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1. OBLUAA XAPAKTEPUCTUKA PABOYEN MPOMrPAMMbI
YYEBHOI O NMPEAMETA

1.1. MecTo y4ebHOro npegmMeTa B CTPYKTYpPE OCHOBHOM NPOecCMOoHasIbHOM
obpasoBarte/ibHOI NporpaMmbl

YuebHbli  npeaMeT  «®Pu3nKa»  ABNAeTCs  06sA3aTeNIbHOM  YaCTbio
06LLe06pa3oBaTe/ibHOM NOAroTOBKM OCHOBHOW MPOeCCUOHa/IbHON 06pa3oBaTe/lbHOW
nporpammbl - NPorpammbl NMOArOTOBKM KBASIM(ULMPOBAHHbLIX Paboyumx v CAy>Kalimx
no npogeccun 09.01.04 Hanagumk annapatHbIX W MPOrpaMMHbIX  CPeACTB
NH(POKOMMYHUKALNOHHbLIX CUCTEM.

1.2. Llenn v nnaHnpyemble pe3ynbTaTbl 0OCBOEHUS y4ebHOro npeamerta

1.2.1 Llenn ocBoeHUA y4ebHOro npeameTta

CofepxaHne nporpammbl yyebHOro npegmeta «®Pusmka» HanpasfeHO Ha
AOCTVXKEHWNE pe3ynbTaToB ero U3y4yeHUss B COOTBETCTBMM C TpebosaHuamu DSrocC
COO c yyeTom npoeccrmoHanbHol HanpasneHHocTn ®IrOC CIO.

OCHOBHbIMW LeNIAMN N3yYeHNs y4yebHoro npeamerta «Pusmkax» ABIsHTCA:

- (bopmmpoBaHMe Yy 0OYyYarOLUMXCH YBEPEHHOCTUM B LEHHOCTM 06pas3oBaHus,
3HAYMMOCTM  (PM3NYECKUX 3HAHWWA [/ COBPEMEHHOr0  KBa/IM(PULMPOBAHHOIO
creyuanmncTa Npu oCyLLEeCTB/EHNN ero NPogecCMoHaIbHON AeATeNbHOCTH;

- (hopMMpoBaHNe ecTeCTBEHHOHAY4YHOW rPaMOTHOCTM;

- OBnafieHne cneumgmnyeckon CUCTEMO (hM3MYECKNX MOHATUNA,
TEPMUHONOIMEN N CUMBOJIVKOA;

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

- OBflafieHVe OCHOBHbIMM  METOAaMW  HAay4yHOro Mo3HaHWA  MpUpPOAbI,
NCMoNb3yeMbIMN B (M3MKe (HabnogeHWe, OnNucaHWe, W3MEPEHWE, BbIABUXKEHNE
rmnoTes, NPOBeAeHNE IKCNEPUMEHTA);

- OBflafieHMe yMeHUAMW 06pabaTtbiBaTb [aHHblE 3KCMEPUMEHTA, OOBACHATb
MoflyyeHHble pesysnbTaTbl, YCTaHaBAMBaTb 3aBUCUMMOCTU  MeXay (PU3NYecKnmm
Be/IMYMHAMW B HAO/KO4aeMOM SIBNIEHUU, [ieNlaTb BbIBOAbI;

- (hopMMpoBaHMe YMeHWs pellatb (QU3NYECKMe 3adayn pasHbiX YPOBHEMN
C/IOXKHOCTH;

- pasBUTME MO3HaBaTe/lbHbIX WHTEPECOB, WHTE/IEKTYa/IbHbIX W TBOPYECKMX
cnocobHoCTeM B MpoLecce MPUOBPETEHNS 3HAHWA C MCMOMNb30BAHMEM Pa3INYHbIX
MCTOYHNKOB WH(OPMaUMM M COBPEMEHHbLIX MHHOPMALMOHHBIX TEXHOOTNIA; YMEHWIA
(hopmynmMpoBatb X 0OOCHOBbIBaTb COOCTBEHHYHO MO3MLUMIO MO OTHOLUEHUIO K
(hn3nyeckor MHopmaLmn, Nosyvyaemoi 13 pasHbIX UCTOYHUKOB;

- BOCMUTaHWe YyBCTBa rOPAOCTM 3a POCCUNCKYIO (IU3NYECKYHO HayKY.
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1.2.2 NnaHnpyemble pe3y/ibTaTbl OCBOEHUS YUYeOHOro npeameTa
Oco60e 3HayeHMe y4ebHbIin NpeagMeT UMEET Npu (OPMMUPOBaAHUM U Pa3BUTUN OBLLIMX U NPOMECCUOHANbHLIX KOMMETEHLMN,
a TaKke COOTBETCTBYIOLLMX UM pe3ynibTataM 00yyeHus cornacHo roC COO.

MnaHupyemble pe3ynbTaTbl 06yUYeHUS

KomneteHynn (OK, MK)

OK 01. Bblbupatb C€rnocobbl
peLleHns 3afau
NPOgeCCMOHa/IbHOM

[EeATENbHOCTU TMPUMEHUTENBHO K
pa3nyHbIM KOHTEKCTaM

Oobwune
JIP14 - o0co3HaHWe NMYHOro BKMaga B MOCTPOEHUe
YCTONYMBOro GyayLero,
P23 - roTOBHOCTb K Tpyady, OCO3HaHWe LIeHHOCTK
MacTepcTBa, TpyLontobue,
JIP24 - TOTOBHOCTb K aKTUBHON [esATeNIbHOCTU
TEXHOMOMMYECKOM W COLUMaNbHOW  HampaBneHHOCTH,

CMOCOBGHOCTb  MHUUMMPOBATb,  MJIaHUPOBaTb WU
CaMOCTOATE/IbHO BbIMOHATL TaKyH AeATe/IbHOCTb,
np2s5 - WHTEPEC K  pas3/IMyHbIM  cepam

NpogecCUOHaIbHOM AeATeNbHOCTY, YMEHME COBEPLLATb
OCO3HaHHbIA  BblGOp  Oyaylleir  npodeccun  ©
peann30BbIBaTb COOCTBEHHbIE XXM3HEHHbIE NJaHbI,
JIP26 - roTOBHOCTb M CNOCOBGHOCTb K 06pa3oBaHNIo U
caM000pa3oBaHM0 Ha MPOTSXKEHUN BCEMN XXMU3HM,

JIP34 - oco3HaHWe LEHHOCTU Hay4HOWN AeATeNbHOCTH,

rOTOBHOCTb OCYLLIeCTBNATb MPOEKTHYIO n
nccnefoBaTeNlbCKY0 AeATeNbHOCTb UHAMBUAYAILHO U
B rpynne,

MP1 -  camocToAaTe/lbHO  (hopMynMpoBatb 1"
aKTyanu3upoBatb  Npobnemy, paccmaTpuBaTtb  ee
BCECTOPOHHE,

MP2 - ycTaHaBnMBaTb CYLLECTBEHHbIN MPU3HAK WK
OCHOBaHWA [ONA  CpaBHEHWs, Knaccugukaumm

OucunmnnnHapHble

MP61 cghopMMpOBaHHOCTb MpPeACTaBNEHUIA O
ponn U MecTe (M3MKM U aCTPOHOMUM B COBPEMEHHOW
Hay4HOW KapTMHE MUpa, O CMCTeMOoOob6pasyroLLein ponu
(M3VKN B PaA3BUTUWN ECTECTBEHHbIX HAyK, TEXHWUKN W
COBPEMEHHbIX TEXHOMOrW, O BKNafge POCCUMCKUX W
3apyOeXXHbIX YYeHbIX-(PU3NKOB B pPa3BUTUE HayKW;
NMOHMMaHMe (YM3NYECKOM CYLLHOCTU  HabntohaemMbixX
ABMEHUA  MUKPOMMPE, MakpomMupa W  Merammpa,;
MOHUMaHVWe PONN  acTPOHOMWUM B MPaKTUYECKOM
[eATeNIbHOCTM  YenoBeka W Aa/lbHENLEM  Hay4HO-
TEXHNYECKOM pasBMTUN, ponu (hU3nKM B
(hopMupoBaHUM  Kpyrosopa U (PYHKUWOH&IbHOWA
rpamoOTHOCTU YesloBeka NS pPeLleHnst MpPaKTUYecKnX

3a/au;

MP62 ChopMUPOBAHHOCTb YMEHMN
pacrnosHaBaTb (pu3nyeckue ABfeHUs (Npoueccbl) WU
OOBACHATL WX HA OCHOBE W3YYEHHbIX 3aKOHOB:

PaBHOMEPHOE W PaBHOYCKOPEHHOe MNPSIMOMINHEHOe
[BWXEHWe, CBOGOAHOE MafeHne Ten, [ABVDKEHWE Mo

OKPY)KHOCTW,  WHepuus,  B3auMOfeicTsue  Ten,
KonebaTesibHOe  [BW)KEHMe,  pPe30HaHC,  BOJIHOBOE
[BVXeHWe;  Anddys3ns, OpPOYHOBCKOE  [BUXKEHME,
CTPOEHME >KWUAKOCTEM W TBEPAbIX Tef, W3MeHeHue



0606LLeHuA,

MP3 - onpefenate Uenn [eATeNbHOCTH,
napameTpbl N KpUTEPUN UX SOCTUXKEHWS,
MP4 - BbISIBNATL 3aKOHOMEPHOCTU U NMPOTUBOPEYUNsA B
paccMaTpuUBaeMbIX ABNEHUSX,

MP6 - pa3BMBaTb KpeaTMBHOE MblLU/IEHNe Mpu
PeLLeHUN XN3HEHHBIX NPobem,

MP10 - opmupoBaHMe Hay4yHOro TUMa MbILLIEHNS,
BlafeHne HayyHON TepMWHOMOTNENR,  KIHOUEBLIMU
NOHATUAMMU N MeTodamMMu,

MP12 - BbIfBNATb NPUYMHHO-C/NIEACTBEHHbIE CBA3M U
aKTyanm3upoBaTb 33gady, BblABMraTb rUNOTesy ee
peLUeHns, HaxoauTb aprymMeHTbl Ans [oKasaTesbCTsa
CBOVX YTBEPXKAEHWIA, 3a/laBaTb NapaMeTpbl U KpUTEPUM
peLlueHus,

MPW - aHanu3npoBaTtb NMOSlyYeHHble B XO4e peLueHns
3afaun  pesynbTaTbl, KPUTUYECKN OUEHMBATL WX
[AOCTOBEPHOCTb, NPOrHO3MPOBaTh U3MEHEHWE B HOBbIX
YCNOBUSAX,

MP15 - paspabaTbiBaTb N/aH peLleHuss npobnembl C
YYETOM aHa/IM3a MMEKLLMXCA  MaTepuasibHbIX U
HemaTepuaibHbIX PeCypCcosB,

MP16 - oOCyWecTBNATb LeNeHanpaBieHHbIA MOUCK
nepeHoca CpeacTB W CrnocoboB  AeWCTBUA B
MPOECCUOHA/IbHYIO Cpesy,

MP17 - ymeTb NepPeHOCUTb 3HaHUA B NO3HABATENbHYHO
1 NPaKTUYECKYHO 06/1aCTMN XN3HEAeATelbHOCTH,

3a/1aBaTh
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obbema TeNn Mpu HarpeBaHUW (OXNaXAEHWM), TENI0BOE
paBHOBeCWe, WCMapeHue, KOHAeHcauus, nasneHue,
KpucTannmsaums, KuneHue, BAaXXHOCTb BO3AyXa, CBsA3b
cpefHeli KMHETUYECKON 3HEeprum TeMmnoBOrO ABMKEHUS
MO/IEKyNn C abCOMOTHOM TemnepaTypoil, MOBbILLIEHME
[aBNeHMs rasa fnpw ero HarpeBaHUn B 3aKpbITOM COCY/e,
CBA3b  MeXAy napaMeTpamy COCTOSiHMA rasa B
n3onpoLeccax; 3anekTpusauua Ten, B3anUMOLeicTBue
3apsgoB,  HarpeBaHuWe — MNPOBOAHMKA  C  TOKOM,
B3aMMOfeicTBME MarHuToB, 3N1eKTpOMarH1THas
VHAYKUMS, AeACTBME MAarHUTHOMO MONS Ha MPOBOAHUK C
TOKOM W [ABVMXYLMIACA 3apsaf, 3NeKTPOMarHWUTHble
KonebaHus 7 BO/THbI, NPAMO/IMHENHOe
pacrnpocTpaHeHWe CBeTa, OTpaXKeHue, MpPesIoMIEHNe,
MHTepdepeHUns, AuppakumMs W nonspusaums CBeTa,

aucnepcus  cBeTa;  (POTO3NMEKTPUYECKMIA  3ddeKT,
CBETOBOE  [aBfieHNe, BO3HWKHOBEHWE JIMHEAYaToro
CMeKTpa  aTomMa  BOAOPOJa,  €CTeCTBEHHasd U
MCKYCCTBEHHAsA PagnoakTUBHOCT;

MP63 BnasgeHue OCHOoBOMNoONararLWnumMm
(hM3nyecKMmu NOHATMAMU 7 Be/IMYMHAMMU,
XapaKTepusyoLwymm (hnsnyeckue rnpotiecchbl
(cBA3aHHbIMY C MexaHU4YeCcKnm [BVDKEHVEM,

B3&I/IMO,D,€VICTBI/I€M TeN, MexXaHUYeCKUMU KonebaHusamm
n BOJ/THAMU; aTOMHO-MOJIEKYNAPHbIM CTPOEHNEM
BellecTBa, TEnJiIoBbIMW MpoLeccaMmn; INEKTPUHECKNUM W
MarHMTHbIM nonamu, INEKTPUYECKNM TOKOM,



MP39 - camoCToATENIbHO COCTaBNATbL MaH PeLLeHus
npo6fembl €  YY4eTOM  UMEKLNXCA  Pecypcos,
COBCTBEHHbLIX BO3MOXHOCTEN W NMPeAnoYTeHN,

MP42 - penaTb 0CO3HaHHbIN BbIGOP, aprymMeHTMpOBaThb
ero, 6paTb OTBETCTBEHHOCTb 3a PeLLeHMe,

MP46 - BnageTb HaBblKaMW  MO3HaBaTe/lbHOMN
pedieKcn Kak 0CO3HaHMS COoBepLUaeMblX AeNCTBUN U
MbIC/IUTENBbHBIX  MPOLECCOB, WX  pPe3ynbTaTtoB U
OCHOBaHWIA

9NEKTPOMArHNTHbIMU
onNTNYECKNMKN  ABNEHUAMMWU,

CTPOEHVEM aToma
PaaVoaKTUBHOCTLIO); B/afleHNe OCHOBOMOMArarLWMm

aCTPOHOMWUYECKNMU
XapaKTepn3oBaTb

"

MOHATMAMY,
MPOLIECCH,

KonebaHnsMm

n BOJ/IHAMWU;

KBAHTOBbLIMW  SIBNEHUSIMMU,
aTOMHOro sapa,

MO3BO/NAOLLMU
NPouCXoAsliMe  Ha

3Be3ax, B 3BE3[HbIX CUCTEMAxX, B MeXranakTU4ecKoli
cpene; ABWXKEHME HeGEeCHbIX Ten, 3BOMOLMIO 3Be3f W

BceneHHoi;
P64 BnafeHne 3aKOHOMEPHOCTAMMW, 3aKOHaMK
N TeopuamMK (3aKOH BCeMMpHOro taroteHus, I, 11 n 1l

3aKOHbl HbIOTOHA, 3aKOH COXpaHeHus MeXaHNUYeCcKoMn
3dKOH COXpaHEHUA wuMMNynbCa, MNPUHLNAN

JHEPTUN,

CynepnosviyuyM  cun,  NPUHLMN

VHepUMaNbHbIX  CUCTEM
KWHETWUYECKYH) TEOPUH0 CTPOEHMS| BeLLecTBa, ras3oBble
TEPMOJMHAMUKA;  3aKOH
COXPaHEHWs1 3MEKTPUUYECKOro 3apsfa, 3akoH KynoHa,
3akoH Oma Ans yyacTka Lienu, 3akoH Oma Ans NonHoi

3aKOHbl,

3NIEKTPUYECKOI Lenun, 3akoH [pkoyns - JleHua, 3aKoH
3/1eKTPOMarHATHOM

nepBblil  3aKOH

OTCYeTa,

VHAYKUWK,  3aKOH

PaBHOMPABHOCTK

MOJIEKYNSPHO-

COXpPaHeEHUA

JHEPTNN, 3aKOH I'IpﬂMOI'II/IHGVIHOI'O pacnpocTpaHeHNA
CBETa, 3aKOH OTpaXKEHUA CBETa, 3aKOH TMPENOMNEHNA
CBETa; 3aKOH COXpPaHEHWA 3Hepruun, 3akKOH COXpPaHEeHUA
nMnNyJsbcCa, 3aKOH COXPaHEHWA 3/IEKTPUYHECKOIro 3apAaa,
3aKOH COXpaHeHMsA MaccoBOro 4ucna, nocrtynarbl bopa,

3aKOH

paanoaKTUBHOIO

pacnaaa);

yBepeHHoe



MCNOMb30BaHWE 3aKOHOB W 3aKOHOMEPHOCTeW npw
aHanmse PU3NYeCKNX ABEHNIA 1 NPOLLECCOB;

[MP65 ymeHVe yunTbIBaTb rpaHULbl MPUMeEHEHNUA
M3YYEHHbIX  (PU3NYECKUX  Mofeneil:  MaTepuasibHas
TOYKa, WHepuManbHas cucTema OTCYeTa, WAeasbHbIiA
ras; MOLenu CTPOEHWS rasoB, >XMAKOCTeW W TBepAbIX
Ten, TOYEYHbI 3NEKTPUYECKMIA 3apsif, SAepHas MOAeNb
atomMa, HYK/IOHHad Mofe/flb  aTOMHOro agpa npu
peLeHnn hn3nYecKnx 3agay;

MP67 C(OPMUPOBAHHOCTL YMEHUS  peLuatb
pacyeTHble 3ajayM C SBHO 3afaHHOM (PU3NYECKOM
MOLENbI0,  MCNOMb3yd  (M3NYeCcKMe  3aKOHbl  W”
MPUHLMMbLI; Ha OCHOBE aHanMsa YCNOBMA 334auu
BblOMpaTh (PU3NYECKYI0 MOLESb, BbIAENATb (hU3NYeCcKme
BEMYNHBI U POPMY/ibl, HEOOXOAMMbIE ANS ee pPeLleHuns,
NMpoBOAMTbL  pacyeTbl U  OLEHMBATb  PeanbHOCTb
MONYYEHHOr0  3HaYeHWUs  (PU3NYECKON  BESINUYUHBI,
pelaTb KayecTBeHHble 3afauyu, BbICTpauBas /I0rnyecku
HENpPOTMBOPEUMBYHO LIEMOYKY PacCy>XAeHWin ¢ onopoii
Ha U3yyeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (hU3NYecKme
ABNEHUS;

MP68 chopMMPOBAHHOCTL YMEHWUA MPUMEHATH
MoflyYeHHble  3HaHWA AN OO6bACHEHWUS  YCNOBWUA
NMPOTeKaHUs (U3NYECKUX ABMIEHWUIA B MNpupode U Ans
MPUHATUA MPaKTUYECKUX PeLUeHUA B MOBCELHEBHOW
XU3Hn  ana  obecriedeHus  6e3onacHOCTM  npu
obpaLleHn ¢ 6bITOBbIMM MPUGOpPaMn N TEXHUYECKUMMU



YCTPOMCTBaMK, COXPaHEHUS 3[40POBbA U COGMKOAEHUA
HOPM  3KOJIOTMYECKOro TMOBEAEHUS B OKPYXXatoLLein
cpefe; NOHMMaHWe  HEOOXOAUMOCTM  MPUMEHeHUs
LOCTUKEHNI (PU3NKN n TeXHONOrnii Anis
paunoHaIbHOro NPMPOAONOAL30BaHNS;

MPyl c¢opMUPOBAHHOCTb MOHUMAaHUA PO
(M3MKNW B 3KOHOMWYECKOW,  TEXHONOrMYecKoMn,
COUManbHOM M 3TUYECKON ciepax  [AeATeNIbHOCTH
yesioBeKa; poaM M Mecta (PU3MKM B COBPEMEHHOIA
Hay4yHOM KapTMHe MWpa; poaM  acTpoOHOMUWM B
NPaKTUYeCKON [eATeNIbHOCTU YenoBeKa M AasibHenLwem
Hay4HO-TEXHUYECKOM PasBUTUN;

MPy2 cdopMMpoOBaHHOCTb CUCTEMbI 3HaHWIA O
(PM3MYEeCKMX 3aKOHOMEPHOCTAX, 3aKOHax, Teopusx,
AENCTBYIOWMNX Ha YPOBHSAX MUKPOMMPA, Makpomupa w
mMeramupa, MpefcTaBNeHWin 0 BCeobLemM XapakTepe
(hM3NYECKMX 3aKOHOB; MPELCTaB/EHUA O CTPYKType
MOCTPOEHNA  (PU3MYECKOW Teopuu, 4YTO  MO3BOSIUT
0CO3HaTb  pPOfb  (PYHAAMEHTA/IbHbIX  3aKOHOB MU
MPUHUWMOB B *COBPEMEHHbIX MpPeACTaBNeHUAX o
npupoge, MOHATb TpaHuLbl NPUMEHUMOCTU Teopuia,
BO3MOXXHOCTW  UX  MPUMEHeHUss  ANna  onmcaHus
€CTECTBEHHOHAYUHbIX SB/EHWIA N NPOL,ECCOB;

MPy3 copMMPOBAHHOCTb YMEHMSA pasnnyaTb
YCNOBUSA NPUMEHMMOCTN MoZenein (U3NYeckux Ten u
MPOLLECCOB (SBIEHNI): MHepLUMaibHas cMcTemMa 0TCYeTa,
marepuanbHas TOYKa, PaBHOYCKOPEHHOE [BUXKEHUE,



cBO60OAHOE NafeHve, abCcoMoTHO ynpyrasa gedopmarms,
abconoTHO  ynpyroe ¥ abCONMKOTHO  Heynpyroe
CTO/IKHOBEHUWS, MOAenel rasa, XWLKOCTM W TBEPAOro
(KpCTannyeckoro) Tena, MaeasbHOro rasa, TOYEYHbIN
3apsfg, OLHOPOLHOE 3MIEKTPMYECKOe Mosie, O4HOPOLHOE
MarHATHOe  nofe,  rapMoOHWYeckume  KonebaHus,
MaTeMaTUYecKnuii MasTHUK, WAeabHbIA  NPYXUHHBIA
MasTHWK,  rapMOHMYECKMe  BOSIHbl,  WAeasIbHbIN
KonebaTenbHbI KOHTYP, TOHKas NIMH3a; MOAenel aToma,
aTOMHOrO f4pa 1 KBaHTOBOW MOJENN CBETa;

MPy4 cHopmMMPOBAHHOCTL YMEHUA OOBACHATb
OCOGEHHOCTM  MPOTEKaHWUS  (PU3NYECKUX  SABJIEHMWIA:
MexXaHWYeCKoe [BWXXEHWe, TEMN/0BOe ABUXEHWe 4acTuy,
BeLLeCcTBa, TernioBOe  paBHOBecWe,  OPOYHOBCKOE
OBWKEHWe,  Andys3ns,  UCMapeHue,  KWNeHne n
KOHZeHcaums, nnaBneHne 1 KpuUctanmsauus,
Harnpas/ieHHOCTb Tersonepeaayn, 3MeKTpusauum Ten,
9KBUMOTEHUMANIbHOCTU  MOBEPXHOCTM  3apSHXKEHHOTO
NPOBOAHMKA, 3/1EKTPOMar HUTHOM VHAYKLUN,
CaMOVHAYKLMN, 3aBUCUMOCTW COMpPOTUB/IEHUSA
nonynpoBoAHMKOB “p-" 1 "n-TMNoB" OT Temnepartypsl,
pesoHaHCa, MHTep(epeHUMM  BOMH,  AUDpakunn,
aucnepcun,  MOSIHOTO  BHYTPEHHEro  OTPaXKeHus,
(hoTOaPeKT, husnyeckre NPUHLMMbLI CNEeKTPasbHOro
aHasm3a n paboTbl fasepa, "anbga-" 1 "6eta-" pacnagbl
A0ep, raMMa-u3nyyeHve aaep;

MPy5 chopMMPOBaHHOCTb YMEHWUIA MPUMEHSTH



3aKOHbl  K/1IaCCUYECKOW  MeXaHWKW,  MONeKyNspHOW
(M3MKN 1M TEPMOAMHAMUKK,  3NEKTPOAUHAMUKM,
KBaHTOBOW (PM3NKK 415 aHaNM3a U 00bACHEHUS SBMEHWIA
MUKpPOMMpE, MakpoMupa W Meramvpa, pasivyarb
ycnosua  (rpaHuupl, obnacTn) NMPUMEHUMOCTU
(PM3NYECKMX 3aKOHOB, MOHMMAaTb BCEOOLLMIA XapakTep
()yHOAAMEHTa/IbHbIX ~ 3aKOHOB  (3aKOH  COXpaHEeHus
MeXaHW4eCKOW 3Hepruun, 3aKOH COXPaHeHWs MMMY/bCa,
3aKOH  BCEMWPHOrO  TATOTEHWSA, MNepBbIA  3aKOH
TEePMOAVHAMUKN, 3aKOH COXPaHeHUsi 3/1EKTPUYECKOrO
3apsaa, 3aKOH COXpaHeHWs 3HePrumn) 1 orpaHNYeHHOCTb
MCNONb30BaHNA  YaCTHbIX 3aKOHOB; aHa/IM3MPOBaTb

(*)VISVI‘-IeCKVIe npoLuecchl, Mncnosb3ys OCHOBHbIE
NONOXKEeHUA, 3aKOHbI n 3aKOHOMEPHOCTU:
OTHOCUTEJIbHOCTb MEXaHNYECKOT O ABMXEHWUA, CbOpMyI'IbI
KWHEMATUKN paBHOYCKOPEHHOIO ABVXXEHNA,

npeobpasoBaHus  [anunes AN CKOpPOCTM 1
MepemelLieHnsi, TPWU  3aKoHa HblOTOHa,  MPUHLMM
OTHOCUTENbHOCTWM  lanmnes,  3aKOH  BCEMUPHOTO
TAFOTEHWS,  3aKOHbl 'COXPaAHEHWs  UMMy/nbca U
MEXAHWYECKOW 3HEeprun, CBs3b PaboTbl CUMbl  C
M3MEHEHWEM  MEXaHWYECKOM  SHepruu,  ycroBus
paBHOBECWMS ~ TBEPAOro  Tena;, CBA3b  [aBNEHUS
MeanbHOro rasa co CpefHeil KMHETUYECKON 3Heprueit
TENJIOBOrO JBVXKEHUS W KOHLIEHTpaLuveldi ero Monekyn,
CBS3b  TemnepaTypbl  BellecTBA  CO  CpeAHeld
KWHETUYECKO 3HEprueit ero 4actull, CBs3b [aBNeHUs



MAeaslbHOro rasa C KOHLUEeHTpauuen MOnekyn W ero
TemnepaTypon, ypasHeHVWe MeHgaeneesa-KnaneipoHa,
MepBblii  3aKOH TEPMOAUHAMUKM, 3aKOH COXPaHeHUs
3HeprM B TEMOBbIX MpoOLeccax; 3aKOH COXpaHeHUs
3/IEKTPUYECKOTO 3apsa, 3aKOH KynoHa,
NOTEHLNaNbHOCTb 3/1EKTPOCTAaTUYECKOIO nons,
NPUHLMN CYNEePro3nLMmn 3NEKTPUYECKUX MOEN, 3aKOHa
KynoHa; 3akoHbl OMa /19 yyacTka uenu u Ans
3aMKHYTOW 3MeKTpPUYecKor Lenu, 3akoH J[hxoyns-
JleHua, 3aKOH 3N1eKTPOMAarHMTHON WMHAYKLMKW, NpaBuio
INeHuga, noctynarbl cneymanbHoM Teopuu
OTHOCUTENbHOCTN DIHLLUTENHA, ypaBHEHME DHLITENHa
ans hotoathhekTa, NEPBbIA 1 BTOPOI NocTynatbl bopa,
NPUHUMN  HeonpedeneHHOCTU  [eli3eHOepra,  3akoH
COXpaHeHus 3apsfa, MacCcoBOr0 4mcia W 3Heprun B
AAEPHbIX peakumsx, 3aK0H pamnoakTMBHOMO pacnaja,;

MPy7 cthopMMPOBaHHOCTb YMEHWIA UCCNefoBaTb
N aHaNM3MpPoBaThb pa3HOobpasHble PU3NYECKNE SABNEHNSA
N CBOWNCTBA O0OLEKTOB, MPOBOAWUTL CAMOCTOATE/IbHbIE
NCCNefoBaHNA B peasibHbIX U NabopaTopHbIX YCNOBUSAX,
ynTaTb U aHaIM3MPOBaTb XapaKTePUCTUKN MPUOOPOB ©
YCTPOMNCTB, 0OBLACHATL NPUHLUMMbI X PaboThl;

MPy8 cthopMMPOBaHHOCTb NPEACTaBNEHUIA O
MeTofax MOMlyYeHUS  HayUHbIX  aCTPOHOMMUYECKUX
3HaHWIA;  BNafeHWe  YMEHWAMW  CaMOCTOSTENIbHO
(hopmynupoBaTb  Lefb  uccregoBaHua  (MPOeKTa),
BblABUIaTb rmnoTesbl Ha OCHOBe 3HaHuA



OCHOBOMOMAratoWmnX (HU3MYECKUX 3aKOHOMEPHOCTEN |
3aKOHOB, NPoBepATb  MX  9KCMEPUMEHTa/IbHbIMM
CpefACTBaMU; MNaHMPOBaTb W MPOBOAUTL (PU3NYECKME

9KCMEPUMEHTbI,  OMUCbIBaTb U aHa/M3MPoBaThb
MOMYYEHHYD  NpPYM  BLIMOMHEHUN  JKCMEPUMEHTa
MHopMaLuio, onpeaensiTb [0CTOBEPHOCTb

MOJTy4eHHOr 0 pe3y/bTara,;

MPy9 c(hopMMPOBAHHOCTb YMEHMS  peLlaThb
pacyeTHble 3afa4u C IBHO 3alaHHOIN 1 HESIBHO 3aflaHHOM
(hM3MYeCKO MOLENbIO: Ha OCHOBaHWW aHan3a yCcnoBus
BblOMpaTb  (hM3MYecKne  MOJENW, oTBeyvatoLLme
TpeboBaHMAM 334ayn, NPUMEHATbL (OPMYJSibl, 3aKOHbI,
3aKOHOMEPHOCTU W MOCTYNaThbl (PU3NYECKUX TEOPUIA NPU
MCNO/Mb30BaHUN  MaTeMaTUyYeCKUX METOLOB peLleHuns
3afjay, NPOBOAUTL pacyeTbl HA OCHOBaHUMN MMEHLLMXCA
[aHHbIX, aHa/IM3MPOBaTh Pe3y nbTaTbl U KOPPEKTUPOBATb
METOZbl PeLleHns C YYeTOM MOJyUYEHHbIX Pe3y/bTaTos;
pewsaTb KayecTBeHHbIe 3agaun, Tpebytowue
NMPUMEHEHNS 3HAHMIN U3 pa3HbIX Pa3fenoB LUKOJIbHOro
Kypca (h13nKW, a TakKe MHTerpauum 3HaHui 13 gpyrmx
NpeLMeTOB eCTeCTBEHHOHAYUYHOro LMKMa: BbICTPavBaTh
NOTUYECKYHD LENOYKY pPacCy>XAeHWin ¢ Ofopoi Ha
M3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W (U3NYECKMe
AB/IEHUS;

MPyHO ChOpMMNPOBAHHOCTb YMeHWI
aHa/IM3MpoBaTb W OLEHWMBaTb MOCNeACTBUS ObITOBON U
MPON3BOACTBEHHO [eATe/IbHOCTU Ye/oBekKa, CBA3aHHOM



OK 02. icnonb3oBatb
COBpeMeHHble CpeAcTBa MOUCKa,
aHawmsa NHTepnpeTaumm
NHhopmaLmu, 7
NH(OPMALMOHHbIE  TEXHO/OTU
Aons BbIMO/IHEHUA 3ajau
npogeccroHanbHoiA
LleaTeNnbHOCTU

JIP16 - 3cTeTuyecKoe OTHOLLEHME K MUPY, BK/IHOYas

3CTeTUKY  OblTa,  HaAy4yHOr0o M TEXHUYECKOrO
TBOpPYEeCTBa, CMopta, Tpyga W OOLLECTBEHHbIX
OTHOLLEHWIA,

NIP24 - TOTOBHOCTb K aKTUBHOW [esiTeNlbHOCTU

TEXHOMOMMYECKON ¥ CoUManbHON  HanpaBieHHOCTH,

CMOCOOHOCTb  MHUUMMPOBATb,  MNaHUpOBaTb U
CaMOCTOAATE/IbHO BbIMOMHATL TaKyH AesATe/IbHOCTb,
JIP26 - rOTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHnIo U
camMmo06pa3oBaHMIO Ha NPOTSXKEHNM BCEN XKM3HMU,

MP8 - CMNOCOBHOCTb n rOTOBHOCTb K
CaMOCTOATENbHOMY ~ MOWCKY  METOLOB  peLleHus
MpaKTUYeCKMX  3afa4y, MPUMEHEHUIO  Pa3INYHbIX

METO/0B MO3HaHUA,
MP10 - c¢opmMupoBaH/Me Hay4HOro TuMa MbILLIEHNS,
BNafieHWe HayyHoW TEPMWUHONOIMEN,  KIHYeBbIMU
MOHATUAMU 1 MEeTOAaMMU,

MP21 - BnageTb HaBblKaMK MOMY4YeHUst MH(OPMaLMK
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npoueccamu, ¢  MO3NLMIA
npeacTaBneHnii - o

TaKXxXe
HayKu ¥
PasBUTUS

c (hm3nyecKnmu
aKonornyecko  6e3onacHoOCTH;
pauuMoHa/IbHOM  MPUPOLONO/b30BaHUN, &
pa3yMHOM  MCMO/Ib30BAHUN  [OCTVXKEHWIA
TEXHONOr Wi ans AanbHenwero
4e/I0BEYECKOro 00LeCTBa;

MPyl13 cdopmmpoBaHHOCTbL
Oyaylein  npogeccroHanbHOW  LeaTeNbHOCTM
CrneunanbHOCTAM (PU3NKO-TEXHUYECKOTO NPogunns.

P65 ymeHue yunTbIBaTb rpaHnMLbl MPUMEHEHUS
M3YYEHHbIX  (PM3NYECKMX MOfeneil:  MaTepuasibHas
TOYKa, WHepuMasbHas cucTeMa OTCYeTa, WAeasbHbI
ras; MOJENN CTPOEHWA rasoB, >XUAKOCTEN N TBEpPAbIX
Ten, TOYEUHbIN 3NEKTPUUECKMIA 3apad, saepHas Moaenb
atoMa, HYK/OHHasd MoOfeNb aToMHOro sgpa npu
peLleHnmn (M3nNYecKnx 3agad;

MP67 CcOpPMUPOBAHHOCTb YMEHUS  peLuaThb
pacyeTHble 3afaun C SBHO 3afaHHOW (h13NYECKOoN
MOZE/blo,  UCMOMb3ys  (M3NYECKMe  3aKOHbl U
MPUHUWMbI;, Ha OCHOBE aHaiM3a YCMoBUA  3adayu
BbIOMPaTb PU3NYECKYHO MOJESb, BbIAENATb (PU3NYECKME
BE/IMYMHBI U (HOPMY/Ibl, HEOOXOAUMbIE A1 €€ PeLUeHUS,
NpoOBOAUTL  pacyeTbl W OLEHMBATb  PeasibHOCTb
MOMYYEHHOr0  3Ha4YeHWs  (M3NYECKOM  BE/IMUMHBI;
pellaTb KayecTBeHHble 3aayn, BbICTpamBas JIOTMYECKM
HENPOTMBOPEYUMBYIO LEMNOYKY PacCy>XAeHuUin C Onopou
Ha M3Y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTN U PU3NYEeCKme

MoTmBauum K
no



M3 WCTOYHMKOB pPasHbIX TWMOB, CAMOCTOATENbHO
OCYLLECTBNATb MOWCK, aHan3, CUCTeMatm3aumio Wt
WHTepnpeTauuio MH(popMaLun pasinyHbliX BULOB U
(hopM npencTaBeHns,

MP38 - CaMOCTOSATE/IbHO OCYLLIeCTBNATH
Mo3HaBaTe/IbHY0 [eATe/IbHOCTb, BbISBNATL NPO6EMbI,
CTaBUTb W (POPMYNNPOBaTb COOGCTBEHHbIE 33jayn B
06pa3oBaTeNlbHONM  AeATeNIbHOCTM U YKU3HEHHbIX
cuTyaumax
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ABNEHWS;

rMP69 C(hOpMMPOBAHHOCTb COBCTBEHHOW
MO3NLMN NO OTHOLUEHWIO K (I13MYECKON MH(opMaLmK,
MONy4YaemMoOn M3 pasHbIX  MCTOYHWMKOB,  YMEHMI
MCMONb30BaTb LUWUMPOBbIE TEXHOMOTUW A1 MOWUCKa,
CTPYKTYPUPOBaHUS, MHTepnpeTaumm n npeacTaBneHns
yuyebHOM M Hay4yHO-NoMNynspHoOW  MHGOPMaLUK;
pasBUTME YMEHWIN KPUTUYECKOrO aHanusa noayyaemoi
NH(opMaLmu;

MPyl copMUPOBAHHOCTb MOHUMAHUA PO
(M3MKN B 3KOHOMUYECKOW,  TEXHONOrMYECKOW,
couuanbHOM M 3TUYECKOW cepax  AeATeNbHOCTU
4e/ioBEKA; POM U MecTa (PU3NKM B COBPEMEHHOM
Hay4HOW KapTWHe Mupa;, POAM  acTPOHOMWUM B
MPaKTUYECKON AeATeIbHOCTW YeioBeKa W AanbHelLeM
Hay4HO-TEXHUYECKOM PasBuUTUN;

MPy6 chopMMPOBAHHOCTb YMEHWIA MPUMEHSATH
OCHoBOMonarawlime  acTPOHOMMWYECKME  MOHATUS,
TEOPUM W 3aKOHbl [N aHaim3a W 00bACHEeHUA
(hM3MYECKMX MPOLLECCOB MPOUCXOAALMX Ha 3Be3jax, B
3Be3AHbIX CUCTEMAaX, B MeXrafakTUyecKo cpepe;
[OBWKEHMS  HebGecHbIX Ten, 3BOMIOLMM  3Be3L U
BceneHHoW;

MPyll oBnageHve pasINYHbIMK Crnocobamu
paboTbl C MH(OpMaLMein PrUnYecKoro cogepxaHus c
MCMOMb30BaHWEM  COBPEMEHHbIX  MH(OPMaLMOHHbIX
TEXHONOIWIA, pa3BUTNE YMEHMIA KPUTMYECKOrO aHanunsa



OK 03 MnaHupoBatb U
peann3oBbIBaTh Co6CTBEHHOE
npogeccroHanbHoe "
JMYHOCTHOE passuTue,
npeAnpPUHUMATENBCKYHO
[eaTeNlbHOCTb B
NPoeCCMOHaTbHOM cthepe,
MCMNO/b30BaTb 3HaHMA rno
(hpHaHCOBOM  rpamMOTHOCTM B
Pa3INYHbIX YXM3HEHHbIX
CUTyaUmMaX

JIP14 - oco3HaHWe NW4YHOro BKNaja B MOCTPOEHMe
YCTONYMBOro GyAayLLero,
JIP16 - 3CTeTMYecKoe OTHOLUEHME K MUPY, BK/IKOYasA

3CTeTUKy  6blTa,  HayyHOro UM TEXHWUYECKOTO
TBOpYeCTBa, CropTa, TpyZa W  OOLECTBEHHBIX
OTHOLLIEHWIA,

JIP24 - TOTOBHOCTb K aKTMBHON [eATeNIbHOCTH

TEXHOMOrMYECKON 1 COLI,I/IBJ'II:HOVI HanpaB/iEHHOCTH,

CMOCOBHOCTb  MHWUMMPOBATb,  MMIaHWpoBaTb U
CaMOCTOATE/IbHO BbIMNONHATL TaKyto [eATe/lbHOCTb,
np2s - MHTepeC K  pasn4yHbIM  chepam

NpPogecCUOHa/IbHON LeATeNbHOCTU, YMEHNEe COoBepLUaTh
OCO3HaHHbIN  BbIGOp  Oyayweir  npodeccun 1
peann30BbIBaTb COOCTBEHHbBIE XN3HEHHbIE M1aHbl,
JIP26 - roToBHOCTb M CMOCOOGHOCTbL K 06pa30BaHMIO U
CaM0006pa30BaHNI0 Ha MPOTSHKEHNN BCEM XKN3HW,

MP1 -  camocToATe/IbHO  (hopMynMpoBaTb U
aKTyanmsuposatb  npobsiemy, paccMmatpuBaTb  ee
BCECTOPOHHE,

MP3 - onpependatb Uenu fAeATeNlbHOCTW, 3afaBaTtb

napameTpbl U KPUTEPUM X SOCTUXKEHMS,
MP6 - pa3BumBaTb KpeaTVBHOE MbILLIEHME MpU
PeLLEeHNN YKN3HEHHbIX Npobiem,

MP16 - oCyWecTBNATb LeNeHanpaBieHHbIA MOUCK
nepeHoca CpeAcTB M CMOCOG0OB  [JeicTBUA B
npodeccMoHanbHyo cpeay,
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1 OLEHKMN JOCTOBEPHOCTHM MOyHYaeMOr MH(opMaLmm

MP61 ctopmMMPOBaHHOCTb NPEeACTaBNEHUA O
ponn 1 Mecte UMK N acCTPOHOMUU B COBPEMEHHOM
Hay4YHOW KapTWHe Mupa, O CUCTEMOOOGPa3yHoLLEein ponu
(M3MKN B PasBUTUMN ECTECTBEHHbLIX HayK, TEXHUKU W
COBPEMEHHbIX TEXHOMIOTWIA, O BKMage POCCUINCKMX W
3apyOeXHbIX YYEHbIX-(DU3NKOB B pa3BUTUE HAYKW;
MOHWMaHUe  (PU3NYECKOW CYLLHOCTM HabnogaeMbIx
SBMIEHUIA  MUKpPOMMPa, Makpommpa W  Merammpa;
MOHVMMaHWe pPOAN  acTPOHOMUWM B MPaKTUYECKON
[eATeNIbHOCTU  YefioBeKa W JasibHEMLWEM — Hay4yHo-
TEXHNYECKOM pasBuTUN, ponu (h13nKN B
(hopmupoBaHUM  Kpyrosopa M (DYHKUMOHA/IbHOW
rPpamMOTHOCTU YefioBeKa A1 PeLUeHns MnpaKTUYecKux
3ajavy;

P64 BnageHWe 3aKOHOMEPHOCTAMU, 3aKOHaMu
N TeopuAMM (3aKOH BcemupHoOro taroteHus, |, 11 v Il
3aKOHbl HbIOTOHa, 3aKOH COXpaHeHUsi MexaHWYecKou
3Hepruu, 3aKOH COXPaHeHWs WMMynbca, NPUHLUN
cynepnosuuun  cua,  NPUHUUN  PaBHOMPABHOCTU
NHepUManbHbIX ~ CUCTEM  OTCYETA;  MOJIEKY/IAPHO-
KWHETUYECKYIO TEOpPUIO CTPOEHUS BeLLeCTBa, rasoBble
3aKOHbl, NepBbli  3aKOH  TEPMOAUHAMUKK;  3aKOH
COXpaHeHUa 3NEeKTPUYECKOro 3apafa, 3akoH KysoHa,
3aKoH OMa ans yyacTka uenu, 3akoH Oma ansi nosiHoi
3NEKTPUYECKO Lenun, 3akoH [hkoynsd - JleHua, 3akoH
3NEKTPOMarHUTHOM  MHAYKUMKW, 3aKOH  COXPaHEeHMS



OK 04. AhpekTMBHO
B3aMMO/eNncTBoBaTh U paboTaTth B
KONNEKTVBE N KOMaHAe

MP18 - ymeTb WHTerpupoBatb 3HaHWA U3 pPasHbIX
npeaMEeTHbIX 06nacTei,

MP19 - BbigBMraTb HOBble UAEW,
OpUrvHasIbHbIE MNOAXO0A4b! U PeLIeHus,
MP37 - ocyLiecTBnaTb MNO3NTUBHOE CTpPaTernyeckoe
noBefleHNne B pPas3IMYHbIX CUTyaUuusax, NPOABAATb
TBOPYECTBO 1 BOOOPaXKeHWe, ObITb MHULMATUBHbBIM,
MP38 - CaMOCTOATE/IbHO OCYLLECTBNATb
Mo3HaBaTe/IbHY0 4eATeNbHOCTb, BbIABIATL MPO6/EMBI,
CTaBUTb U (HOPMYNMPOBaTb COOGCTBEHHbIE 3afayn B

npegnaratb

06pa3oBaTe/lbHOM  [EATENIbHOCTM U XKU3HEHHbIX
cuTyaumsx,
MP46 - BnageTb  HaBblKaMX  MO3HaBaTe/IbHOW

pehieKC KaK 0CO3HaHMS COBEPLUAEMbIX AeiACTBUI 1

MbIC/ITENIbHLIX ~ MPOLIECCOB, WX  Pe3ynbTatoB W
OCHOBaHWI
JNIP24 - TOTOBHOCTb K aKTUBHOW [AeATeNbHOCTU

TEXHOMOMMYECKON W COUMAbHOM HanpaBneHHOCTH,
CMOCOGHOCTb  MHUUMMPOBATb,  MNaHMpoOBaTb U
CaMOCTOATE/IbHO BbINOMHATL TaKYyH LeATe/IbHOCTb,
JIP26 - roTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHUi0 U
caM000pa3zoBaHNMI0 Ha MPOTSHXKEHWUW BCE XKMU3HMU,

JIP34 - 0co3HaHWe LEHHOCTW Hay4HOI AesTeNbHOCTH,
rOTOBHOCTb OCYLLLeCTBNATb MPOEKTHYO 7
NCCNefoBaTeNbCKy0 AeATeNlbHOCTb MHAMBUAYAbHO U
B rpynne,
MP3 -

onpenendatb uenn [edatenbHoCTW, 3ajaBaTb
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3HEPrMn, 3aKoH NPSAMOMHENHOrO pacnpocTpaHeHus
CBETa, 3aKOH OTPaXKeHWsi CBeTa, 3aKOH MpesioMsieHns
CBeTa; 3aKOH COXpaHeHWs 3HEeprun, 3aKoH COXPaHeHUS
MUMMyNbCa, 3aKOH COXPaHEeHWs 3MeKTPUYECKOro 3apsaja,
3aKOH COXpaHeHWs mMaccoBOro 4wucna, noctynatsl bopa,
3aKOH PaAnoaKkTUBHOIO pacnaga); yBepeHHoe
1CNOMb30BaHNE 3aKOHOB W 3aKOHOMEPHOCTE  Mpu
aHanm3e (U3NYeCKnX SBNEHUIA 1 MPOLLECCOB

MPyl cdopMMpPOBaHHOCTL MNOHMMAHUS POK
(MKMW B IKOHOMWYECKOW,  TEXHOMOrMYECKOWA,
couManbHOM UM 3TUMYecKoM ciepax [esTeNlbHOCTU
4yenoBeka; pPonM U MecTa (M3MKM B COBPEMEHHOIA
Hay4YHO KapTUHe MWpa; POAM  acTpoHOMWUK B
MPaKTUYECKON AeATeIbHOCTU YesioBeKa W fasibHeiLem
Hay4HO-TEXHUYECKOM Pa3BUTUN

MP62 chopMMPOBAHHOCTb YMEHUI
pacnosHaBaTb (Pu3nyeckme sABAeHUA (NPOLECChl) W
OOBACHATL WX Ha OCHOBE M3YYeHHbIX 3aKOHOB:

PaBHOMEPHOE W PaBHOYCKOPEHHOe MpSMONMHENHOe
ABKEHMe, CBOGOAHOE MNafeHWe Ten, [BVXKEHME Mo

OKPY>XXHOCTW,  MHepuus, B3aumopfeincTemne  Ten,
KonebaTeslbHOE  [BMXKEHMWe,  pe30HaHC,  BOJIHOBOE
NBWXEHMEe;  Anddy3nsa,  OPOYHOBCKOE  ABUXKEHWE,
CTPOEHME >KWUAKOCTEN W TBEpAbIX Ten, W3MeHeHue

o6beMa Ten Mpu HarpeBaHun (OXNaKAEHWUM), TEMN0BOe
paBHOBECME, MCMapeHne, KOHAEHcaUMs, MnaBneHue,



napameTpbl U KPUTEPUN NX LOCTUXKEHUS,
MP5 - BHOCUTb KOPPEKTUBbI B [eATe/IbHOCTb,
OLEHMBaTbL  COOTBETCTBME  PE3y/NbTaTOB  LIENAM,
OLleHMBaTb PUCKM NOCNEACTBUIA AeATENbHOCTH,

MP6 - pa3BmBaTb KpeaTMBHOE MbILLIEHNe NpU
PELLEHMW YXKN3HEHHbIX NPo6/iem,

MP12 - BbIABNATb MPUUNHHO-C/IEACTBEHHbLIE CBA3U U
aKTyannsmpoBaTb 33ajady, BblaBuratb runoTesy ee
peLleHuns, HaxoauTb aprymMeHTbl AN [OKas3aTe/bcTBa
CBOMX YTBEPXAEHWUIA, 33/laBaTb NapamMeTpbl Y KpUTEPUU
peLLeHns,

MP28 - BnageTb pas/IM4yHbIMU CNOCO6aMN OBLLEHNS 1
B3aUMO/ENCTBIS,

MP30 - pa3BepHYTO W NIOTMYHO M3n1aratb CBOK TOUKY
3peHus C UCMoNb30BaHMEM A3bIKOBbLIX CPEACTB,

MP31 - noHMMaTb U MCMNONb30BaTh MNpPenMyLLlecTBa
KOMaHAHOW 1 MHAVBUAYaSIbHON paboThl,

MP33 - npuHMMaTb Lien COBMECTHOW [AesTeNbHOCTH,
OpraHv3oBbIBaTb M KOOPAMHMPOBATb [EeACTBMSA MO ee
[NOCTUKEHMIO: COCTaBNATb nnaH [lencTBuiA,
pacrnpegenstb poanm C Y4eTOM MHEHWI YYaCTHWKOB
06CcyxaaTb pe3ynbTaTbl COBMECTHOI paboThbl,

MP36 - KOOpAMHMPOBaTb W BbLIMOMHATL pPaboTy B
YCNOBUAX peasibHoro, BUPTYa/lbHOrO 7
KOMOVHUPOBAHHOIO B3aMMOfencTBUS,

MP55 - npuHUMaTb MOTUBbLI WU aPryMEHTbl APYrux
NtoJel Npy aHan3e pe3ynbTaToB AeATeIbHOCTH,
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KpUCTa/IM3auns, KUMeHue, BNaXXHOCTb BO3A4yXa, CBA3b
CpefHeNn KMHETUYECKON 3HEPrMn TEMsioBOro [ABMXKEHWS
MO/IEKyn1 C abCo/MOTHOM TemnepaTypoil, MoBbILIEHWE
[iaBNeHNA rasa npv ero HarpeBaHnn B 3aKpbITOM COCY[e,
CBA3b MeXAy napameTpamMu COCTOSHMS rasa B
n3onpoueccax; anekTpusauus Ten, B3aMMOLencTsue
3apsfoB,  HarpeBaHue  NPOBOAHMKA € TOKOM,
B3aVMOJelicTBME MarHuTOB, 3/1eKTpoOMarH1THas
VHAYKUMS, AeACTBME MAarHUTHOIO NONS Ha NPOBOAHMK C
TOKOM W [BWXKYLWIACA 3apsfd, 3MeKTpOMarHuUTHble
KonebaHus 7 BOJHb!, NPAMOJIMHENHOe
pacnpocTpaHeHNe CBeTa, OTPaXKeHWe, MpPeNoM/IEHNe,
NHTEpEepeHLMa, audpakuna U nongpmusaumns CBeTa,

aucriepcnsi  cBeTa;  (POTO3NEKTPUYECKMIA  3eEKT,
CBETOBOE  [JaBfieHWe, BO3HWKHOBEHWE JIMHENYaToro
CrekTpa  aToma  BOAOPOfa,  eCTeCTBEHHasd WU

NCKYCCTBEHHasA PafMi0aKTUBHOCTb;

MP64 BnageHne 3aKOHOMEPHOCTAMM, 3aKOHaMN U
TeopusamMU (3aKOH BCeMUpHOro TaroteHus, I, 11 n 1l
3aKOHbl HbIOTOHa, 3aKOH COXpPaHeHUsi MeXaHWYeCKOM
3Heprun, 3aKoH COXpaHeHWUs WUMNynbca, NPUHLMN
cynepnosvumMmM  cun,  MNPUHLMN  paBHOMPaBHOCTU
WHepuManbHbIX  CUCTEM  OTCYeTa,  MOJEKYNAPHO-
KWHETNYECKYIO TEOpUI0 CTPOEHMA BeLLecTBa, rasoBble
3aKOHbl, MEPBbIA 3aKOH TEpMOAMHAMWUKM;  3aKOH
COXPaHEeHNA 3NEKTPUYECKOro 3apsafa, 3akoH KynoHa,
3akoH OMa 4015 yyacTka uenu, 3akoH Oma 419 nosHoi



MP56 - npusHaBaTb CBOE NPaBO W MpPaBO APYrMX 3MeKTPUYECKOW Lenwn, 3akoH [pkoyns - JleHua, 3akoH

NoAel Ha oLINGKN,

MP57 - pa3BuMBaTb CMOCOOGHOCTb MOHWMATb MUP C

Mo3ULWK PYroro YenoBeka
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3NIEKTPOMArHUTHOM  MHAYKLUMKW, 3aKOH COXpaHeHus
3HEPrun, 3aKoH MPAMOJSIMHENHOro pacnpoCcTpaHeHUs
CBETa, 3aKOH OTPAKEHWs CBeTa, 3aKOH MNpPenoMaeHus
CBETa; 3aKOH COXPAHEHUs 3Hepruun, 3aKOH COXpaHeHus
MMNYNbCa, 3aKOH COXPaHeHWs 3MeKTPUYECKOro 3apaaa,
3aKOH COXpaHeHWsi MaccoBOro uucna, noctynatbl bopa,
3aKOH pafn0aKTUBHOIO pacnaga);  YBepeHHoe
MCMONb30BaHME 3aKOHOB W 3aKOHOMEpPHOCTER mnpwu
aHanmse (U3NYeCKMX SBIEHWIA 1 NPOLLECCOB;

MP66  BnageHWe  OCHOBHbIMW  METOAAMM
HayYHOro MO3HaHMS, WUCMONb3YEMbIMA B  (DU3MKE:
MPOBOAMTL  MPAMbIE U KOCBEHHble  W3MEpPeHWUs
(PU3NYECKNX BEMIMYMH, BblIOMPas ONTUMa/IbHbIA CNOCO6
N3MepPEHNs N WUCNOMb3yA W3BECTHble MeTOAbl OLEHKMU
MOrpeLHOCTe M3MepPeHWin, NPOBOAUTL UCCNef0BaHUe
3aBMCUMOCTEN (PU3NYECKNX BENIMYMH C UCMO/b30BAHUEM
NPSAMbIX ~ M3MEPEHWI,  OOBACHATb  MONYYEHHble
pe3ynbTaTbl, UCMONb3YSA (DMU3NYECKME TEOPUN, 3aKOHbI 1
MOHATMA," U [enaTb BbIBOAbI;, CO6MOA4ATH NpaBuia
6e3onacHOro Tpyga nNpu NpoBeAeHWU UCCNefoBaHUN B
pamkax  y4ebHOro  3KCnepumeHtTa U y4yebHO-
MCCnenoBaTeNibCKoM AeATeNIbHOCTU C WCNO/b30BaHNEM
LUMDPOBbIX N3MEPUTENbHbIX YCTPOWCTB 7
nabopatopHoro 06opyaoBaHus;  CHOPMUPOBAHHOCTb
NPeAcTaBNeHMn 0  MeTodax MOMYYeHUS  Hay4HbIX
aCTPOHOMMYECKUNX 3HAHWIA;
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MP610 oBnageHne yMeHWsMM paboTaTb B
rpynne C BbINONHEHNEM Pa3/INYHbLIX  COLMaNbHbIX
ponei, nnaHWpoBaTb paboTy rpynnbl, payMoHabHO
pacnpefenatb  AeaTeflbHOCTb B HECTaHAAPTHbIX
CUTyauusX, afeKBaTHO OLIEHMBATb BK/aL KaX4oro u3
YYaCTHUKOB rpynnbl B pelleHne paccmaTpriBaeMon
npo6semsbl;

MPy9 copmMmMpoBaHHOCTb YMeHUA  pellaTb
pacyeTHble 3aa4u C SIBHO 3afjaHHOI 1 HESIBHO 3aJaHHOiA
(h13mMyecKoii MoLenbio: Ha OCHOBaHUM aHan3a ycnoBus
BblOVpaTb  (DM3MYECKMe  MOenu, oTBevaroLLue
TpeboBaHWAM 3afayn, NPUMEHSATb (OPMY/bl, 3aKOHbI,
3aKOHOMEPHOCTM U NOCTYNaTbl PU3NYECKUX TEOPUIA NpK
NCMOMb30BaHUM MaTeMaTUYeCKMX METOLOB peLleHus
3a/ia4y, MPOBOAUTL PacyeTbl Ha OCHOBaHUW MMEIOLLMXCA
[aHHbIX, aHaNIM3MpPOBaTb Pe3y/bTaTbl U KOPPEKTMPOBATb
MEeTO/bl PELUEHNA C YYETOM MOMYYEHHbIX Pe3ynbTaTos;
peLlatb KauyeCTBEHHbIE 3agauun, TpebytoLine
MPUMEHEHUA 3HAHWIN M3 PasHbIX Pas3fenoB LUKObHOIo
Kypca (h13nKK, a TakKe UHTerpaumm 3HaHui us gpyrux
npeLMeTOB eCTeCTBEHHOHAYYHOro LMK/a: BblCTPaMBaTb
NOTUYECKYIKD LIENOYKY PacCyXfeHuWin ¢ Oonopor Ha
M3yYeHHble 3aKOHbl, 3aKOHOMEpPHOCTU W (U3NYeCcKue
ABNEHUS;

MPyl2 oBnafeHve oOpraHU3aUMOHHLIMU U
rMo3HaBaTeflbHbIMW  YMEHUAMW  CAMOCTOSTE/IbHOro
MpMo6peTEHNS HOBbLIX 3HAHWI B NPOLEcCe BbINONHEHUS



OK 05. OcyLLeCTBNATL YCTHYIO U
MUCbMEHHYHO KOMMYHMKALUMIO Ha

rocyapCTBEHHOM s3bIKe
Poccuiickon degepaynm c
YUYETOM 0CO6EHHOCTEN
COLMAILHOTO U KyNbTYPHOrO
KOHTEKCTa

JIP8 - chopMMPOBAHHOCTb POCCUINCKON TFpakaaHCKOWA
WOEHTUYHOCTK, MaTPUOTU3Ma, YBAKEHWUA K CBOEMY
Hapody, 4yBCTBa OTBETCTBEHHOCTM nepes PoguHom,
ropaocTv 3a CBOM Kpail, CBOWO POAMHY, CBOW S3blK W
KynbTypy, npotusioe 7 HacTosLLee
MHOrOHaLoHaIbHOro Hapoga Poccun,

P33 - COBEPLUEHCTBOBaHME  SI3bIKOBOW W
ymTaTeIbCKoM Ky/bTypbl Kak cpeacTea
B3aMMO/EVCTBUSA MEXAY NHOAbMMU U MNO3HAHUA MUPa,
MP28 - BnageTb pasnyHbIMK crocobamu obLieHUs n
B3aUMO/IENCTBIS,

MP30 - pa3BepHYTO U NIOTMYHO M3f1araTb CBOK TOUKY
3PeHUs C UCMOJb30BaHNEM A3bIKOBbIX CPELCTB
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MPOEKTHbIX W y4eBGHO-UCCNeAoBaTeNbCKMX  PaboT,
yMeHMsMM  paboTaTb B rpynne C  BbINOJHEHWEM
Pa3NINYHbLIX COLMANbHbIX Poneid, NnaHMpoBaTh pPaboTy
rpynnbl, pauyoHanbHO pacnpefensTh AeSTENbHOCTb B
HECTaHAAPTHbIX CUTYyaLMsX, afleKBaTHO OLEHMBATh

BKMa, KaX4Oro W3 Y4aCTHWKOB Tpynrnbl B peLleHue
paccMaTpvBaemoi Npo6iemsl;

MP63 BnasfeHue OCHOBOMOMAralLWmnmMm
(hm3nyecknmu MOHATUAMU 7 Be/INYMHAMMU,
XapakTepusyowmumm (hnsnyeckme npoueccsl
(cBSA3aHHbIMY c MexaHU4YecKum ABVKEHMNEM,

B3aVIMOLENCTBMEM Tes, MeXaHUYecKUMu KonebaHusMu
W BONMHaMKW;  aTOMHO-MOMEKYNIAPHbIM  CTPOEHUEM
BeLLecTBa, Ten/I0BbIMU MPOLEeccaMu; 3N1eKTPUYECKUM U
MarHUTHbIM nonsmu, 3NEKTPUYECKUM TOKOM,
3N1EKTPOMAarHUTHbIMKU  KO/iebaHnsaMM 1 BOJIHaMU,
ONTUYECKUMU  ABNIEHUAMM; KBAHTOBbLIMU  SB/IEHUSAMMA,
CTPOEHVEM aTtoma 7 aTOMHOro a4pa,
PaaMoaKTUBHOCTbIO); BfafeHne OCHOBOMOMAraroLMMm
aCTPOHOMMWYECKUMWN  MOHATUAMU,  MO3BONAIOLLMMM
XapaKTepm3oBaTb  MPOLECChbl,  MPOMCXOAALLME  Ha
3Be3fax, B 3BE3[HbIX CUCTEMAaX, B MeXraJakTuyecKoM
cpefe; ABWKeHMe HebeCHbIX Tes, 3BOMOUUI0 3Be3f
BceneHHon;

MP67 CcOPMUPOBAHHOCTb YMEHUS  peLlaTb
pacyeTHble 3afladn C $ABHO 3aJaHHOW (hM3NYECKOW
MOZENblo,  MUCNOMb3ys  (PU3NYECKMe  3aKOHbl W
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MPUHLMMbI; Ha OCHOBE aHa/M3a YC/IoBUA  3afauu
BbIOMpaTb (PM3NYECKYHO MOAE/b, BbIAENATh (PU3NYECKMe
BEJIMYMHbI U (hOPMY/ibl, HEOBXOANMbIE /15 €€ peLleHus,
MPOBOAMTL  pacyeTbl U OLEHMBATb  PeasibHOCTb
MONYYEHHOr0  3HayeHUs  (PU3NYECKON  BENUYUHDI;
pellaTb KayeCTBEHHbIe 33ayn, BbICTPanBas NOrMYeCcKu
HENPOTMBOPEUMBYIO LIEMOYKY PacCyXeHWii C Onopoi
Ha M3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (PU3NYeCKue
ABNEHNS;

MP610 oBnageHWe YyMmeHWsaMKU paboTaTb B
rpynne C BbIMO/MHEHWEM Pa3/IMyHbIX COLMANbHbIX
ponei, nnaHMpoBaTb paboTy rpynnbl, paunoHaIbHO
pacnpefenatb  JeATeNbHOCTb B HEeCTaHZapTHbIX
CUTyauusx, afeKBaTHO OLEHMBATb BKNa4 KaXAoro u3
YYaCTHMKOB TpyMnnbl B pPeLleHne paccMaTpuBaemon
npo6nembl;

MPy4 cgopmMMpOBaHHOCTb YMEHUS O0OBACHATb
O0COOEHHOCTM  MpPOTEeKaHUs  (OU3NYECKUX  ABJIEHWIA:
MeXaHNYecKoe [BWXeHWe, TEeMnoBoe ABMXKEHMEe YacTul,
BELLecTBa,  Ter/jioBOe  paBHOBecWe,  OGPOYHOBCKOe
ABWKeHWe,  Anddy3nsd, UCMapeHue,  KUMeHue U
KOHZeHcauus, nnasneHne 1 Kpuctanamsauus,
HanpaBNeHHOCTbL Tenjonepefayn, 3NeKTpusaunum Ten,
9KBMNOTEHLMA/IbHOCTU  MOBEPXHOCTU  3apSXKEHHOTO
NMPOBOAHNKA, 3N1EKTPOMarHUTHOW NHAYKLUN,
CaMOUHAYKLNN, 3aBMCUMOCTH COMpOTUB/IEHNUSA
nonynpoBOAHUKOB "p-" 1 "n-TMMNOB" OT TemnepaTypbl,



OK 07. CopeiicTBOBaTb
COXpaHeHNto OKpYXKatoLLel
cpegpl, pecypcochepexeHuio,
NMPUMEHATb 3HaHMA 06 M3MEHEHUN
KnMMmara, NPUHLMNGI
6epexxImBoro NMPON3BOACTBA,
3PeKTMBHO  AelCTBOBaTb B

ype3BblYaiiHbIX CUTYaLMAX

JIP8 - chopMmMpoBaHHOCTb POCCUMIACKOW FpaXkaaHCKOW
WOEHTUYHOCTK, NaTPUOTU3Ma, YBAKEHUS K CBOEMY
Hapogdy, 4YyBCTBa OTBETCTBEHHOCTW nepesd PoauHoi,
ropaocTu 3a CBOW Kpail, CBOWO PoauHy, CBOW S3blK U
Ky/bTypy, npoLusioe 7 HacTosLLee
MHOrOHaLOHaIbHOro Hapoa Poccun,

JIP16 - 3CTeTMYecKoe OTHOLUeHWe K MUpy, BK/o4asa

3CTeTUKy  OblTa,  Hay4yHOro U TEXHUYECKOro
TBOPYECTBa, CMopTa, Tpyda W OOLLEeCTBEHHbIX
OTHOLLIEHWIA,

JIP30 - yMeHure NpOrHo3npoBaTb HebnaronpuAaTHbIE
9KONOTrMYecKkne  MOCMeACTBUS  NPeAnpUHUMaeMbIX

AENCTBUIA, NpeaoTBpaLLaTh KX,

MP3 - onpepenatb Uenn [eATeNlbHOCTMU,
napameTpbl U KPUTEPUUN UX JOCTUXKEHWS,
MP6 - pasBuMBaTb KpeaTVMBHOE MbILL/IEHKE
PeLLEeHUN XN3HEHHBIX Npo6siem,

MPW - aHann3vpoBaTb Mony4YeHHble B XO4e peLleHns
3afauM  pe3ynbTaTbl, KPWUTUYECKN OLEHMBATL WX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHWE B HOBbIX
yCNoBUSX,

MP17 - ymeTb nepeHOCUTb 3HaHUA B MO3HaBaTe/lbHYHO

3aflaBaTb

npu
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pe30HaHCa,  WHTepepeHUUW  BOMH,  Audpakuuu,
aucnepcun,  MOSIHOTO  BHYTPEHHEro  OTpaXKeHwus,
(hOTOI(PDEKT, (DM3NYECKME MPUHLUMBI CMEKTPaASIbHOI0
aHasim3a v paboTbl nasepa, "anbha-" n "6eta-" pacnajgpl
A0ep, ramMma-usnyyeHve agep;

MP61 cthopmMMpPOBaHHOCTb MpPeACTaBNEHUIA O
ponn U MecTe (PU3NKM M acTPOHOMWUM B COBPEMEHHOW
Hay4HOW KapTWHe Mupa, O CUCTEMOOOpPa3yHoLLE POu
(M3NKM B PasBUTMN ECTECTBEHHbLIX HayK, TEXHWUKN W
COBPEMEHHBIX TEXHO/OIMIA, O BKNaje POCCUMIACKUX W
3apyOeXXHbIX YYeHbIX-()M3NKOB B pPasBUTUE HAYKW;
MOHMMaHMe (PM3NYECKOM CYLLHOCTM Habnogaembix
SBMIEHWA  MUKPOMMPA, Makpomupa W  Meramupa;
MOHUMaHWEe pPoMM  acTPOHOMUM B MPaKTUYECKOM
[eATeNbHOCTU  YenioBeKa W JasibHelLeM  Hay4Ho-
TEXHNYECKOM pasBuTUN, ponu (hU3nKM B
(hopMupoBaHMM  Kpyrosopa U (hYHKLMOHaIbHOM
rPamMOTHOCTW YeNiOBEKa [/1F PeLleHns MpaKTUYeCKmx
3afau;

P64 BnaseHVe 3aKOHOMEPHOCTAMM, 3aKOHaMU U
TeopusaMKN (3aKOH BcemupHoro TaroteHus, I, 11 wn 111
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHWUs MexaHU4YecKou
9HEprMM, 3aKOH COXPaHeHUs WMMY/bCa, MPUHLAN
cynepnosvuuyv  Cua,  MPUHUMN  paBHONPaBHOCTYU
MHEepUMaibHbIX ~ CUCTEM  OTCYETa;  MOJEKY/IAPHO-
KMHETUYECKYHO TeOpuIo CTPOeHMsi BeLLeCcTBa, ra3oBble
3aKOHbl, MNepBbld  3aKOH  TepMOAMHAMWKK;  3aKOH



W NPaKTUYeCKyo 06/1aCTy XXM3HeLeATeIlbHOCTH,
MP18 - ymeTb WHTerpupoBsatb 3HaHWUA W3 pasHbIX
npeAMeTHbIX 06nacTei,

MP38 -

CaMOCTOATENbHO

OCYLLIECTBNSATh

Mo3HaBaTe/bHYH0 AeATeNbHOCTb, BbISBNATL NPOGIEMbI,
CTaBUTb W (HOPMYNMPOBaTb COGCTBEHHblE 3a4aun B

06pa3oBaTe/bHOA
CUTyaLmsX

[EATENBHOCTA

n
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XU3HEHHbIX

COXpaHEHMS 3MeKTPUYECKOro 3apsaga, 3akoH KynoHa,
3aKoH OMa 1 yvacTka uenu, 3akoH Oma gns nosHoM
3NEKTPUYECKOM Lenu, 3akoH [hkoyns - JleHua, 3aKoH
3NEeKTPOMArHUTHOW  WHAYKUMW, 3a8KOH  COXPaHeHus
3Heprumn, 3akoH MNPSAMOJIMHEHOro pacnpocTpaHeHus
CBeTa, 3aKOH OTPaXKeHWs CBeTa, 3aKOH MpPesioM/eHUs
CBeTa; 3aKOH COXpaHeHWUs 3HEprun, 3aKOH COXPaHeHus
MUMMYNbCa, 3aKOH COXPaHeHUs 3/1eKTPMUYECKOro 3apsga,
3aKOH COXpaHeHWs MaccoBOro 4yucna, noctynatbl bopa,
3aKOH pafMoaKTMBHOrO  pacnaga); yBepeHHoe
MCMO0/Ib30BaHME 3aKOHOB W 3aKOHOMEPHOCTel  npw
aHanunse (M3NYeCKNX SBNEHWNIA U NMPOLLECCOB;

MP65 ymeHne yunTbiBaTh rpaHuLbl NPUMEHEHNS
M3YYeHHbIX  (DM3NYECKUX MOJenen: MartepuasibHas
TOYKa, WHepLManbHas CcuUcTemMa OTCYeTa, WAeasbHbIN
ras; MOJeNn CTPOEHUA rasoB, XUAKOCTEW U TBepAbIX
Ten, TOYEYHbIN 3NeKTPUYECKUA 3apsag, agaepHas Mogesnb
aTtoMa, HYK/IOHHas Mofe/nlb aTOMHOro agpa npu
PeLLIeHnN hU3NYECKNX 3aay;

MP68 cthopMUPOBaHHOCTbL YMEHUS MPUMEHATH
MO/MlyYeHHble  3HaHWA A9 OOBACHEHWA  YC/IOBUI
NpoTeKaHMst (DU3NYECKMUX SABMEHWA B NpMpode W Ans
NPUHATUA NPAKTUYECKUX PELUeHUA B MNOBCEAHEBHON
XWU3HW  ana obecneyeHuss  6e3onacHocTM  npu
obpallleHnKn ¢ 6bITOBbIMU NPUGOpPaMn U TEXHUYECKUMU
YCTPOMNCTBaMMK, COXpaHeHUs 3[40POBbs WM COONHOAEHUS
HOPM  3KO/IOrMYECKOro MOBEAEHUS B OKpYXKatoLen



FOTOBHOCTb K TPyAy, OCO3HAaHWE LEHHOCTY
MacTepcTBa, Tpyaontobue,
FOTOBHOCTb

AVNarHoCTVPOBaTb HEUCMPABHOCTY
MOBPEXAEHNS
MH(OKOMMYHNKALIMOHHBIX

ycTpoucTs K aKTUBHOWN [eAaTenbHOCTU

TEXHO/OTMYECKON 1 COLI,VI&IIbHOVI HanpaB/1€HHOCTH,

cpefe; MOHWMaHWe  HeobXOAMMOCTU  MPUMEHEHMS
[OCTVKEH WA (hn3nKn 7 TEXHONOrni ans
paLoHaNbHOro NPUPOLOMNO/b30BaHNS;

MPy2 cthopMUPOBAHHOCTb CUCTEMbI 3HAHWIA O
(DM3NYECKMX  3aKOHOMEPHOCTAX, 3aKOHaX, TeopusXx,
AEACTBYIOWMX HA YPOBHAX MWKPOMMUPA, MakpoMmupa W
MeramMmpa, nNpeAcTaBfeHUin O BCeOOLEM XapakTepe
(hM3NYECKMNX 3aKOHOB; NpeACTaBleHUA O CTPYKType
MOCTPOEHMS  (PU3MYECKO Teopuu, YTO  MO3BOAUT
0CO3HaTb  POMb  (DYHAAMEHT&/IbHbIX  3aKOHOB U
MPUHUMMNOB B  COBPEMEHHbIX MpeAcTaB/eHUAX O
npupoge, MNOHATb rpaHMUbl NPUMEHUMOCTM TEOPUIA,
BO3MOXHOCTU  MX  MNPUMEHEHUs A1 OnucaHus
eCTeCTBEHHOHAYYHbIX SB/IEHWIA 1 NPOLIECCOB;

MPytO chopmMmnpoBaHHOCTb YMEHMN
aHasM3MpoBaTb M OLEHMBaTb NOCMeACTBUA ObITOBON U
NPOV3BOACTBEHHON AeATe/IbHOCTU YeNioBeKa, CBA3aHHOW
c (PM3NYECKMMU npoveccamu, c no3nuuii
9KONOrnyeckor  6e30macHOCTW;  MpeAcTaBleHud o
paunMoHanbHOM  MPUPOAOMONb30BaHMK, @  Takxke
pa3yMHOM  WCMO/Mb30BaHWN  [JOCTUMXKEHWUIA HayKu W
TEXHONOr i ans [anbHelLero pasBuTnA
4esioBeYvecKoro obLLeCTBa;

MP63 BnajeHue OCHOBOMOMAarakLWnmMm
(husnyecKkummu MOHATUAMM n Be/IYMHaMU,
XapakTepusyowmmm (hnsnyeckue npoueccol
(cBsi3aHHbIMU c MexXaHN4YeCcKum ABUXeHneMm,



NepCoHabHbIX
YCTPONCTB M O(IUCHOW TEXHUKN.

LMPPOBLIX  CNOCO6HOCTb

WHULMMPOBATb,  MNAaHMpoBaTb U
CaMOCTOSATENbHO BbIMNO/HATL TaKyto AeATeNbHOCTb,
np2s - WHTEpPeC K  pas/inyHbiM  cepam

MpogeccMoHaNIbHON AeATeIbHOCTH, YMEHUe COBepLUaTh
OCO3HaHHbI  BbI6Op  Oyaywelr  npodeccun 1
peasin30BbIBaTb COOCTBEHHbIE XXM3HEHHbIE MNaHbl,
JNIP34 - 0co3HaHMe LEHHOCTW Hay4HOW AeATenbHOCTH,
FOTOBHOCTb OCYLLECTB/IATH MPOEKTHYO 7
nccnefoBaTe/lbCKy0 AeATeNIbHOCTb UHANBUAYATLHO U
B rpynne,

MP3 - onpegenate Uenn [eaTenlbHOCTH,
napaMeTpbl U KpUTEPUU MUX SOCTUXEHNS,
MP8 - CMoco6HOCTb n rOTOBHOCTb K
CamoCTOAITeNIbHOMY ~ MOWCKY  METOLOB  peLleHus
MPaKkTUYeCcKMX  3afdady, MNPUMEHEHUIO  Pas/InyHbIX
METO/I0B MO3HaHW4,

MP16 - OCYyLECTBNATb LieNeHanpaBneHHbIA MOUCK
nepeHoca CpeacTB M CNOCOGOB  AEWCTBMS B
NPOMeCcCoHaNIbHYIO Cpeay,

MP36 - KOOpAMHWMPOBAaTb W BbINOMHATL PaboTy B
yCnoBUAX peanbHOro, BUPTYa/IbHOr0 n
KOMOMHUPOBAHHOIO B3aMMOAECTBIS,

MP37 - oCyLlecTBNATL MO3UTMBHOE CTpaTermyeckoe
noBefeHVe B Pas3/IMYHbLIX CUTyaumax, MpoABAATb
TBOPYECTBO W BOOOPaXKeHWE, ObITb MHULNATUBHBIM,
MP39 - camMoCTOATENIbHO COCTaBNATbL MaH peLleHns
npobnembl C  Y4Y4eTOM  MMEKLUMXCA  PECypcos,

3aflaBaTb

26

B3aMMO/JENCTBMEM Te/, MEXaHWYECKUMU KonebaHusamm
W BOMHAMW;  aTOMHO-MONEKYNSAPHbIM  CTPOEHMEM
BELLECTBa, TENM0BbIMM MPOLEcCaMu; 3NEKTPUYECKUM ©
MarHUTHbIM nonsamu, 3NEKTPUYECKUM TOKOM,
3NEKTPOMAarHUTHbIMW ~ KONebaHWsMKU U BOMHaMU;
OMTUYECKUMWN  SBNEHUAMW; KBAHTOBbIMW SBMIEHUSMM,
CTPOEHMEM aToma n aTOMHOro a4pa,
PafiM0aKTMBHOCTLIO); B/afeHne OCHOBOMO/AraroLMMm
AaCTPOHOMUYECKUMW  MOHATUAMKM,  MO3BONSHOLLMMM
XapakTepun3oBaTb  MPOLIECChbl,  MpoMcXoasliMe  Ha
3Be3dax, B 3BE3[HbIX CMCTEMAX, B MEXranakTuyecKoi
cpefe; ABWKEHMe HebGeCHbIX Ten, 3BOMHOLMI0 3Be3f U
BceneHHoir,

MP66  BnageHWe  OCHOBHbIMW  MeToAamu
Hay4HOro MO3HaHWsA, WCNOMb3yeMbIMU B  (PU3NKE:
NMpoBOAUTL  MpsIMblIE WU KOCBEHHble  U3MEpPeHUs

(h13MYECKUX BENNYMH, BblGUpas ONTUMa/bHbLIA CNoco6
M3MEPEHNS N WCMOMb3YS U3BECTHbIE METOAbl OLEHKM
MOrpeLHOCTe U3MepeHNIA, NMPOBOAUTL WCCNeA0BaHNe
3aBUCMMOCTEN PU3NYECKNX BEIMYMH C UCMONb30BaHNEM
MNpsMbIX  U3MEPEeHWI,  OOBACHATL  MOMYYeHHble
pe3ynbTaTbl, UCNONL3YA (PU3NYECKME TEOPUN, 3aKOHbI U
MOHATWS, W [AenaTb BbIBOAbl; C06MOAATL MpaBuia
6e3onacHoro Tpyga npu npoBefeHWW UCCNefoBaHWiA B
paMKax  y4yebHOro  3KcrepumeHTa M Yy4yebHoO-
nccnefoBaTeNbCKON AeATeNlbHOCTU € WUCNO/b30BaHMEM
LUM(POBbIX N3MEPUTENbHBIX YCTPOWACTB 7



MK 2.2. YCTpaHaTb
HEMCMPaBHOCTM U MOBPEXAEHUA
YCTPOWCTB

MH(OKOMMYHVKALIMOHHBIX
CUCTEM, B TOM uncne
MepCoOHaNbHbIX LhpOBbIX

YCTPOINCTB 1 OPUCHOW TEXHUKM.

COOCTBEHHbIX BO3MOXHOCTEN Y NPeLnoYTeHUiI

NIP23 - TrOTOBHOCTb K TpyAy, OCO3HaHME LEHHOCTU
MacTepcTBa, TPYLO/to6me,

JIP24 - TOTOBHOCTb K aKTUBHOW [esTeNbHOCTK
TEXHOMOMMYECKOW W COUMaIbHOM  HamnpaBfeHHOCTH,
CMOCOBGHOCTb  MHMUMWMPOBATb,  MJIAHMPOBaTb U
CaMOCTOATENbHO BbIMO/HATL TaKy AeATeNbHOCTb,
JIP26 - roTOBHOCTb U CMOCOGHOCTb K 06pa3oBaHuMio U
CamMo06pa30BaHMI0 Ha NPOTSXXEHWUMN BCEW XN3HMU,

MP1 - CaMOCTOATeNIbHO  (hOpPMYy/IMpoBaTb U
aKTya/msupoeatb  Mpobnemy, paccmatpusatb — ee
BCECTOPOHHE,

MP2 - ycTaHaBnMBaTb CYLLIECTBEHHbIN MPU3HAK WK
OCHOBaHWA [N CpaBHeHWs,  Knaccuukaumm u
0606LLeHNS,

MP4 - BbIBNATbL 3aKOHOMEPHOCTN U NPOTUBOPEYUS B
paccmaTtpuBaeMbIX ABIEHUSAX,

MP5 BHOCUTb  KOPPEKTUBbI
OUeHMBaTb  COOTBETCTBME  Pe3yNbTaToB
OLieHMBaTb PUCKMN NOCNEACTBUI AeATeNIbHOCTH,
MP8 - CrMocoBHOCTb 7 rOTOBHOCTb K
CamMOCTOATENlbHOMY ~ MOWCKY  METOAO0B  peLleHuns
NPaKTUYecKnUX  3aday, MNPUMEHEHUIO  Pa3INYHbIX
MeTOA0B MO3HaHUA,

MP10 - opmunpoBaHMe Hay4yHOro TUNa MbILIEHWS,

B [IeATENbHOCTb,
Lensm,
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nabopatopHOro 060pyfoBaHNs;  CHOPMUPOBAHHOCTb
NpeAcTaBNeHM O MeTodax MOMYYeHUs  HayYHbIX
aCTPOHOMMYECKMX 3HAHWIA;

MP63 BnajeHue OCHOBOMONAraLWmnmm
(hM3nYecKnMun MOHATUAMU " Be/IYNHAMNA,
XapaKTepu3yoLwmmm (hnsnueckue npotiecchbl
(cBSI3aHHBIMM C MeXaHNYeCKnUM [BWKEHNEM,

B3aVIMOJENCTBMEM TeJl, MeXaHU4YeCKUMU KonebaHUsMM
N BOMHaMW;  aTOMHO-MOMEKY/NIAPHLIM  CTPOEHUEM
BeLLleCTBa, TEM/IOBbIMW MNpOoLeccamu; 3IEKTPUYECKUM 1
MarHUTHbIM nonamu, 3NEeKTPUYECKNM TOKOM,
3NIeKTPOMArHUTHbIMW ~ KonebaHWsMU 1M BOJIHAMK;
OMNTUYECKUMU  ABNEHUSAMM; KBAHTOBbLIMW SIB/IEHUAMM,
CTPOEHMEM aTtoma 7 aTOMHOro aapa,
PaAMoaKTUBHOCTLIO); BMafieHMe OCHOBOMO/araroLnmm
ACTPOHOMWYECKMU  MOHATUAMMK,  MO3BONANOLLUMMN
XapakTepu3oBaTb  MpoLecCbl,  npoucxofslive  Ha
3Be3[ax, B 3Be3[4HbIX CUCTEMaX, B MeXranakTuyecKou
cpefe; ABWDKEHWe HeGeCHbIX Ten, 3BOJMIOLMIO 3Be3f U
BceneHHoii;

MP64 BnageHne 3aKOHOMEPHOCTAMMW, 3aKOHaMK 1
TeopuAMU (3aKOH BceMUpHoOro TaroteHus, I, 11 n Il
3aKOHbl HbIOTOHa, 3aKOH COXPaHEeHWs MeXaHWYeCKOM

3HEpPruM, 3aKOH COXPaHeHWs WMMynbCa, NPUHLMN
Cynepnosvuuv  cun,  MNPUHUMN  PaBHOMPABHOCTY
MHepUMasbHbIX ~ CUCTEM  OTCYeTa,  MOJEKYSPHO-

KNWHETUYECKYHO TEOPWUIO CTPOEHWA BELLECTBA, ra3oBble



BlafleHWe Hay4yHO TepMWUHONOTMEN,  K/IHOYEBbIMM
MOHATUAMM N MeToaMu,

MP12 - BbISIBNATL NPUUYNHHO-CNEACTBEHHbIE CBA3N U
aKTyanm3upoBaTb 33ajady, BblgBuratb ruroTesy ee
PeLLeHns, HaxoauTb apryMeHTbl AN1A AOoKasaTeNbCTsa
CBOMX YTBEPXKAEHWIA, 3aaBaTb NapaMeTpbl U KpUTEPMK
peLLeHus,

MP13 - aHanu3npoBaTb NOMyYeHHble B XOAe pPeLleHuns
3afayn  pesynbTaTtbl, KPUTMYECKW OUeHWBaTb KX
[OCTOBEPHOCTb, NPOrHO3MPOBaTb U3MEHEHUE B HOBbIX
yCNoBusaX,

MP15 - paspabaTbiBaTb M/aH peLleHus npobnembl C
YUYETOM aHaM3a WUMEKLMXCA  MaTepuaibHbIX W
HemaTepuabHbIX PECYpCoB,

MP19 - BbigBUraTb HOBble UAEWN,
OpUTNHa/IbHBIE NOAXOAbI U PeLleHus,
MP39 - camMoCTOATeNbHO COCTaBMIATL M/aH peLleHus
Npo6sieMbl  C  YY4eTOM  MMEKLWMUXCA  Pecypcos,
COOCTBEHHbIX BO3MOXXHOCTEN 1 NPesnoyTeHNIA

npegnaratb
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3aKOHbl, NepBbli  3aKOH TEPMOAMHAMWKW;  3aKOH
COXpaHeHNa 3MeKTPUYecKoro 3apsaga, 3akoH KyoHa,
3aKoH Oma /11 yyacTka uenwu, 3akoH Oma Ans MnoJsiHoOM
3NEKTPUYECKON LEenn, 3akoH [pkoyns - JleHua, 3aKoH
3NIeKTPOMArHUTHON ~ MHAYKUUW, 3aKOH  COXpaHeHWus
3HEpruM, 3akoH MNPSMOMHENHOro pacnpocTpaHeHus
CBeTa, 3aKOH OTPaXeHWs CBeTa, 3aKOH MpPesioMIeHns
CBeTa; 3aKOH COXPaHeHWUs 3Hepruu, 3aKOH COXpaHeHus
NMMynbCa, 3aKOH COXPaHeHWUs 3M1eKTPUYECKOoro 3apsaga,
3aKOH COXpaHEeHMs MaccoBOro 4ucna, noctynarsl bopa,
3aKOH pafnMoaKTUBHOIO pacnaga);  yBepeHHoe
1CNOMb30BaHNE 3aKOHOB W  3aKOHOMEpPHOCTeld npw
aHanM3e (PU3NYECKMX ABNEHMIA N MPOLIECCOB;

MP66  BnageHne  OCHOBHbIMW  MeETOLaMMU
Hay4yHOro Mo3HaHWsA, WCMOMb3yeMbIMA B  (PU3NKeE:
NMpoBOAUTL  NPAMbIE UM KOCBEHHble  U3MEPEHMUA

(hM3NYECKNX BENUYUH, BbIGUPas ONTUMa/bHbIA CNOCO6
M3MEPEHNS U UCMOMb3YS M3BECTHblE METOAbl OLEHKM
MOrPELHOCTEN M3MEpPEHNIA, MPOBOAUTL MCCNef0OBaHMe
'3aBMCUMOCTEN (IU3NYECKMNX BENUYMH C UCMOMb30BaHNEM
NPAMbIX ~ W3MEPEHWUA,  OOBACHATb  MOJYyYeHHble
pe3ynbTaTbl, UCMO/Mb3YS PUNYECKME TEOPUM, 3aKOHbI 1
MOHATMA, W fJenaTb BbIBOAbI, CO6MKOAATL NpaBuna
6e3onacHoOro Tpyga npu NpoBeAeHUU WUCCNefoBaHU B
pamKax  y4ebHOro  3KCrepMMeHTa UM y4yebHoO-
nccnefoBaTeNbCKON [eATeNlbHOCTU C MCNOMb30BaHWEM
LMGPOBbIX N3MEPUTENbHBIX YCTPONCTB n
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nabopaTopHOro 060pyaoBaHWsA;  CHOPMUPOBAHHOCTb
NpeAcTaBNeHU A 0 MeTofax MOoJlyYeHUst  Hay4HbIX
aCTPOHOMMYECKMX 3HAHWIA,

MP67 CHOPMMPOBAHHOCTb YMEHWUS  peLlaTb
pacyeTHble 3afayM C SBHO 3afaHHON (DMU3NYECKOW
MOZe/blo,  WUCNOMb3ys  (PU3MYECKMe  3aKOHbl 1
MPVHUWMLI;, Ha OCHOBE aHa/M3a YC/I0BMSA  3afauu
BbIOMPaTh (PU3NYECKYIO MOAENb, BblAENATb (PU3NYECKME
BE/IMYUHBI U POPMY/Ibl, HEOOXOAUMbIE AN ee pPeLLeHNs,
MPOBOAUTL  pacyeTbl U OLEHMBATL  PEaIbHOCTb
MONYYEHHOrO  3HayeHMsi  (DU3MYECKOM  BE/INYMHBI,
pellaTb KayecTBeHHble 3afayn, BbICTpamBas /IOrMyecku
HEMNPOTVBOPEUMBYHO LIENOYKY PacCy>XAeHWA C Onopol
Ha M3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTU N (PU3NYECKME
ABNEHNUS;

MP68 chopMMPOBAHHOCTb YMEHUS MPUMEHATH
MONyYeHHble  3HAaHUA AN OOBACHEHWUA  YC/IOBWUIA
MpoTEKaHMA (U3NYECKUX ABMEHWUIA B MpUpoge U AN
MPUHATMA NPAKTUYECKUX pELUEHU B MOBCEAHEBHOM
XWU3HW  Ona obecnedveHns  6e3omacHOCTM * npwu
obpalleHn ¢ ObITOBbIMY NpUBopamm U TEXHUYECKUMM
YCTPOCTBaMK, COXPaHeHUs 3[40pOBbA U CO6MOAEHUA
HOPM 3KONIOrMYeCKOro rMOBeAeHNs B  OKpYXXatoLLen
cpede; MOHMMaHVWE Heo6XOAMMOCTM  MPUMEHEHUS
[OCTUDKEHWIA  (PU3MKM 7 TEXHONOrni ans
paLyoHabHOro NPMPOAONO/b30BaHUS;

MPy2 chopMMpPOBaHHOCTb CUCTEMbI 3HAHWIN O
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(PM3MYECKMX 3aKOHOMEPHOCTAX, 3aKOHax, Teopusx,
AEVCTBYHIOLLMX Ha YPOBHSAX MUKPOMMpPaE, Makpomupa u
meramupa, MpeacTaBNeHWiA O BCEOOLWEM XapakTepe
(hM3NYECKMX 3aKOHOB; MpPeACTaBNeHUA O CTPYKType
MOCTPOEHUST  (DU3MYECKOW TeopuW, YTO  MO3BOSUT
0CO3HaTb  PONnb  (PyHAAMEHTa/IbHbIX  3aKOHOB MU
MPUHLUMMNOB B  COBPEMEHHbLIX  MpPeACTaBleHUAX O
npupoAe, MOHATb rpaHuUbl MPUMEHMMOCTU TEOpWiA,
BO3MOXXHOCTM ~ MX  MPUMEHEeHUs  A4N19  OnucaHus
eCTeCTBEHHOHAYUHbIX SB/IEHWNIA 1 NPOLLECCOB;

MPy5 copmMMpPOBaHHOCTb YMEHWUI MPUMEHSATb
3aKOHbl  K/1ACCMYECKON  MeXaHWKK,  MOJMIEKYNSPHOM
(U3MKN 1N TEPMOAMHAMUKW,  3NEKTPOAUHAMUKMN,
KBaHTOBOW (PM3NKK NS aHa/IM3a N 06bACHEHUS SIBNEHW
MUKPOMMPE, MakKpoMupa W Merammpa, pasimyatb
yCnoBus (rpaHunupl, obnactu) NPUMEHNMOCTH
(hM3NYECKMX 3aKOHOB, MOHMMATb BCEOOLMIA XapaKTep
(byHOAAMEHTa/IbHbIX ~ 3aKOHOB  (38KOH  COXpaHeHus
MEXaHWYeCKOM 3HEPrun, 3aKOH COXPaHeHWUs UMMYNbCa,
3aKOH  BCEMWPHOrO  TAFOTEHWs, MepBbIi  3aKOH
TEPMOAMHAMUKK, 3aKOH COXPaHeHWUs 31eKTPUYECKOro
3apaga, 3aKOH COXpaHeHns 3Heprum) U orpaHNUYeHHoOCTb
MCMOMb30BAHUA  YAaCTHbIX 3aKOHOB; aHa/M3MpoBaTh

(M3myeckme  NpoLECCbl,  UCMONMb3yss  OCHOBHbIE
MONOXeHMS, 3aKOHb! " 3aKOHOMEPHOCTU:
OTHOCMTENbHOCTb MEXaHNYECKOTO ABVXXEHMS, hOpMY/ibl
KMHEMaTUKM paBHOYCKOPEHHOT0 OBVKEHNS,
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npeobpasosaHnss  [anmnes  4is CKOPOCTM U
nepeMelleHns, TpU 3aKoHa HblOTOHA,  NPUHLMN
OTHOCUTENbHOCTU  [anunes, 3aKOH  BCEMMUPHOro
TATOTEHWS,  3aKOHbl  COXPaHeHWs uMMy/nbca U
MeXaHM4YeCKOW 3Hepruu, CBs3b PpaboTbl  CUMbl  C
M3MEHEHWEM  MEXaHWYeCKOW  3Hepruu,  ycnoBus
paBHOBECMS  TBEpLOro  Tena, CBA3b  [AaBfeHWs
MAeanbHOro rasa co CpefjHei KMHETUYeCKOW 3Hepruen
TEns0BOro [BWKEeHUs U KOHLEHTpaumein ero Mosnekyn,
CBA3b  TemnepaTypbl  BellecTBa CO  CpefHeW
KMHETUYECKO 3Hepruein ero 4actuu, CBS3b AaBfIEHUS
MAeaNnbHOro rasa C KOHUEHTpauueli MOMEKyn u ero
TemnepaTypoil, ypaBHeHWe MeHaeneesa-KnaneipoHa,
MePBbIA 3aKOH TepPMOLUHAMUKM, 3aKOH COXpaHeHWs
3HEPrMM B TEMJIOBbIX MNpoLeccax; 3aKOH COXpaHeHus
3NEeKTPUYECKOro 3apsga, 3aKOH KynoHa,
MOTEeHLMaNbHOCTb 3NEeKTPOCTaTUYEeCKOro rnons,
MPUHLMN Cynepnosnuum 3NeKTPUYecKnx nosnen, 3akoHa
KynoHa; 3akoHbl Oma [fnf ydyacTka LUenu W Ans
3aMKHYTOW  3/MIEKTPUYECKO Lenn, 3akoH  [xoyns-
JleHua, 3aKOH 3M1EeKTPOMArHUTHON WMHAYKUUW, MpaBuio
NeHuga, nocTynatbl creumanbHoN Teopuu
OTHOCUTENIbHOCTU JNHLUTEHa, YpaBHEHE DHLWTelHa
Aans poTtoahekTa, NEPBbIA U BTOPOM NocTynatbl bopa,
NpUHUMN  HeonpegeneHHocTn  [einseHGepra, 3akoH
COXpaHeHWst 3apsafa, MaccoBOro umcna WM 3Heprum B
ALEPHbIX peakuusax, 3aKOH PafMoaKTUBHOIO pacnaja;
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MPy7 cthopMMPOBAHHOCTb YMEHWIA UCCNea0BaTb
N aHa/IM3MpoBaTh pasHoobpasHble PU3MYeCKne ABMEHUA
M CBOWCTBA O0OBLEKTOB, MPOBOAMTL CaMOCTOATE/IbHbIE
nccnefoBaHns B peaibHbIX 1 N1abopaTopHbIX YCNOBUSAX,
ynTaTb M aHasIM3MPOBaTb XapaKTePUCTUKM NMPUOOPOB U
YCTPOWCTB, 0O6BACHATL NPUHLUNUMBLI UX PaboThI;

MPy9 cdopMUpPOBaHHOCTL  YMeHUs  pellaTb
pacyeTHble 3afa4m C SBHO 33flaHHOM U HESIBHO 3aflaHHOW
(h131YeCKor MOAESbIO: Ha OCHOBaHUM aHasn3a yCcnoBus
BblOVMpaTb  (hM3NYECKMe  MOfenu, oTBevaroLL e
TpeboBaHUAM 3afayn, MPUMEHATb (OPMY/Ibl, 3aKOHbI,
3aKOHOMEPHOCTU M NOCTYNaTbl PUNYECKNX TEOPUIA NpK
MCMO/b30BaHUN MaTemMaTMyecKMX MeTOAO0B peLleHns
3afa4y, NPOBOAUTL pacyeTbl Ha OCHOBaHUW MMeRLLINXCA
[aHHbIX, aHa/IM3MpPoBaTb pesy bTaTbl U KOPPEKTMPOBATH
MEeTO/bl PeLleHns C YYETOM MONYYEHHbIX Pe3y/bTaTos;
peLiatb KayeCTBeHHbIe 3agauu, TpebytoLne
NMPUMEHEHNSA 3HAHWIA M3 pa3HbIX pa3fenioB LIKObHOMO
Kypca (hM3nKK, a TakkKe MHTerpauum 3HaHui 13 apyrux
npeaMeToB eCTEeCTBEHHOHAYYHOrO LMK/a: BbICTPauBaThb
NOTUYECKYHD LEMOYKY pacCy>XAaeHWid C Onopoil Ha
M3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (uU3nYecKme
ABNEHUS;

MPyl2 oBnafeHNe OPraHWU3aLMOHHLIMU U
rnosHaBaTe/IbHbIMW  YMEHUSIMW  CaMOCTOSTE/IbHOro
NPUOGPETEHNA HOBbLIX 3HAHWI B MPOLECCe BbIMOJIHEHUS
MPOEKTHbIX W  Yy4ebHO-UCCNefoBaTeNbCKUX  paboT,
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yMeHMsIMM  paboTaTb B Tpynne C  BbIMOMHEHNEM
Pa3NIMUHbIX COLMabHbLIX PONeid, NnaHMpoBaTb PaboTy
rpynnbl, pauyoHanbHO PacnpeaensTb AesTeNbHOCTb B
HEeCTaHAAPTHbIX CUTyauusiX, afeKBaTHO OLIeHMBATb
BKNaJ, KaXAOro M3 YYaCTHWKOB TFpynmnbl B peLleHue
paccmaTpmBaeMoii Npo6/embl;



2. CTPYKTYPA N COOEPXAHUVE YHEBHOI' O NPEAMETA

2.1. O6bem y4yebHOro npegmeTa v BUAbI y4e6HOM paboThbl

Bupg yyebHon paboThl O6bem B yacax
O6bem obpa3oBaTelbHOW NporpamMmmbl Y4e6HOro npegmeTa 184
O643aTenbHaa ayguTopHasa Harpyska: 134
TEOPETUYECKUNE 3aHATUA, 110
B T.4. B (DOPMe NPaKTUYECKOW MOLrOTOBKM 22

MpaKTUYeCcKne 3aHATHS,
B T.Y. B (hOpPMeE MPaKTUYECKOI NOAroTOBKM

na60paTopr|e 3aHATUA, 24
B T.4. B (DOPME MPaKTUYECKON MOAroTOBKM 12
CamocTosiTenbHaa pa6oTa, 6

B T.4. B (DOpMeE NPaKTUYECKON NOLIOTOBKM -
MHanBMAyanbHbIA NPOEKT 32

MpomeXyTo4yHasa aTTecTayumnsa (3K3aMeH) 12



2.2. TemaTW4YeCKMiA NNaH W cofepXKaHme yuebHOro npeameTa

HaunmeHoBaHune

pasgenos u Tem

1
NoBTOpEHME Kypca
(h13MKN OCHOBHOWA
LUKO/bI

BeepgeHve

Pa3pgen 1. MexaHnka

Copep>XaHue yyebHoro matepmana u gopmbl opraHmsaynm

AesiTeNTbHOCTU obyyalo L, mxcs

2
TeopeTuueckoe 3aHaTue. PelleHMe 3afaHWil Ha MNOBTOPeHWE
Kypca (pU3MKN OCHOBHOM LLKO/bI

KoHTponbHas paboTa (BXOAHOW KOHTPO/Ib)

TeopeTuueckoe BeegeHne. ®usnka ©  MeTodpl
Hay4HOro NMo3HaHwus

dusmka — (yHAaMeHTabHast Hayka O npupoge. EcTecTBeHHo-
Hay4HblA METOZ MO3HaHWS, €ro BO3MOXHOCTM W  TpaHuLpbI
MPYMEHMMOCTN. DKCMEPUMEHT U Teopust B NMPOLLECCe MO3HaHWA
npupogbl. MogenmpoBaHue (U3NYECKUX SIBNEHWIA WU MPOLIECCOB.

Ponb aKcrneprMeHTa U TEOpUM B NPOLLECce MO3HaHMS MPUPOAbI.

3aHATHUE.

®usnyeckas  BeMUMHA.  DU3NYECKME  3aKOHbl. [ paHuLbl
MPUMEHUMOCT  (IU3NYECKMX 3aKOHOB W TEOpWiA. MpuHUMN
cooTBeTCTBMS. OHSTME O (DM3MYECKOM  KapTUHe  Mupa.

MorpewHoCTM  U3MepeHUii  (IM3NYECKUX  BEIMYMH. 3HauveHue
(hM3MKKM NpU 0CBOEHNM cneumansHocTer CIMoO
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Ob6bem
B yacax

B Tom uuncne
npakTu-
yeckas

noaroToBkKa

Kogbl 06WMX KOMMNETEHUNN 1
NTNYHOCTHBIX,
MeTanpegMeTHbIX,
npegMeTHbIX Pe3ynbTaToOB
hopMMUpOBaHNI KOTOPbIX
Cnocob6CTBYeET 3/1eEMEHT
nporpamm bl
5
OK 04, NNP14, NP23, J1P24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MNMP63,
MP67, MPy9

OK 01, MK 2.1., MK 2.2., NP8,
NP16, P26, NIP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP486,
MP55, P61, P65, MP66,
MPy1, MPy13



Tema 1.1
OCHOBbI
KNHEMATUKN

Tema 1.2.
OCHOBbI AUHAMUKI

Teopetuueckoe 3aHaTume. OCHOBHble TMOHATUA KUHEMATUKMN.
PaBHOMepHOE MPSMOSIMHEHOe ABMKEHME

MexaHnyeckoe [BWKEHWE W ero Buabl. MaTtepuasibHad TOuKa.
CkanspHble n BEKTOPHbIE (hn3myeckme BE/INYUHBI.
OTHOCUTE/NIBHOCTL ~ MEXAHWYEeCKOro  [ABVXKEHUS. Cucrtema
otcyeta. [puvHUMN oOTHOCUTenNbHOCTU [anunen. TpaekTopus.
MyTb. MepemelyeHne. PaBHOMEPHOE MPAMOSIMHENHOE [BWKEHWE.
CKopocCTb. YpaBHeHWE ABUKEHUS.

TeopeTuueckoe 3aHaTue. [IPAMONNHEHOE  [BUKEHWE C
MOCTOSAHHLIM YCKOpeHVeM. PaBHOMepHOe [ABWMXKEHWe TOYKWU Mo
OKPY>KHOCTH

MrHoBeHHas ¥ CpeaHsisi CKOPOCTW. YcKopeHue. MpsimonnHeinHoe
[BWKEHMe C  MOCTOSHHbIM  YCKOpeHueMm.  [1B>KeHune  C
MOCTOSIHHBIM  YCKOpPEeHWeM CBOOGOAHOro nafeHus. PaBHOMepHoe
[BWKEHVE TOYKM MO  OKPY)XHOCTW, YrnoBas  CKOPOCTb.
LleHTpocTpemuTenbHOe  yckopeHue. KuHematmka abCcontOTHO
TBEpLOoro Tena

TeopeTnueckoe 3saHaTme. Cuma. Macca. 3aKOHbl AVHAMUKWN.
Cunbl B npupoge.

OcHoBHasA 3agaya AvHaMuKW. Cuna. Macca. 3aKOHbl MeXaHWKu
HetoToHa. Cunbl B npupoge. Cunbl ynpyroctu. Cunbl TpeHus

TeopeTuyeckoe 3aHsaTue. 3aKOH BCEMUPHOro TAroTeHus. lNepsas
KOCMMYecKast CKOPOCTb

Cuna TSKeCTU 1 crna BCEMUPHOIO TATOTEHUA. 3aKOH BCEMUPHOTO
TAroTeHus. epBas KOCMUYECKaA CKOPOCTb. [BWXKeHWe nnaHeT u
Masibix Ten CONHeYHOW cucTeMbl. Bec. HeBecomoCTb.
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OK 05, /P8, /P16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3, MPy4,
MPy5

OK 05, /1P8, J1P16, /1P26,
NnP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3

OK 05, /P8, J/IP16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28; MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MPy2, MPy5

OK 02, OK 05, /1P8, /IP16,
NP26, NTP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP63, MP64, MPy1, MPy2,
MPy5, MPyIO, MPy11



Tema 1.3.
3aKOoHbI CoXpaHeHns
B MeXaHuKe

TeopeTnueckoe saHatue. VIMNynbc Tena. VIMnynbc cunbl. 3aKoH
COXpaHeHus umnysnbca. PeakTUBHOE [BUXEHNe.

Vmnynsc Tena. MIMNynbC cunbl. 3aKOH COXPaHeHWs UMMy/bca.
PeakTnBHOE [BVKEHME.

TeopeTuueckoe saHaTue. MexaHuyeckasd paboTa M MOLLHOCTb.
KuHeTnueckas aHeprusa.  TMoTeHumanbHas — 3Heprus.  3aKoH
COXPaHeHMs1 MeXaHUYEeCKOI 3HEpPruu.

MexaHuyeckasi paboTa M MOLHOCTb. KUHETMYeckas 3Hepruis.
MoTeHUManbHas 3Heprus. 3akOH COXPaHeHUs MeXaHWYeCcKOi
3Heprun. PaboTa CU/bl THKECTU W CUMbl YNPYrocTu. MprMeHeHve
3aKOHOB COXpaHeHus. VIcnonb3oBaHWe 3aKOHOB MeXaHUKW Ans
00bACHEHUA  ABWXKEHWS HEeOeCHbIX Ten W Ans  pasBuTuMS
KOCMWYECKUX  WCCMEfOBaHWA,  rpaHvubl  MPUMEHUMOCTY
KNacCu4ecKoi MexaHnKm

TeopeTnueckoe 3aHaTue. PelleHMe 3aga4 NO MEXaHUKE c
MpotheccnoHabHON HanpasieHHOCTbIO

MpakKTnyeckoe NpUMeHeHWe (U3NYECKMX 3HaHWUIA B MOBCEAHEBHO
XU3HW AN MCMONb30BaHWS MPOCTbIX  MEeXaHW3MOB,
WHCTPYMEHTOB, TPaHCMOPTHbIX CPeACTB

Pasgen 2. MonekynsapHaa ¢gusmka n TepMoguHaMmmnka

Tema 2.1
OcHosbl
MOMEKYNAPHO-
KWHETUYECKOW

TeopeTunyeckoe 3aHaTue. OCHOBHblE NOMOXeHU MKT. OcHoBHOe
ypaBHeHve MKT

OCHOBHbIE  MOMOXEHNSI  MOMEKYNSAPHO-KUHETUYECKOW  TEOPUN.
Pa3mepbl 1 Macca MOJSIEKYN M aTOMOB. BpOyHOBCKOe ABUXEHMe.
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OK 02, /P8, /IP16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P61,
MP63, MNP64, MP69, MPy2,
MPy5, MPy11

OK 05, /1P8, P16, /P26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
MP64, MPy2, MPy5

OKO01,0K 04, MK 2.1., NK
2.2., NIP14, NIP23, NP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15,MP186,
MP17, MP39, MP61,MP63,
P64, MP67, MP610, MPy2,
MPy5, MPy9, MPy13

OK 05, N1P8, J1IP16, J1P26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,



Teopum

Tema 2.2.
OcHoBbl
TepMOAVHaMUKM

CTpoeHve ra3o00pasHblX, XUAKUX W TBepAblX Ten. aeanbHbll
ra3. JlaBneHue rasa. OCHOBHOE YpaBHEHWE MONEKYNAPHO-
KVHETNYECKON Teopym rasos.

TeopeTuueckoe 3aHsaTue. Temnepatypa U €€ U3MEpPeHue.
TepMoAnHaMMyecKas LLIKana TemnepaTypbl.

Temnepatypa u ee n3vepeHve. AGCONOTHBIN Hy/b TeMMNepaTypbl.
TepmognHammnyeckaa LKana TemnepaTtypbl. TemnepaTypa 3Be3f.
CKopocCTu ABMXeHUA MONEKY N UX N3MepeHne.

TeopeTnueckoe 3aHusTue. K3onpoueccbl. [a30Bble  3aKOHbI.
YpaBHeHWe COCTOAHWA UaeaslbHOrO rasa

YpaBHeHMe COCTOAHUA WAeanbHOro rasa. lMsonpoueccbl U UX
rpajumku. a3oBble 3aKOHbI

NaGopaTopHas pa6ota No 1. VI3yyeHue 130XOPHOro MpoLiecca B
rase

TeopeTunueckoe 3aHaTue. BHYTPEHHAA 3Heprns naeanbHOro rasa.
PaboTa 1 TensoTa Kak (hopMbl nepegadn aHeprun. Konmyectso
TENnoThl. YpaBHEHVIe TennoBoro 6anaHca

BHYTpEHHASA sHEpPrua cucteMbl. BHYTPEHHASA 3Heprua naeanbHoro
rasa. Pabota ¥ Tennota Kak (hOpMbl Mepedavn  3Hepruu.
TennoemkocTb. YaenbHaa Tenn0eMKoCTb. Konmyectso TennoThbl.
YpaBHeHUe TennoBoro 6anaHca.

TeopeTnueckoe 3aHATUe. [MepBoe u BTOpOE Ha4vasia
TEPMOANHAMUKN
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MP63, MP64, MP65, MPy3,
MPy4

OK 01, /P8, /IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P63,
MPy4, MPy5

OK 01, /P8, NIP16, IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3L,
MP42, MP46, MP55, P62,
P67, MPy2, MPy5
OKO01,0K 04, NP14, /IP23,
NP24, P25, MP1, MP2, MP3,
MP4, MP6, MP12, MPU,
MP15,MP16, MP17, MP39,
MP62, MP63, MP66, MP610,
MPy7, MPy12

OK 05, /IP8, 1IP16, /P26,
N1P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
MP65, MPy4

OK 01, J1P8, N1P16, JIP26,
NP33, MP8, MP10, MP18,



Tema 2.3.
ArperatHble
COCTOsIHWSABELLIECTBA
1 (hazoBble
nepexoppl

MepBoe Hauano TepMOAMHaMUKK. AavabaTHblid npolecc. BTopoe
Hayasio TePMOAVMHaAMUKM.

TeopeTuueckoe 3aHsTue. 1ennosble agpuratenn. K tennosoro
fsurarens. OxpaHa Npupoabl

MpyHUMN [elcTBUS TennoBOW MalluvHbl. TensioBble ABUraTenu.
KM Ttennosoro Aasurartens. XonogwsbHble MalUMHbl. OxpaHa

npupogpl

TeopeTnyeckoe  3aHATHUE. VcnapeHne 1 KOHAeHcauus.
HacbllWeHHbIN  nMap W ero  cBoiCcTBa.  ABCOMOTHas U
OTHOCUTENbHasA BIAXKHOCTb BO3AyXa.

VcnapeHve 1 KoHaeHcaums. HacbIleHHbI nap U ero CBOICTBA.
AOBCOMIOTHaA U OTHOCUTE/IbHAA BM&XXHOCTb BO3gyxa. [Mpubopbl
ANa onpeaeneHns BNaXXHOCTU Bo3fyxa. Touka pocbl. KuneHwe.
3aBUCUMOCTb TeMnepaTypbl KUMEHWUs OT AaBneHus. KpuTuyeckoe
COCTOsiHMe BellecTBa. lMeperpeTblid Nap v ero UCnosib3oBaHue B
TEXHUKE

Na6opaTtopHas pa6ota Ne2. lI3mepeHue OTHOCUTENbHOA
BNaXHOCTW BO34yXa.

TeopeTnueckoe 3aHsaTue. JKWOKOE COCTOSHMA  BellecTBa.
MoBepXHOCTHOE HaTsXeHue. CMadnBaHue.
XapakTepucTmKa XMAKOro COCTOAHUA BellecTBa. MoBEpPXHOCTHbIA
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MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
MP64, MPy2, MPy5

OKO01,0K 03, OK 07, JIP30,
NP8, NIP16, /P26, JIP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, P61, MP67, P68,
MP69, MPy1, MPy2, MPy9,
MPytO, MPy11, MPy13

OKO01,0K 05, /1P8, JIP16,
NnP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, INP65, MNPG68, MPy1,
MPy3, NPy4

OK 04, IP14, NP23, NP24, *
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P62,
MP66, MP610, MPy7, MPyS,
MPy12

OKO01,0K 05, NP8, /P16,
NP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,



CNOM KMOKOCTU. DHeprus MOBEPXHOCTHOIO Cflos.  BAvdKHUIA
nopsifoK. MoBepXHOCTHOE HaTshkeHue. CmadvBaHue. FABNeHWS Ha
rPaHNLE XXNAKOCTU € TBepAbIM TenoM. KanmnnspHble SBNeHNS.
TeopeTnueckoe saHaTue. XapaKTePUCTNKM TBEPAbIX TeN
XapakTepucTuka TBEpAOro COCTOSIHMS BeLlecTBa.
Kpuctannnueckne n amophHble Tena. Ynpyrue cBoMCTBa TBEPAbIX
Ten. 3akoH [yka. MexaHu4yeckme CBOICTBA TBepAbIX Ten.
MnacTnyeckas (octatoyHasn) gecopmaums. TennoBoe paclumpeHme
TBepAbIX Ten u  xuakocteld.  Koath(uUMEHT  NMHEHOro
pacwmpeHuns.  KoahuumeHT 06bEMHOIO paclUMpeHns. Y4deT
pacluMpeHus B TexHuKe. [lnasneHne. YAenbHas Teniota
nnaeneHns. Kpuctannmsaums.

TeopeTuueckoe zaHaTue. PelUeHMe 3afaHNA N0 MOMEKYNSPHOM
(ke 7 TepMOAMHaMUKe c NpoeccnoHabHow
Hanpas/1eHHOCTbIO

MpakKTn4eckoe NPUMeHeHMe B NOBCEAHEBHOM XM3HU PU3NYECKMNX
3HaHWiN O CBOWCTBAX rasoB, XXWUAKOCTEW 1 TBEPAbIX Tes

KoHTponbHana paboTa

Pa3gen 3. 3nekTpognHaMmuka

Tema 3.1. TeopeTuueckoe 3aHsaTue. 3aKOH KynoHa. 3aKOH COXpaHeHus

AneKTpryeckoe 3apaga

rnone AneKTpuyeckme 3apsdbl. DNEMEHTapHbLIA 3NEKTPUYECKUIA 3apaf,.
3aKOH coxpaHeHWa 3apafa. 3akoH KynoHa. OnekTpuyeckas
MOCTOSAHHASA.

TeopeTnyecKoe 3aHATHE. 3ﬂeKTpV|L|ECK0e none
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MP31, MP42, MP46, MP55,
P62, MP65, MPy3

OKO01,0K 03, JIP8, /IP16,
NP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, MP63, MP65, MP69,
MPy1, MPy2, MPy3, MPytO

OKO1, /P14, NIP23, NP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, P61,
P63, MP64, MP65, MP67,
MPy2, MPy3, MPy5, MPy9,
MPy13

OK 04, OK 05, 1P8, JIP16,
NP26, /TP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, MP63, MP64, MP65,
MPy2, MPy4, MPy5

OK 05, /1P8, /P16, JIP26,



Tema 3.2.
3aKOHbI
NMOCTOSIHHOIO TOKA

dnekTpuyeckoe none. HanpsKeHHOCTb 3MEKTPUYECKOro nons.
MpuHLMN cynepnosvuum noneu. Pa6oTa cun
3NeKTpocTaTuyeckoro nond. MNoreHuunan. PasHOCTb NMOTEHLMAMNOB.
CBA3b MexXay Hanps>XXeHHOCTb0 U Pa3HOCTbHO  MOTEHLMaNoB
9M1IEKTPUYECKOTrO Nnons.

TeopeTnueckoe 3aHsTue. [NPOBOAHUKM N ANINEKTPUKN
[MpoBOAHVKM B 3NMEKTpPUYeckoMm  none.  [W3INEKTPUKN B
3NeKTpuyeckom none. Monapmnsaums AM3NeKTPUKOB.

TeopeTnueckoe 3aHATUe. KOHIEHCATOPBI

ONEKTPOEMKOCTb.  EAWHMLBI  3neKTpoemMKocTU.  KoHAeHcaTopbl.
CoefnHeHMe KOHAEHCAaTopoB B 6araperd. JHeprus 3aps>KeHHOro
KOHZeHcaTopa. JHeprua anekTpuyeckoro mnons. [lpumeHeHwe
KOH/ZleHCaTopOB

TeopeTnyeckoe 3aHATHE. PeLueHwne 3afad no TEME
«KoHpaeHcaTopbIl»

TeopeTnueckoe 3aHaTue. 3aKOHbl Oma ans u,enel‘/’l NOCTOAHHOIO
TOKa

Ycnosus, HeO6X0,IJ|I/IMbIe Ona BO3HMKHOBEHMA W MoAaep>XaHnA
ANEKTPUYECKOTO TOKa. Cwuna ToKa 1 NA0THOCTbL TOKa. 3akoH Oma
[NA y4yacTka Lenun. 3aBMCMMOCTb 3/1eKTPUYECKOro ComnpoTUB/IEHNA
OT Marepuana, ANWHBI W nolwagn nonepeyHoro Cce4vyeHusd
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P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3, MNPy4

OK 02, NP8, /1P16, 1IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P69,
MP610, MPy3, MPy4, MPy12
OK 02, NP8, /IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P67,
MP68, MPy9, MPyHO
OKO01,0K 04, MK 2.1., MK
2.2., P14, NP23, NIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MP63, MP67,
MP68, MP610, MPy9, MPy12,
MPy13

OK 02, JIP8, J1P16, J1P26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INP61,
MP63, MP64, MNPy4, NMPy5



NMPOBOAHMKA.  3aBUCUMOCTb  3/1EKTPUYECKOro  COMPOTUB/IEHNSA
MPOBOAHMKOB OT TemnepaTtypbl. TemnepaTypHbIi KOIPMUUUEHT
conpoTmeneHnsa. CBepXnpoBOAMMOCTb. JNEKTPOABUXKYLLAA cuna
MCTOYHMKa TOKa. 3akoH OMa A/1si NOMHOW Lienu.

TeopeTuueckoe 3aHsTue. [locnefoBaTenibHOE W napaiienbHOe
COeANHEHVE NPOBOAHNKOB

AnekTpuyeckne LUenwn. [lapannenbHoe W nocnegoBaTesbHoe
COEANHEHVE NPOBOAHNKOB

TeopeTuueckoe 3aHaTuMe. 3aKOHbl Kupxroga Aand ysna.
CoefHeHNe UCTOUHWKOB 3N1EKTPUYECKON 3Hepruy B 6aTapeto
3akoHbl  Kupxroga pna  y3na.  CoefjMHEHMe  WUCTOYHMKOB
3NEKTPUYECKOI 3Heprum B 6atapero

Na6opaTopHas pa6oTa Ne3. O3HaKoM/1eHne o
3/IEKTPOU3MEPUTENbHBLIMI NPUBOPamMm

Na6opatopHaa pa6ota Ne4. liccnenoBaHue Boan-aMHepHOVI
XapaKTEPUCTUKM NPOBOAHMKA

Na6opaTopHas pa6oTta Ne5. lIccnefoBaHMe MocneaoBaTe/lbHOro
coeNHeHVs NPOBOAHNKOB.
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OKO1, NP14, NIP23, /IP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, P63,
MP67, MPy9

OKO1, /P14, NP23, NIP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, MP61,
MP67, MPy9, MPyIO
OKO01,0K 04, MK 2.1., MK
2.2., JIP14, NP23, NP24, NIP25,
MP1, MP2, MP3, MP4, MP§,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12
OKO01,0K 04, MK 2.1., MK
2.2., P14, NIP23, NP24, NIP25,
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.JIP14, JIP23, NP24, NIP25,



Na6opatopHas pa6ota No6. VIccnegoBaHne napasninesibHoro
coenHeHNA NPOBOAHNKOB.

Na6opaTtopHas pa6ota Ne7. WM3mepeHne 3C M BHYTPEHHero
CONpPOTMB/IEHNA NCTOYHWNKaA Hanps>XeHna

TeopeTuueckoe 3aHaTue. PaboTa M MOLLHOCTb 3/1EKTPUYECKOrO
TOKa. TernsnoBoe AencTBue Toka

Pa6oTta u MOLLHOCTb MOCTOSHHOIO TOKa. TennoBoe ,U,el\/'ICTBI/Ie
TOKa. 3aKoH [xoyna—/leHua

TeopeTnueckoe saHaTue. PeLLeHVe 3a4a4 Mo 3MeKTPOAMHAMUKE C
NpoeccroHaIbHON HanpaBIeHHOCTLIO

KoHTponbHas pa6oTa
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MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, MP66, MP610,
MPy7, MPy8, MPy12
OKO01,0K 04, MK 2.1., MK
2.2., NIP14, NP23, NP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15, MP16,
MP17, MP39, MP66, MP610,
MPy7, MPy8, MPy12
OKO01,0K 04, MK 2.1, MK
2.2, NP14, NP23, NP24, NIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12
OKO01,0K 03, /P8, /IP16,
NP26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, MP63, MP64

OKO01,0K 04, MK 2.1, MK
2.2, NP14, NP23, NP24, NP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13,MP15, MP16,
MP17, MP39, MP61,MP63,
MP64, MP67, MPy9, MPy13



Tema 3.3.
ANeKTpPUYECKniA TOK
B pa3/InyHbIX cpefax

Tema 3.4.
MarHuTHoe none

Tema 3.5.
ANeKTpoOMarH1THas
NHOYKUWSA

TeopeTuueckoe 3aHATue. OEKTPUYECKUA TOK B MeTa/liax, B
BaKyyme, B 3/IEKTPO/IATaX
JNeKTpUYECKUiA TOK B 3NEKTPONUTaX. INEKTponm3.  3akoH
anekTponusa  Papages.  INEKTPOXUMUYECKUA  IKBUBASIEHT.
JNeKTPUYECKNIA TOK B BakKyyme. TepMO3/IEKTPOHHAs 3MUCCUS.
Mna3ma.
TeopeTuueckoe 3aHaTue. [10/ynpoBOAHUKN. COOCTBEHHas W
npvMecHas MpPOBOAMMOCTY nos1ynpoBOAHNKOB.
MonynpoBOAHWMKOBbLIN AyoA. MonynpoBOAHUKOBLIE NPUGOPbI
JNeKTpuyecknini  TOK B NOMYNpoBoAHUKax. Co6CTBEHHas U
npuMecHas  nposogumocT.  P-n nepexog.  lMpumeHeHwe
Mo/1ynpoBOAHNKOB. 10/1yNpoBOAHMKOBbIE MPMOOPSI
TeopeTuueckoe 3aHsTue. MarHuTHoe none. 3akoH Awmnepa.
Cwuna JlopeHua. MarHuTHble CBOMCTBA BELLLECTBA.
Bektop  MHAYKUMW  MarHUTHOro  nons.  HanpsXeHHOCTb
MarHATHoro  nond.  [leiicTBMe  MarHWTHOrO  MoONs  Ha
NPSMOSIMHEVHBI NPOBOAHWK C TOKOM. B3aummopfeinctsue TOKOB.
Cuna Amnepa. MNpumeHeHve cunbl AMnepa. MarHUTHbIA MOTOK.
PaboTa Mo nepemeLLeHn0 MPOBOAHMKA C TOKOM B MarHUTHOM
none. [enCTBME MarHUTHOrO MONA Ha ABMXYLUMIACS 3apsag. Cuna
JNopeHua. MpumeHeHWe cunbl JTopeHua. OnpegeneHne yaenbHOro
3apsaga.  MarHuTHble  cBolicTBa  BellecTBa.  MarHuTHas
npoHMuaeMocTb. ConHeYHast akTUBHOCTb U €8 BNnAHME Ha 3emio.
MarHuTHble 6ypu
TeopeTuyeckoe 3aHATWe. MarHuTHbIA  MOTOK.  HABnNeHue
3NEKTPOMarHUTHOM  MHAyKumn.  TpaBuno  JleHua.  3akoH
3NEKTPOMArHUTHON MHAYKLMN.
MarHMWTHbIA NOTOK. $BNEHME 3M1EKTPOMArHUTHOW  MHAYKUWK.
MpaBwio JleHua. 3aKOH 3NEKTPOMAarHUTHOM MHAYKUMK. Buxpesoe
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OKO01, /1P8, JIP16, JIP26,
NnP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MPS55, P68,
MP69, MNMP610, MNPy12

OK 01, MK 2.1., MK 2.2., NP8,
P16, 1P26, P33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, P68, MP69, MPy4,
MPytO

OK 02, J1IP8, J1P16, N1P26,
NnP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MNMPy3

OKO01,0K 05, /1P8, J1P16,
JIP26, N1P33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MNP62, MNMP63, NP64, NMPy2,



Pasgen 4. KonebaHusa
Tema 4.1.
MexaHn4yeckue
KonebaHus 1 BOMHbI

anekTpuyeckoe none. 3AC  uMHAYKUMM B ABVMKYLLMXCA
NMPOBOAHMKAX.

TeopeTnyeckoe 3aHATHeE. ABneHne CaMOVHAYKLUMI.
VHAYKTUBHOCTbL. SHEpPrna MarHUTHOrO Moss TOKa.

f1BNeHne camoMHAYKUMW. HAYKTUBHOCTL. DHEPrUA MarHMTHOro
nons Toka. B3aMmocBsi3b 3MEKTPUYECKMX U MarHWUTHBIX MOJeN.
JNeKTpoMarH1UTHoe none

NNa6opaTopHas pa6oTa Ne 8. M3yyeHwne ABNEHNA
3N1EKTPOMAr HATHOM UHAYKLUMN

TeopeTnueckoe 3aHsaTue. PelleHMe 3ada4y Mo Teme «3aKoH
3NEKTPOMAarHATHOW WHAYKUMM W SIBNEHME CaMOUHAYKUUU» C
NpogecCOHaIbHO HanpaBEHHOCTbIO

N BOJTHbI

TeopeTnyeckoe 3aHATMeE. MexaHunyeckne KonebaHus.
MexaHu14eckne BOSHbI

KonebatenbHoe  fBwkeHue.  [apMOHMYecKue  KonebaHus.
CB060fHbIE MexaHWyeckune KonebaHus. [lpeBpalleHune 3Heprum
npy  KonebatesibHOM  ABukeHuW. CBOGOAHbIE  3aTyXarouiue
MexaHuyeckme  KonebaHus. MaTtemaT1yecKuii MasATHUK.
MPYXXVHHBINA MasTHUK. BbIHY)XAeHHble MexaHu4eckue KonebaHus.
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MPy4, MNPy5

OKO01,0K 05, IP8, JIP16,
NP26, NIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P63, MP68, MPy2

OKO01,0K 04, MK 2.1., MK
2.2., NP14, NP23, P24, NP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, P63, P68,
MPy2

OKO01,0K 04, MK 2.1., MK
2.2., P14, NP23, NP24, NP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, MP61, MP62,
MP63, MP64, MP67, MPy2,
MPy5, MPy9, MPy13

OK 05, P8, /1P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MPy3



Tema 4.2.
SNEeKTPOMarHuT-
Hble KO/iebaHus 1
BOJIHbI

Pe3oHaHC. lNonepeyHbie 1 NPOAO/bHBLIE BOMHbLI. XapaKTEPUCTUKU
BOJ/IHbI. 3BYKOBbIE BO/HbI. Y /IbTPa3BYK U ero NpuMeHeHue
TeopeTnueckoe saHaTUe. DNIEKTPOMArHUTHbIE KONebaHWs
CB0O6OfHbIe  3/MeKTpOMarHWTHble  KosebaHusa.  MpeBpalyeHue
3Heprum B  KonebateslbHOM KOHType. Popmyna ToOMCOHa.
3aTyxalolme  3NeKTpOMarHuUTHble  KonebaHusa.  [eHepatop
He3aTyXaloLWMX 3MEeKTPOMarHUTHbIX KonebaHuiA. BbIHYXAeHHbIe
ANEeKTPUYECKMNe KonebaHms.

TeopeTnueckoe 3aHaTue. LIeNN nepemMeHHOro Toka

MepeMeHHbI TOK. "eHepaTop MepeMeHHOro TokKa. EMKOCTHoe u
WHAYKTMBHOE COMNPOTWB/IEHNA MepeMeHHOro ToKa. AKTMBHOe
conpoTuBieHe. 3akoH Oma A0S 3MeKTPUYEecKor  Lenu
MepemMeHHOro Toka. PaboTa M MOLLHOCTb MNEpPeMeHHOro TOKa.
Pe30HaHC B 3NEKTPUYECKONA LienM.

TeopeTuueckoe 3aHaTue. TpaHcopmaTopbl.  lonydyeHwe,
nepegava v pacnpefeneHune 3NeKTPO3HEPTUN

TpaHcdopmaTtopbl.  TOKM  BbICOKOA  4acToTbl.  [lony4yeHwe,
rnepegava v pacrnpeeneHve 3NeKTpo3Hepruu.

Na6opaTopHas pa6ota Ne9. VI3ydeHre paboTbl TpaHCcopmarTopa

TeopeTuueckoe 3aHaTHe. DNEKTPOMArHWUTHbIE BO/MHbI. [PUHLMM
paanocBssn. MpUMeHeHVe 31eKTPOMArHUTHbIX BOH
JNeKTpOMarHWTHOE  Mone  Kak  0Cobblii  BWA — MaTepuu.
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OK 01, /P8, /P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MPy3, MPyHO

OK 01, /1P8, 11P16, /1P26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MNP63,
MpPe67, NMPy9

OK 01, /IP8, P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3L,
MP42, MP46, MP55, MP67,
MPy1, MPy9, MPyLO
OKO01,0K 04, MK1.3.,

MK 2.1., IP14, IP23, NP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12
OK 02, MK 2.1., MK 2.2., P8,
NP16, P26, /P33, MPS,
MP10, MP18, MP19, MP28,



Pasgen 5. OnTunka

Tema 5.1.
Mpupopa ceeTa

Tema 5.2
BonHoBbIe cBOICTBA
cBeTa

AneKTpoMarHUTHble BOMIHbI. CBOWCTBA 3/1EKTPOMAarHUTHbIX BOJIH.
Bubpatop lepua.  OTKpbITbIA  KOMiebaTe/lbHbIA  KOHTYP.
N306peTeHre pagno A.C. TonosbiM. TOHATME O pPagMoCBA3W.
MpyvHUMN pagnocBssasn.

CamocTodaTenbHasa pa60Ta

PeLueHve NHAMBUAYASTbHbIX 3aaHni no Teme
«ONEeKTPOMarHuUTHble KonebaHns 1 BOSIHbI»

TeopeTnueckoe 3aHsTue. 3aKOHbl OTPOKEHUSA U MpPerioMIeHNs
CBeTa. fIB/IeHME MOSIHOMo OTPaXKeHUs

TOueuHbIli MCTOYHMK CcBeTa. CKOPOCTb pacrnpoCTpaHeHUs CBeTa.
3aKOHbI OTPaXKEHNA 1 npeniomnieHns ceeta. CoMHeYHbIe U NTyHHbIe
3aTMeHus. MpuHumn MolireHca. MonHoe oTpaxeHwe.
TeopeTuueckoe saHaTue. JIMH3bI. [MOCTPOEHME M306paXKeHUs B
NH3ax. PopMysa TOHKOIN IMH3bL. OnTuyeckune npubopsl

JNInH3bl. TocTpoeHve n306pakeHNst B NIMH3aX. ®OpMyna TOHKOM
NNH3bl.  YBeNnyeHve NuH3bl. [Na3 Kak OnTU4Yeckas CuUCTemMa.
OnTnyeckre npubopbl. Teneckonbl. Cunia ceeta. OCBELEHHOCTD.
3aKOHbI OCBELLIEHHOCTH

Na6opatopHas pa6ota Nel0. OnpefgeneHne nokasartens
npenomneHns cTekna

TeopeTuueckoe 3aHaTue. VIHTEpdepeHums cseTa [Audpakuyms
cBeTa
WHTepdepeHums  ceeTa.  KOrepeHTHOCTb  CBETOBbIX  /y4eid.
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MP30, MP31, MP42, MP46,
MP55, IMP61, MP62, MNP63,
P68, NMPyrO

OK 05, J1P8, J1P16, JIP26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 1NP62,
MP63, MNP64, MPy2

OK 04, NP8, N1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P67,
P68, MNP69, rNPy3

OK 04, /IP14, JIP23, JIP24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP64,
MP66, MP610, MPy7, MPys,
MPy12

OK 05, /IP8, /P16, JIP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,



Pasgen 6. KsaHToBasa
Tema 6.1.
KBaHTOBas ontuka

VHTepthepeHuma B TOHKMX nneHkax. Kosbua HbloTOHa.
icnonb3oBaHve UHTEP(IEPEHUMM B Hayke M TexHuKe Adudpakums
ceeta. Oudpakums Ha Wenm B MapaIeslbHbIX  Jlyyax.
AvpakunoHHas peleTka. MNoHaTre o roforpagpun.
TeopeTuueckoe 3anatue. [onapusauua. Aucnepcusa. CnekTpsbl
Monsapusaumns nonepeyHbIX BOMH. Monsipusaums ceeta. [BoiHoe
nyyenpenomneHuve. lonapomgbl. Aucnepcus ceeTa.  Bugbl
n3nyyeHnin. Bugbl cnekTpoB. CnekTpbl McnyckaHus. CnekTpobl
nornoweHns. CnekTpasibHbId  aHanu3. CnekTpasibHble Knacchbl
3Be3f.

Na6opaTopHaa pa6ota Nell. OnpeaeneHne AUHbI CBETOBOIA
BOJTHbI C NMOMOLLBH0 ANDPAKLNOHHOW PELLETKN.

TeopeTuueckoe 3aHaTue. Y/bTPapUONETOBOE  U3NYyYeHMe.
MH(ppakpacHoe n3nyyeHne. PEHTreHOBCKME Nyyn.
YnbTpatnoneToBoe  u3ny4veHue. VIH(pakpacHoe — M3/yyeHue.
PeHTreHoBckue nyun. WX npupoga w  ceoiicTea. Llkana
3NEKTPOMArHUTHbIX U31yYeHWiA

hunsnka

TeopeTuueckoe 3aHatme. KBaHTOBas runotesa [l1naHKa.
[aBneHve ceeta. XMMUYECKOE [ieiCTBINE CBETA.

KBaHTOBaA runotesa  [naHka. Tennosoe N3nyyeHue.
KopnyckynspHo-BonHoBOM  fyann3M. @DoToHbl. unotesa Je
Bpoiind 0 BOMHOBLIX CBOMCTBax 4YacTuy. COOTHOLUEHME
HeonpegeneHHocTel eliseH6epra. [JaBneHune cBeta. XMMUYeCKoe
pelictBume ceeta. OnbiThbl [N.H. Jle6enesa n H.N. Basnnosa
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MP42, MP46, MP55, MP62,
MPy1, MPy4

OK 05, /1P8, J1P16, J1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INMP62,
MPy4, MPy8

OK 04, /IP14, NP23, NIP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12
OK 05, OK 07, /P8, /P16,
NP26, NIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P68, MP69

OK 05, /P8, /P16, /P26,
N1P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP61,
P62, MP63, MPy1, MPy2,
MPy3, MPy5



Tema 6.2.
dun3nKa atoma u
aTOMHOro afpa

TeopeTuueckoe saHaTre. POTOINGEKT. 3aKOHbI HOTOIPPEKTA

doToa(htheKT.  YpaBHeHMe JNHWTeHa Ana  (oToaddekTa.
BHeLHw®i1 (hOTOINEKTPUYECKUIA adpekT. BHyTpeHHMIA
(hoToapheKT. Tunbl (HOTO3NEMEHTOB. NprMeHeHUe hoToadheKTa

TeopeTuueckoe 3aHaTue. HAdepHad mMofenb atoma. lloctynathbl
Bopa. PaanoakTMBHOCTb. 3aKOH pPaAMOaKTMBHOrO pacnaja.
PafinoakTnBHbIe NpeBpaLleHuns.

Pa3BuTVe B3rnNA40B Ha CTpOeHue BellecTBa. Mogenu CTpoeHus
aTOMHOro a4pa. 3aKOHOMEpPHOCTM B aTOMHbIX CNEKTpax BOA0POAa.
AnepHas mogenb atomMa. OnbITel 3. Pesepdopia. Mogens atoma
Bogopoda no H. Bopy. KBaHTOBble mnocTynaTbl bopa. JSlasepsbl.
Paln0aKTUBHOCTb. 3aKoH pasnoaKTUBHOIO pacnaga.
PagnoakTvBHble  npespalleHns.  Crnocobbl  HabnwaeHus  u
perucTpaumm  3apskeHHbIX 4Yactud. ekt BasunoBa -
YUepeHKoBa.

TeopeTuueckoe saHaTme. CTPOEHMe aTOMHOro sgpa. [dedekr
MaccChbl, 3HePrus CBA3N 1 YCTONYMBOCTbL aTOMHBbIX S4€ep.

CTpoeHve aTomMHOro fgpa. [Jedgekt maccbl, 3Heprus CcBA3U WU
YCTONYMBOCTb aTOMHbIX Sfep.

TeopeTnyeckoe saHaTue. FAEPHblE peakuUMN. SHEPreTUyecKuii
BbIXO/, SiIEPHbIX peakuyii. ICKycCTBeHHas paanoaKTUBHOCTb.
FAnepHble peakUuun. AaepHas 3HepreTnKa. SHEPreTUYECKnin BbIXos,
SepHbIX peakuuii. ICKycCTBEHHas paiM0aKTUBHOCTb.

TeopeTuueckoe 3aHsTue. [eneHne TaXenbix agep. LlenHasa
fAepHas peakuusi. YnpaBnsemas LenHas peakums. HaepHblid
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OK 02, /1P8, N1P16, JIP26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP67, MPy2, MPy5

OK 05, J1P8, /1P16, J1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TP63,
P64, MNP65, MNPy2, MNMPy3

OK 05, /1P8, JIP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
P65, MPy3

OK 05, /IP8, JIP16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MPy5, MPy9

OK 05, OK 07, JIP8, JIP16,
NP26, NP30, /P33, MP8,



peakTop. Bronornuyeckoe AeiicTBME PaAMOAKTUBHBIX U3MYYeHUIA.
TepmosiaepHbIli CUHTES

[eneHvie TskenbIx saep. LienHas saepHas peakuus. Ynpaensemas
LiernHas peakuysi. AnepHblii peakTop. MonyyeHne pagyroaKTUBHbIX
M30TOMOB U WX MNpuUMeHeHve. bBuonoruuyeckoe aeiicTeure
PaAMOAKTUBHBLIX  W3/TyUYeHWIA. OnemMeHTapHble  YacCTWLibI
TepMosiepHbIi CUHTE3. DHeprus 3Be3f.

Pasgen 7. CTpoeHne BceneHHoOM

Tema 7.1
CTpoeHue
ConHeYHoi
CUCTEMBI

Teopetnueckoe 3aHaTue. CTpOeHMe ConHeyHon  cucTemsl
3BE3/bl, MX OCHOBHblE XapaKTepUCTUKWA. MneuHblin MyTb — Hawa
["anakTVKa. Tunbl raiakTyK.

ConHeuHasa cuctema: MnaHeTbl U Masble Tena, cucTeMa 3eMna—
NyHa. CtpoeHve n 3Bontoums ConHua v 38e3g. Knaccudgmkaums
3B634. 3BE34bl M WUCTOUHMKM UX 3Hepruu. [anaktvka. Twunbl
ranaktmk CoBpemMeHHble NPeAcTaB/eHna O CTPOEHUUN U 3BOHOLUA
BceneHHoi

Na6opatopHas pa6ota Ne12. 3y4yeHMe KapTbl 3B€34HOI0 Heba.

Pa6oTa Hag UHAUBUAYANTbHBIM MPOEKTOM

MpomeXyTouyHasa aTTecTaumnsa (3K3ameH)

Bcero:
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32

12
184

34

MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, MP61, MP68, MPy1,
MPytO

OK 05, JIP26, J1IP34, MP5,

MP21, MP33, MP36, MP37,
MP38, MP55, MP56, MP57,
MP61, MNMP63, NMP69, NMP610,
MPy1, MPy6, MPy11, MPy12

OK 04, NIP14, P23, NIP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
P69, MP610, MPy1, MPy7,
MPy12



3. YC/10BNA PEANTN3AUNN TTPOIPAMMBbI YHEBHOI O NPEOMETA

3/1. MaTtepuasibHO-TEXHUYECKOe 06ecreueHme

[na ocBoeHMss nporpammbl y4yebHoro npegmetra OOIly/11 dusmka B
OBIMOY «K3MT» umeetcs y4ebHbI KabuHeT «Pursmka.

[MomeLleHNe KabuHeTa OCHALLEHO TWUMOBbLIM 060PYAOBaHMEM, B TOM 4YuC/e
cneunanu3npoBaHHOW  yuyebHOM  Mebenblo M CpeacTBamMyv  00YYeHWs,
HEOOXOAMMbIMM  ANS  BbINO/HEHUS  TPebOBaHM K  YPOBHIO  MOAFOTOBKM
0byyaroLmxcs.

OcHalleHne yyebHoro KabumHera:

- NOoCajoyHble MecTa rno KomyecTBy 00y4yaroLmnxcs;
- paboyee MecTO npernogasarens;

- 3aflaHnAa 4nsi KOHTPO/IbHbIX Pabor;

- npodeccnoHaNbHO-0PMEHTUPOBAHHbIE 3aaHNs;
- 3K3aMeHaUWOHHble MaTepuasbl.

TexHunyeckme cpeacTea 00y4yeHus:

- MEepCOHa/IbHbIA  KOMMbIOTEP  C  JIMUEH3WOHHLIM  MPOrpaMMHbIM
obecrieyeHnem;

- NPOEKTOP C 3KpaHOM.

3asbl:

BrubnunoTeka, YnTaNbHbIN 3a1 C BbIXOJOM B CETb VIHTEPHET.

3.2. VHhopMauMoHHOe 06ecreyeHe peannsaLnm NporpamMmmbl

[na peanusaunn nporpammbl B 6MbnmMoteyHom ¢oHge OBIMOY «KOMT»
MMEKTCA MeyaTHble W 3M1EKTPOHHble o0bpa3oBaTefibHble W UH(OPMaLNOHHbIE
pecypcbl Ans UCnonb3oBaHWs B 06pa3oBaTe/lbHOM MpoLecce.

3.2.1. OCHOBHbIE UCTOYHUNKMN

1. Msknwes TI.4., byxosueB b.b., Cotckmi H.H. ®usmka 10 Knacc
YuebHUK. ba3oBblil i1 yrnybneHHbI ypoBHU. - M.: MpocselleHne, 2022.

2. Makuwes I.4., byxoBues b.b., Cotckuini H.H. ®Pusmka 11 Knacc.
Yu4ebHUK. ba3zoBbln 1 yrinyoneHHbIn ypoBHW. - M.: MpocseLyeHne, 2022,

3.2.2. [onoNHUTEe/IbHbIe NCTOYHUKN

1 PogmoHoB, B. H. ®usmka pna konnemkein: ydebHoe nocobue AN
cpefHero npodeccunoHanbLHoro ob6pasosaHua/ B. H. PognoHoB. — MockBa .
M3patenscTBo KOpaiiT, 2024. — 202 ¢. — (MpodheccrmoHanbHoe 06pa3oBaHune). —

o1



ISBN 978-5-534-10835-4. —  TeKCT: 3neKTPOHHbIA /[  Ob6pa3oBaTe/ibHas
nnatqopma KOpainT [cainT]. — URL.: https://urait.ru/bcode/541746

2. BacunbeB, A.A. ®usmka: YydyebHOe nocobme ONA  CPedHero
npoeccuoHanbHoro obpasosaHuns / A.A. Bacunbes, B.E. ®efopos, J1.4. Xpamos.
— 2-e n3a., ucnp. 1 gon. — Mocksa: MN3pgatenscTBo KOpaiT, 2023. — 211 ¢. —
(MpoeccroHanbHoe o6pasoBaHMe). — ISBN 978-5-534-05702-7. — TeKcT:
3NEKTPOHHLIA // Ob6pasoBaTenbHasd nnatdopma HOpant [cant]. — URL:
https://urait.ni/bcode/514208

3.2.3. VIHTepHeT-pecypchbl

1 EagnHas  KONMeKuMnM  UMMpoBbiX  06pa3oBaTte/ibHbIX — PecypcoB
[2nekTpoHHbIn pecypc] URL: http://school-collection.edu.ru/

2. Poccuitickast  anekTpoHHas LWKona [3NeKTPoHHbIA  pecypc] URL:
https://resh.edu.ru/

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

4. Pewy EI3 [SnekTpoHHbI pecypc] URL: https://phys-ege.sdamgia.ru/

52


https://urait.ru/bcode/541746
https://urait.ni/bcode/514208
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
https://phys-ege.sdamgia.ru/

4. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHNA YHEBHOI' O

NMPEOMETA
KOHTpONb UM OLEHKa pe3ynbTaTOB OCBOEHWMSI Y4yeOHOro npeameTa
PAcKPbIBAKOTCA  Yepe3  AUCLMNAMHAPHbIE Pe3y/bTaTbl, HarpaBfieHHble Ha

(hopmMupoBaHMe O6LWMX W MNPOMECCUMOHAIbHLIX KOMMETEHUMIA MO pasfjenam U

TemaM Co/iepXkaHnsi y4eGHOro mMatepuana.

O6uwasa /
npodeccnoHanbHas
KOMNeTeHUNA
OK 01. BblbupaTb criocobbl

peLueHns 3a8a4
NpotheccnoHabHOM
[eATeNnbHOCTU
MPUMEHUTENBLHO K pasyHbIM
KOHTeKCTam

OK 02. Ncnonb3oBatb
COBpPEMEHHbIe cpefcTBa
NnoucKa, aHanm3a u
NHTEprpeTauun
NH(opmaumun, 1
NH(OPMaLNOHHbIE
TEXHONIOrNN ANS BbIMNONHEHUSA
3aaay NpodeccrMoHanbHOM
[esTeNIbHOCTH

Pasgen / Tema

BepgeHune
Pasgen 1, Tema 1.3

Pasgen 2, Tema 2.1, Tema
2.2, Tema 2.3

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

Pasgen 4, Tema 4.2

Pasgen 1, Tema 1.2, Tema
13

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

Pasgen 4, Tema 4.2

Paspen 5, Tema 5.1
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TuvNbl OLEHOYHbIX
MeponpuATUin

YCTHbI onpoc

TecTmpoBaHue

YCTHbI onpoc

TecTnpoBaHue

YCTHbI onpoc

PU3NYECKNIN OUKTAHT
MpencraBneHne  pesy/bTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

YCTHbIA onpoc
MpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTposibHas paboTta
TecTupoBaHue

YCTHbI onpoc

PUN3NYECKNIA AUKTAHT
MpefcTaBneHne  pesynbTaToB
nabopaTtopHbIX paboT
KoHTposibHas pabota

YCTHbIN onpoc

PU3NYECKNIA AUKTAHT

TecTupoBaHue

YCTHbIli onpoc

PU3NYECKNIA ANUKTAHT
MpeacTaBneHne  pesynbTaToB
nabopaTtopHbIX paboT
KoHTposibHas pabota
KoHTposnbHas paboTa

MpencTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
MNpefcTaBneHue  pesynbLTaToB

nabopaTtopHbIX paboT
KoHTponbHas paboTa



OK 083. MNnaHupoBsaThb u
peann30BbIBaTb COOCTBEHHOE
NpoMeccnoHaibHoe U
JMYHOCTHOE pa3BUTKE,
npeanpUHMMaTEbCKYHO
[eAaTeNIbHOCTb B
npodeccrMoHanbHol cgepe,
MCNOMb30BaTb 3HAHWA MO
(hMHaHCOBOW rPaMOTHOCTY B
Pa3/IMYHbIX XXU3HEHHbIX
cUTYyauusx

OK 04. 3tpcheKTnBHO
B3aMMO/AENCTBOBATL U
paboTaTtb B KONEKTUBE U
KOMaHze

OK 05. OcyLLecTBNATbL
YCTHYHO U MUCbMEHHYHO
KOMMYHUKaLMo Ha
rocyapCTBeHHOM 5i3blKe
Poccuiickoin degepaumm ¢
y4eTOM 0COBEHHOCTEN
COLMAIbHOTO U KyNbTYPHOTO
KOHTeKcTa

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

Pasgen 3, Tema 3.2

MMoBTOpeHME Kypca (UNKK
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

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

KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaToB
nabopartopHbIX paboT
KoHTponbHas paboTa

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
nabopartopHbIX paboT
KoHTponbHas paboTa

BXo4HOW KOHTPO/b

YCTHbI onpoc

®PU3NYECKNIA AUKTAHT
TecTupoBaHue

YCTHbIn onpoc

PU3NYECKUIA ANKTAHT
MpenctasneHne  pesynbTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTa
TecTupoBaHue
MpencraBneHne  pesy/bTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTa
KoHTponbHas pabota
MMpenctaBneHne pesynbLTaToB
nabopartopHbIX paboT

YCTHbI onpoc
MpencTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta

YCTHbI onpoc

PU3NYECKNIA AUKTAHT
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc

PU3NYECKUIA ANKTAHT

YCTHbIN onpoc

PU3NYECKUIA ANKTAHT
KoHTponbHas paboTa
lNpenctaBneHne pesynbLTaToB
nabopaTopHbIX paboT

YCTHbI onpoc

PU3NYECKNIA AUKTAHT



OK 07. CopgelicTBoBaThb
COXPaHEeHWIO OKpYXKatoLLei
cpeabl, pecypcocbepexxkeHuto,
MPUMEHATb 3HaHUSA 06
M3MEHEHWUN KNMaTa,
MPUHLMMBI 6epeXxIMBOro
NPOV3BOACTBA, APPEKTUBHO
[elicTBOBaTb B Upe3BblyaliHbIX
CUTyaumsax

MK 21 BbaBnate #
ANarHocTnpoBsartb
HencnpaBHOCTK 7
MOBPEXAeHUA YCTPOWCTB
NHOKOMMYHMKALMOHHbIX
cuctemM, B TOM  4ucne
MepCoHasIbHbIX LMPOBbLIX
YCTPOWCTB n otucHoM
TEXHUKMW.

MK 2.2. YCTpaHATb
HencnpaBHOCTU 7
MOBPEXAEHUA YCTPOMNCTB
MNH(OKOMMYHUKALMOHHbIX
cucteM, B TOM  4ucne
NepcoHaIbHbIX LMPOBbIX

Paspgen 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 pa6oTa

MpefcraBneHne  pesy/bTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTa

YCTHbIN onpoc

PU3NYECKNIA QUKTAHT
MpencraBneHne  pesy/bTaToB
nabopaTopHbIX paboT
KoHTponbHasa pabota

YCTHbIn onpoc

PUN3NYECKNIA ANKTAHT
KoHTponbHas paboTa

YCTHbI onpoc
lNpeactaBneHne pesynbTaToB
nabopaTtopHbIX paboT

YCTHbIN onpoc
®PU3NYECKNIA ANKTAHT
KoHTponbHas paboTta

YCTHbIn onpoc

PU3NYECKUIA AUKTAHT
KoHTponbHas paboTta
TecTupoBaHue

YCTHbI onpoc
lNpencTtaBneHne pesynbTaToB
nabopartopHbIX paboT
KoHTponbHas paboTta

YCTHbIA onpoc

KoHTponbHas paboTta
MpencraBneHne  pesynbTaToB
MPaKTUYeCKnx pabot

YCTHbIA onpoc
MpencraBneHne  pesynbTaToB
nabopartopHbIX paboT

YCTHbI onpoc
MpencraBneHne  pesy/ibTaToB
nabopaTtopHbIX paboT

YCTHbIA onpoc
MpeacTaBneHne  pesy/ibTaToB
nabopaTtopHbIX paboT

YCTHbIA onpoc

MNpeactasneHve  pesynbTaToB



YCTPOWACTB n odhmcHoi nabopaTtopHbIX paboT
TEXHUKMN.
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