OK 03. TlnaHupoBatb U
peasin3oBbiBaTb COOCTBEHHOE

npogeccroHanbHoe "
NMYHOCTHOE passuTue,
npeanpUHUMAaTeNbCKYHO

[edaTenbHOCTb B
npogeccuoHanbHOn  cdiepe,
MCMOMb30BaTb  3HAHWA MO

NnpaBoBoM U (hMHAHCOBOWA
rpamoTHOCTU B Pas/INYHbIX
YKM3HEHHbIX CUTYaLUsAX

OK 04. AdekTnBHO
B3aMMOAECTBOBATb n
pabotaTtb B KO/NEKTVMBE U
KOMaHze

OK 05.
YCTHYIO U

OcyLecTBNATb
MUCbMEHHYHO
KOMMYHMKaLMo Ha
rocyfapCTBeHHOM A3blKe
Poccuitickoin  defiepaumm €
yuyeToMm 0CO6eHHOCTel
COUManbHOro M KynbTypHOro
KOHTeKcTa

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

Pasgen 3, Tema 3.2

[MoBTOpPeHWe Kypca (U3NKu
OCHOBHOW LLKO/bI
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

Pa3gen 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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KoHTponbHas paboTta
MpefcTaBneHne  pesynbTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTa

YCTHbIn onpoc
lNpeacTaBneHne  pesynbLTaToOB
nabopaTtopHbIX paboT
KoHTposibHas paboTta

BXxofiHOli KOHTPO/b

YCTHbIN onpoc

PU3NYECKNIA ANKTAHT
TecTupoBaHue

YCTHbIA onpoc

PU3NYECKUIA ANKTAHT
lNpencTaBneHue  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTupoBaHue
lNpenctasneHve  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas pabota
KoHTposbHas paboTta
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc
MpencrasneHne  pesynbTaToB
nabopaTtopHbIX paboT
KoHTposnbHas paboTa

YCTHbI onpoc

PU3NYECKNIA ANKTAHT
MpenctasneHne  pesynbTaToB
nabopartopHbIX paboT

YCTHbI onpoc

Pur3NYECKNA AUKTAHT

YCTHbIN onpoc

PU3NYECKNIA ANKTAHT
KoHTponbHasi paboTa
lNpencTaBneHve  pesynbTaToB
nabopaTopHbIX paboT

YCTHBII onpoc

PU3NYECKNIA AUKTAHT



OK 07.  CopelicTBoBaTb
COXPaHEHVIO  OKpPY>KaroLLei
cpefpl, pecypcocbepexeHunto,
MPUMEHSATb 3HaHWA 06
N3MEHeHU Knmmara,
NPUHLUMMbI 6epexxnnBoro
Npoun3BOACTBa,  3NMPEKTUBHO

[eiCTBOBaTb B Upe3BblyaliHbIX
CUTyaumax

MK 1.1 OcyLuecTBNATbL
NOAroToBKY K
CNO/b30BaHUIO

WHCTPYMeHTa, 060pyaoBaHus
1 NprcnocobneHni

MK 15. Yutatb
3NeKTPUYecKune CXEMbI
NMOLK/KOYEHUA  KOHTPOJILHO-

N3MEPUTENbHLIX NPUGOPOB W
CMCTEM aBTOMATUKM

Pasgen 4, Tema 4.1,
4.2

Pasgen 5, Tema 5.1,
5.2, Tema 5.3

Pasgen 6, Tema 6.1,
6.2

Pasgen 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

KoHTponbHas paboTta

MpencTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta

YCTHbIn onpoc

®PU3NYECKNIA ANKTAHT
MpeacTaBneHne  pesy/bTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTa

YCTHbIli onpoc

PU3NYECKNIA ANKTAHT
KoHTponbHas paboTa

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbI onpoc

PU3NYECKNIA AUKTAHT
KoHTponbHas pabota

YCTHbIA onpoc

PU3NYECKUIA ANKTAHT
KoHTposnbHas paboTa
TecTupoBaHue

YCTHbI onpoc
MpefcraBneHne  pesy/bTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta

YCTHbII onpoc

KoHTponbHas pabota
MpencrasneHne  pesynbTaToB
NpaKTUYecKnx paboT

YCTHBI onpoc
MNpenctasneHve pesynbLTaToB
nabopaTtopHbIX paboT

YCTHbIA onpoc
MpencraBneHne  pesynbTaToB
nabopaTtopHbIX paboT

YCTHbIN onpoc
MNpencTaBneHue  pesynbTaToB
nabopaTopHbIX paboT

YCTHbI onpoc
lNpenctasneHve  pesynbTaToB
nabopaTopHbIX paboT
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