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1. OBLWASA XAPAKTEPUCTUKA PABOYE MPOIrPAMMbI
YUEBHOI O NMPEAMETA
1.1. Mecto y4yebHOro npegMeTa B  CTPYKType  OCHOBHOW

npodeccMoHasIbHON 06pa3oBaTe/IbHON NPOrpaMmmbl

YuebHbli  npegMeT  «du3nKa»  ABNSETCA  00s3aTeNbHOM  YacTbio
06Leobpa3oBaTe/lbHOM NOAroTOBKM OCHOBHOW npodeccroHasibHOM
06pa3oBaTe/ibHON NporpaMmbl - MPOrpamMmmMbl MOAFOTOBKN CNELNAIUCTOB CPeAHEro
3BeHa no cneunanbHocT 15.02.06 MoOHTaX, TexXHUYecKas 3Kcnayarauma wu
PEMOHT XO0/104MNNbHO-KOMIMPECCOPHbIX M TEMNOHACOCHbIX MALLWH W YCTaHOBOK (MO
oTpacnam).

1.2. Llenu n nnaHnpyemMble pe3y/ibTaTbl 0CBOEHUA y4ebHOro npegmeTta

1.2.1 Llenn ocBoeHMA y4ebHOro npegmeTta

Cofiep>xaHue nporpaMmmMbl yyebHOro npegmeta «®Pu3nka» Hampas/ieHO Ha
[OCTUXKEHWE pe3ynbTaToB ero M3y4yeHns B COOTBETCTBUM C TpeboBaHuAMU PIOC
COO c yyeToM npodpeccroHanbHon HanpaeneHHocTn @IrOC CrlO0.

OCHOBHbIMY LENAMW N3yYHeHNs y4ebHOro npegmeta «Pusmnka» ABistoTCA:

- (hopMuMpoBaHMe y 06yYarOLMXCA YBEPEHHOCTU B LIEHHOCTU 06pa3oBaHus,
3HAUMMOCTU  (PU3NYECKMX 3HaHWMIN [N COBPEMEHHOr0  KBa/IM(ULMPOBAHHOIO
creyuanmncTa Npy oCyLLLEeCTBIEHNN ero NPOecCUOHaIbHON AeATeIbHOCTY;

- (hopMMpoBaHMe eCTeCTBEHHOHAYYHON rPaMOTHOCTY;

- OBnafleHMe  cneundgmyeckom  cUCTeMOM  (IM3NYECKUX  MOHATUNA,
TEPMUHO/IOTMEN U CUMBOJINKOM;

- OCBOEHWEe OCHOBHbIX (JU3MYECKNX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTEN;

- 0BflafeHNe OCHOBHbIMM MeTOJaMM Hay4yHOro MO3HaHWA NPUPOAbI,
NCronb3yeMbiMU B (PU3nKe (HabnogeHve, onuvcaHue, U3MepPeHWe, BbIABUXEHMWE
rmnoTes, NPOBeAeHME 3KCNEPUMEHTA);

- 0BflafieHe yMeHnAMKU obpabaTbiBaTb AaHHbIE IKCMEPUMEHTa, OOBACHATb
MoJly4yeHHble pe3yNbTaTbl, YCTaHaB/IMBATb 3aBUCUMOCTU MeXZY (U3NYECKMM
Be/IMYMHaMKN B HAONHO4aeMOM SIBIEHUN, [enaTb BbIBOAbI;

- (bopmMupoBaHMEe YMeHUA peluaTb (M3MYecKne 3afayn pasHbIX YPOBHEN
C/TIOXKHOCTW;

- pasBuTKe NO3HaBaTe/lbHbIX NHTEPECOB, MHTENNEKTYa/IbHbIX N TBOPYECKMX
CMOCOGHOCTEN B npoLecce NPUOOPETEHNS 3HAHUI C MCNOJb30BAHNEM Pa3/INYHBIX
MCTOYHUKOB MH(OPMaLMM U COBPEMEHHBLIX WHMOPMALMOHHBIX TEXHOMOMNNA;
YMeHUA  (hOpMy/nMpoBaTb U OOOCHOBbIBaTb  COOCTBEHHYH  MO3UUUKO MO
OTHOLLEHMIO K (DU3NYECKOW MHopMaLMK, Moy4aeMoit 13 pasHbIX MCTOYHMKOB;

- BOCMWTaHWe YyBCTBa FOPAOCTY 38 POCCUMCKYIO (DU3NYECKYHO HayKy.
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1.2.2 MnaHupyemble pe3y/ibTaTbl OCBOEHMS YUEOHOro npeameTa
Oco60e 3HaueHne YYeOHbIN NpeaMeT UMeET NPy POPMUPOBAHNN 1 Pa3BUTUN OBLLMX N NPOJECCUOHAIbHBIX KOMNETEHLNN,
a TakXKe COOTBETCTBYHIOLMX UM pe3ynbTatam 06y4veHus cornacHo ®rOC COO.

MnaHupyemble pe3ynbTaTbl 06yUYeHUs

KomneTteHunun (OK, MK)

OK 01. BblbupaTb cnocoobb!
peLLeHns 3aaaq
NpoeccnoHanbHoOM
NeATeNbHOCTY NPUMEHUTENBHO K
pasIMyYHbIM KOHTEKCTaM

Obwwue
NIP14 - oco3HaHWe NMYHOro BKMaga B MOCTPOEHMe
YCTONUYMBOr0O 6yayLLero,
NIP23 - TrOTOBHOCTb K TpyAy, OCO3HaHWE LEHHOCTH
MacTepcTBa, TPyAontome,
NIP24 - TrOTOBHOCTb K aKTMBHOW [eATeNlbHOCTM
TEXHO/IOTUYECKON W COUMa/IbHOM  Hanpas/fieHHOCTH,

CMNOCOGHOCTb  MHMUMMPOBATb,  MNJIAHUPOBaTb U
CaMOCTOSTE/IbHO BbIMO/HATL TaKyHo AeATeNIbHOCTb,
np2s5 - WHTEpPeC K  pasnMyHbIM  cdepam

NPoecCMoHaIbHON AesTeNbHOCTM, YMEHME COBepLUIATb
OCO3HaHHbIA  BbIGOP  Gyayulein  npodeccumn  ”
peasin30BbIBaTb COOCTBEHHbIE XKM3HEHHbIE MNJ1aHbI,
JIP26 - roTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHMIO U
camo06pa30oBaHMI0 Ha NPOTSHKEHUN BCEM XKIN3HU,

JIP34 - 0co3HaHME LIEHHOCTU Hay4YHOWN AesTeNbHOCTH,

rOTOBHOCTb OCYLLECTBNATb MPOEKTHYO n
NCCNeaoBaTe/bCKy0 [AeATeNIbHOCTb UHAMBUAYANILHO U
B rpynne,

MP1 -  camocToATeNnbHO  (hopmynuMpoBaTb W
aKTyanMsmposaTb  npobnieMy, paccmaTpuBatb - ee
BCECTOPOHHE,

OucunnnunHapHble

MP61 cthopMMPOBAHHOCTb MpPeACTaBNEHUIA O
ponu U MecTe (U3NKA N aCTPOHOMUWN B COBPEMEHHOIA
Hay4HOW KapTMHe Mupa, O CMCTEMOOOGPa3yHoLLEein Ponu
(M3MKN B PasBUTUN E€CTECTBEHHBLIX HayK, TEXHUKW W
COBPEMEHHbIX TEXHOMOTNA, O BKMaAe POCCUNACKUX U
3apyOeXHbIX YYEHbIX-(DM3UKOB B PasBUTME HayKM;
NMOHVMaHue (PU3MYECKOM CYLLHOCTU  HaboAaeMbIX
ABMIEHUA  MUKPOMMpA, Makpomupa W  Merammpa,
MOHWMaHWe PoM  aCTPOHOMMM B MPaKTUYECKON
[eATeNbHOCTM  YerioBeKa W Ja/lbHellleM  Hay4HO-
TEXHNYECKOM pasBuTUM, ponu (hr3nKN B
(hopMupoBaHUM  Kpyrosopa U (DYHKLMOHASIbHOM
rPamoOTHOCTN YefloBeKa A1 PELUeHNs NPaKTUYECKMX
3afay;

MP62 ChopMMPOBaAHHOCTb YMEHUIA
pacnosHaBaTb (Pu3nyeckne sBneHWs (MpoLeccobl) U
OOBACHATL WX Ha OCHOBE M3YYeHHbIX 3aKOHOB:
pPaBHOMEPHOE W PaBHOYCKOPEHHOe MpPAMONVHENHOoe
[BWXeHVe, CBOOGOAHOE MajeHWe Tef, [BVDKEHME MO
OKPY>XHOCTW,  WHepuus,  B3auMOfeicTBme  Ten,
KonebatenbHoe  [BWKEHWEe,  Pe30HaHC,  BOJIHOBOE



MP2 - ycTaHaBNMMBaTb CYLLECTBEHHbIN MPU3HAK WK

OCHOBaHWA [N CpPaBHeHWs,  Knaccuukaumm u
0606LLeHMA,
MP3 - onpefenatb Uenn [eATeNbHOCTM, 3adaBaTtb

napameTpbl U KPUTEPUM MX [JOCTUIKEHUS,

MP4 - BbISIBNATb 3aKOHOMEPHOCTM U NPOTMBOPEYns B
paccmaTpuBaemMblX ABEHUSAX,

MP6 - pa3suBaTb KpeaTMBHOE MbILLIEHNE MpU
PeLLEHNM YXXM3HEHHbIX NPobsiem,

MP10 - dopmMupoBaHMe Hay4yHOro TWUMa MbILLIEHMUS,
BlafleHVe Hay4YHOW TEePMUHOMOTUEN,  KHOYEeBbIMU
NOHATUAMWN N MeTodaMMu,

MP12 - BbISBNATL MPUYUHHO-CNELACTBEHHbIE CBA3N U
aKTyaM3npoBaTb 3afjady, BbiABUraTb TUMOTE3Yy ee
peLleHns, HaxoAuTb apryMeHTbl ANA [LoKa3aTenbCcTBa
CBOVX YTBEPXAEHWUIA, 33[aBaTb NapamMeTpbl Y KpUTepumn
peLleHns,

MP13 - aHann3npoBaTtb MOMyYeHHbIE B XO4e peLleHns
3afaun  pesynbTaTbl, KPUTUYECKN OLEHMBATL WX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHWE B HOBbIX
yCNoBUSX,

MP15 - paspabatbiBaTb NnaH pelleHWs NpPob6nembl C

YYETOM aHa/M3a MVMewLWmMxca MaTepuanbHbiX U
HemaTtepua/ibHbIX Pecypcos,

MP16 - oCywecTBnsTb LeNeHanpaBeHHbIA MOUCK
nepeHoca CpeAcTB M CMOCOOOB  [elcTBMS B

NPOMECCUOHA/IbHYIO Cpesy,

[BWKeHve;  anddysnsa,  OpPOYHOBCKOe — [ABUXKEHMe,
CTPOEHME D>KMAKOCTEN W TBepAbIX Ten, W3MeHeHue
obbema Ten Mpu HarpeBaHUM (OXNIKAEHUN), TenI0Boe
paBHOBecue, WCMapeHne, KOHAeHcauus, naBneHue,
KpUCTa/Iin3aums, KuneHue, BNaXXHOCTb BO3A4yXa, CBA3b
CpefHei KUHETUYECKON 3Heprum TemnaoBoro ABUXEHUS
MO/IEKYN1 C abCOMKOTHON TemnepaTypoi, MOBbILLEHME
[aBfieHns rasa npy ero HarpeBaHny B 3aKpbITOM COCY/e,
CBA3b Mexzay napameTpamm COCTOAHWA rasa B
n3onpoueccax; 3nekTpusaums Ten, B3aNMOLENCTBUME
3apsfoB,  HarpeBaHWe  MNPOBOAHMKA C  TOKOM,
B3aVMOJeCTBME MarH1ToB, 3/1IeKTpOMarHuTHas
NHAYKUWSA, AeNCTBME MarHUTHOrO MO/t Ha NPOBOAHUK C
TOKOM W [BWKYLIMACA 3apsfd, 3MeKTpoMarHUTHbIE
KonebaHus n BOJIHbI, NPAMONNHENHOE
pacrnpocTpaHeHWe CBeTa, OTPaKeHue, NpesioMIeHue,
NHTepepeHUnsa, audpakuma © nonapusaums CBeTa,
aucnepcns  ceeTa;  (POTO3MEKTPUYUECKMIA  3(pheKT,
CBETOBOE [laB/IeHWEe, BO3HUKHOBEHME JIMHENYaToOro
CrMeKTpa  aroma  BOZOPOAA,  eCTEeCTBEHHas U
NCKYCCTBEHHas paan0aKTUBHOCTb;

MP63 BnaJeHue OCHOBOMO/IaratoLLMMm
(hunsnyeckmmm NOHATMAMU 7 Be/IYMHaMW,
XapaKTepusyoLmmm (hn3myeckue npoLecchbl
(cBsi3aHHbLIMK C MeXaHUYeCKUM [BVDKEHUEM,
B3aVMOJENCTBMEM TeN, MeXaHWYeCKUMU KosiebaHusamm
N BOMHAMW;  ATOMHO-MOMEKYNAPHLIM  CTPOEHMEM



MP17 - ymMeTb NepeHOCUTb 3HAHUA B MO3HaBaTe/IbHYH
N NPaKTUYeCKYt0 061acTy XMU3HEAEATENbHOCTH,

MP39 - camocToATe/IbHO COCTaBNATL MN/aH PeLleHuns
npo6nemMbl C  Y4Y4eTOM  MMEKLWMXCa  Pecypcos,
COOCTBEHHbIX BO3MOXHOCTEN 1 NPeANOYTEHNN,

MP42 - penaTb 0CO3HaHHbIA BbIGOP, apryMeHTMpPOBaTb
ero, 6parTb OTBETCTBEHHOCTb 3a pPeLUeHMe,

MP46 - BnageTb  HaBblKamMy  MO3HaBaTE/IbHOW
pediekcnn Kak 0CO3HaHUA COBEpPLUAEMbIX [LeACTBUIA U
MbIC/INTENbHBLIX  MPOLECCOB, WX  Pe3ynbTaToB U
OCHOBaHWi

BeLLleCTBa, TEn/0BbIMU MPOLEeCcCamMmu; 3NeKTPUYECKUM Y
MarHUTHbIM nonamMu, 3NIEKTPUYECKMM  TOKOM,
3NIEKTPOMArHUTHbIMK  KONebGaHNAMNU 1 BOJIHAMU;
ONTUYECKUMWN ABNEHUSIMU; KBaHTOBLIMU SIBNIEHUAMU,
CTPOEHNEM aTtoma 7 aTOMHOro a4pa,
PaanoaKTUBHOCTBLIO); B/afeHMe OCHOBOMOJIAraloLwmMm
aCTPOHOMMYECKUMW  MOHATUAMK,  MO3BONSAHOLNMN
XapakTepn3oBaTb  MPOLIECChbl,  MPOUCXOAALLME  Ha
3Be3fax, B 3BE3AHbIX CUCTEMAX, B MEXralaKTUYeCKOM
cpede; ABWKeHMe HeOGeCHbIX Tes, 3BOSIIOUMIO 3Be3f U
BceneHHoi;

MP64 BnageHve 3aKOHOMEPHOCTAMW, 3aKOHaMMW
N TeopusmMmn (3aKoH BceMupHoro TaroteHus, |1, 11 v 1l
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHUs MexaHUYeCKOoW
3Heprun, 3aKOH COXpaHeHWa WMNynbca, NPUHLAN
cynepnosvumMm  cun,  MNPUHLMN  PaBHOMpPaBHOCTU
NHepuMabHbIX ~ CUCTEM  OTCYETa;  MOJIeKYNApHO-
KWHETUYECKYIO Teopuio CTPOEHWA BeLLecTBa, rasoBble
3aKOHbl, MePBbIA  3aKOH  TEPMOAMHAMUKK;  3aKOH
COXpaHeHWs1 3MEKTPMYECKOro 3apsaga, 3akoH KynoHa,
3akoH OMa A1 yyacTKa uenu, 3akoH Oma gns nosHoi
3NEKTPUYECKON Lenun, 3akoH [pkoyns - JleHua, 3akoH
3M1EKTPOMArHUTHOM ~ MHAYKUMW, 3aKOH  COXPaHeHus
3HEPrMn, 3aKoH NPSAMOJIMHEHOrO pacnpocTpaHeHus
CBeTa, 3aKOH OTpaXKeHWs CBeTa, 3aKOH MPesIoM/IeHUS
CBeTa; 3aKOH COXpaHeHWs 3HEeprun, 3aKoH COXpPaHeHUs
NMMynbCa, 3aKOH COXPaHEeHWA 3MIEKTPUYECKOro 3apsaja,



3aKOH COXpaHeHWs MaccoBOro uywcna, nocTynarbl bopa,
3aKOH  pajMoaKkTMBHOINO  pacrnaja);  YBEepeHHoe
MCNOMb30BaHWE 3aKOHOB W 3aKOHOMEPHOCTeN  Mpu
aHanm3e (PU3NYECKNX ABMIEHWIA 1 NPOLLECCOB;

MP65 ymeHWe yunTbIBaTbL rpaHuULLbl NPUMEHEHNS
M3YYeHHbIX  (IM3NYECKMX MOAENein:  MaTepuasibHas
TOYKa, WHepuMa/ibHas CUCTeMa OTCYeTa, WAeaNbHbIN
ras; MOJenn CTPOEHUA ras3oB, XWUAKOCTEN W TBEpPAbIX
Ten, TOYEYUHbIA 3NEKTPUYUECKMIA 3apsid, SAepHas Moaenb
atoMa, HYK/IOHHas Mofeflb  aTOMHOro agpa npu
peLleHnn (hM3NYeCcKmnxX 3aday;

MP67 chopMMPOBAHHOCTL YMEHWUA  peLuaTb
pacyeTHble 3afayM C $BHO 3aflaHHOW (PU3MYECKOM
MOZENblo,  UCMONb3ys  (hM3NYeCKMe  3aKOHbl  W”
MPUHUMMBI, Ha OCHOBE aHanMsa YCNoBUA 3ajayn
BbIGUPaTb (PU3NYECKYHO MOAENb, BbIAENATL (U3NYECKme
BE/IMYUHBI U (hOPMY/bl, HEOOXOAUMbIE AJ1 €€ peLLeHNs,
NMPOBOAUTL  pacyeTbl W OUEHMBATb  PeabHOCTb
MONMYYEHHOr0  3HAYeHUs  (PU3NYECKOM  BE/INYUHBI;
peliaTb KayeCTBEHHbIE 3afayn, BblCTpamBas /IOrMYecKm
HENpPOTMBOPEUMBYHO LIEMNOYKY PaCCyXXAEHWUIn C OMopoM
Ha M3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (PU3nNYECKMe
AB/IEHUS;

MP68 chopMMpOBaHHOCTL YMEHWUA MPUMEHATH
MoflyYyeHHble  3HaHWUA AN OOBACHEHWS  YCOBWIA
NPOTeKaHWs (PU3NYECKUX ABMIEHWIA B NpUpoge w And
MPUHATMA NPaKTUYECKUX peLleHniA B MNOBCELHEBHOM



XU3HM  gna obecneyeHuss  6e30MacHOCTM  npu
obpalleHnn ¢ 6bITOBbIMM NPMGOPamMM U TEXHUHECKUMM
YCTPOMCTBaMW, COXPaHEHUS 3[40POBbA W COOMOAEHMS
HOPM  3KOJIOTMYECKOrO MOBEEHNS B  OKpY>KatoLLen
cpefe; MOHMMaHMe  Heob6XO4MMOCTM  MPUMEHeHUs
[OCTVKEHWI (hU3nKN n TEXHO/0riA Aans
paLyoHaIbHOIo NPUPOLONO/b30BaHS;

MPyl copMMPOBAHHOCTL MOHWMAHUA PO
(M3MKN B IKOHOMMUYECKOMW,  TEXHONOrMYECKON,
COUMaIbHOA N 3TUYECKON cepax  [edaTeNbHOCTU
YenoBeka; poM M MecTa (M3NKM B COBPEMEHHOM
Hay4yHON KapTWHE Mupa; PO acTpoOHOMUWM B
NPaKTUYeCKON AeATeNbHOCTU YenoBeKa W Aa/lbHelLLem
Hay4HO-TeXHMYEeCKOM pa3BuUTuu,

MPy2 cthopMMPOBaHHOCTb CUCTEMbI 3HaHW O
(PM3NYECKMX 3aKOHOMEPHOCTAX, 3aKOHax, TeopusX,
[EeACTBYIOWMX Ha YPOBHAX MUKPOMMPaE, Makpomupa u
meramvipa, npeAcTaBfneHnini O BceobLLeM XapakTepe
(hM3NYECKMX 3aKOHOB; MNPeLCTaBNeHNn 0 CTPYKType
MOCTPOEHUS  (DM3NYECKON Teopuu, UTO  MO3BONUT
0CO3HaTb  ponb  (PyHAAMEHTa/IbHbIX  3aKOHOB U
NMPVHUMMNOB B  COBPEMEHHbIX MpeAcTaBNeHnax o
npupoAe, MOHATb rpaHuLbl MPUMEHUMOCTU TEeOopuHn,
BO3MOXHOCTM ~ UX  MPUMEHEHUS AN OnucaHus
eCcTecTBeHHOHaY4HbIX IBNEHNIA 1 NPOLECCOB;

MPy3 cthopmMmMpoBaHHOCTL YMEHUs pas3nyaTtb
YCNOBUS NMPUMEHUMOCTU MOfeNieid (PU3NYECKUX Ten u



MPOLLECCOB (SBIEHWIN): UHEpLMa/ibHas CUCTEMA OTCYETA,
mMaTepuasibHas TOYKa, PaBHOYCKOPEHHOE [BWDKEHMe,
cB060AHOe nafieHVe, abCONOTHO ynpyras geopMauus,
abCoMOTHO  ynpyroe M abCoNMOTHO  Heyrnpyroe
CTO/IKHOBEHMWS, MOfeNei rasa, XXUAKoCTM U TBEPAOro
(KpucTannyeckoro) Tena, MAeasibHOro rasa, TOYeYHbIiA
3apsf, OLHOPOLHOE 3NeKTPUYECKoe Mose, OAHOPOAHOe
MarHWTHOe  Mose,  rapMoOHM4Yeckue  KonebaHwus,
MaTeMaTUYECKUA MasTHUK, WAea/bHbIA  MPY>XXUHHBIN
MasTHWUK,  rapMOHMYECKMe  BOMHbl,  WAeasbHbIN
KonebaTesibHbIi KOHTYP, TOHKAA NMH3a; MOZenei atoma,
aTOMHOr 0 Ajpa 1 KBaHTOBOW MOAENN CBETa;

MPy4 cdhopmMnpoBaHHOCTL YMEHWUA OOBACHATb
OCOGEHHOCTM  MPOTEKAHUA  (PU3NYECKUX  ABNEHWNA:
MeXaHN4YecKoe [BVXKEHWE, TEMN/IOBOe [BWKEHMe YacTul,
BelllecTBa,  TensjoBoe  paBHOBecue,  GPOYHOBCKOE
LOBWKeHWe,  auddysna,  mMcnapeHue,  KUMeHve U
KOHZEeHcauus,  nnaeneHWe U KpuUCTamM3aums,
Hanpas/IEHHOCTb Ternonepefayun, anekTpuaumm Ten,
9KBUMOTEHUMANILHOCTA  MOBEPXHOCTU  3aPSHXKEHHOr0
NMPOBOAHUKA, 3/1eKTPOMarHUTHOW VHOYKLNN,
CaMOMHAYKLMN, 3aBUCMMOCTM CONPOTMB/IEHNSA
NnoslynpoBOAHNKOB "p-" 1 "N-TUMNOB" OT TemnepaTypbl,
pe30HaHCa,  MHTepdepeHUMU  BOMH,  Audpakumu,
aucnepcun,  MOMHOTO  BHYTPEHHEro  OTPaXkeHus,
(hoToahdheKT, hn3myeckme MNPUHLMUNLI CNEKTPasbHOro
aHasiM3a 1 paboTbl nasepa, "anbda-" u "6eta-" pacnagpl



A4ep, raMma-usnyyeHve saep;

MPy5 copMMPOBaHHOCTb YMEHWUIA MPUMEHSTb
3aKOHbl  KNacCUYeCKOM  MexaHWKW,  MOMEKY/SPHON
GU3MKN 1N TEPMOAMHAMUKKM,  3EKTPOAVUHAMUKN,
KBAHTOBOM (OM3MKKN NS aHann3a 1 06bACHEHWS ABNEHNIA
MUKPOMMPA, MakpoMupa W Meramupa, pasnmyarb
ycnosus  (rpaHuupl, obnact)  MPUMEHUMOCTU
(M3NYEeCKMX 3aKOHOB, MOHUMATb BCEOOLUMIA XapakTep
()yHOaMeHTa/lbHbIX ~ 3aKOHOB  (3aKOH  COXpaHeHus
MEXaHNYeCKOW 3HEeprum, 3aKOH COXPaHeHUs MMMNY/bCa,
3aKOH  BCEMMPHOro  TArOTEHMs,, MepBbld  3aKOH
TEPMOAMHAMMUKK, 3aKOH COXPaHEHWUS 3/1eKTPUYECKOrO
3apsija, 3aKOH COXPaHEeHWs 3HepPrumn) 1 orpaHNYeHHOCTb
MCNONb30BaHNA YaCTHbIX 3aKOHOB; aHaIM3MpPOBaTb

(hmM3nyeckne  NPOLECCbl,  WUCMOMb3Ys  OCHOBHble
MONOXKeHNS, 3aKOHbI 7 3aKOHOMEPHOCTU:
OTHOCUTENbHOCTb MEXAHUYECKOT0 [BVKEHS, (hopMY/bl
KMHEMaTWKM PaBHOYCKOPEHHOI0 ABVDKEHMS,

npeobpasoBaHust  [anunes  Ans CKOPOCTM U
nepemelLieHns, TpPW  3aKoHa HblOTOHa,  MpUHUMN
OTHOCMTENbHOCTM  [anmnes,  3aKOH  BCEMUPHOrO
TAFOTEHWS,  3aKOHbl  COXPAHEHWs  UMMynbca W
MEXaHUYECKOW 3Heprum, CcBA3b pPaboTbl CUMbl C
N3MEHEHVWEM  MEXaHWUYecKoW  SHepruM,  YCioBUS
paBHOBECMS ~ TBEPAOr0  Tena;  CBS3b  [1aBNEHUS
MAaNbHOro rasa Co CPeAHEe KUHETUUECKOW aHepriueli
TEN/IOBOFO [IBVXKEHWUSI U KOHLIEHTpALIME ero Monekyrn,



CBA3b  TemrepaTtypbl  BewecTBa CO  CpefHen
KWHETUYECKON 3HEpPruein ero 4YacTul, CBA3b [AaBEHMS
MOeasIbHOrO rasa C KOHLEHTpauuein MOnekyn n ero
TeMnepaTypon, ypaBHeHue MeHpeneeBa-KnanenpoHa,
MepBbli 3aKOH TEPMOAMHAMWKM, 3aKOH COXpaHeHUst
3HEprM B TEM/OBbIX MpoLeccax; 3aKOH COXpaHeHMs
3NEeKTPUYECKOro 3apsga, 3aKOH KynoHa,
NOTEHUMaNbHOCTb 3NeKTPOCTaTUYECKOrO rnons,
NPUHLMIN CYNepPno3nLMN 3NEKTPUYECKMNX MOSEN, 3aKOHa
KynoHa; 3akoHbl Oma 414 ydyactka uenu u  Ans
3aMKHYTO  3M1eKTPUYECKON Lenu, 3akoH  J[hxoyns-
JleHua, 3aKOH 3N1eKTPOMarHUTHON MHAYKUUW, NpaBuio
NeHua, nocTynarbl creuyanbHoiA Teopum
OTHOCUTE/IbHOCTU JWHLUTENHA, YpaBHeHNe OMHLUTeHA
ansa hotoadpekTa, Nepsblid U BTOPOM NOCTynatbl bopa,
NPUHUMN  HeonpefeneHHocTn  [eii3eH6epra,  3aKoH
COXpaHeHMs 3apsfa, MaccoBOro 4mcna u 3Heprum B
AAEPHBIX peakumsaX, 3aKOH PaavoakTUBHOIO pacnaja;

MPy7 chopmMMpOBaHHOCTb YMEHUI UCCNeaoBaTb
N aHaNM3MpoBaTb PasHOObpasHble (M3NYECKUe ABNEHUSA
N CBOCTBA OOGLEKTOB, MPOBOAUTL CAMOCTOSATE/IbHbIE
1ccnefioBaHna B peasibHbIX M NabopaTopHbIX YCNOBUAX,
ynTaTb N aHasIM3MPOBaTb XapaKTePUCTUKN NPMOOPOB U
YCTPOWCTB, 00BACHATL NPUHLMIMBI UX PaboTbI;

MPy8 cdopMMpoBaHHOCTb NPeACTaBNeEHNA O
MeTodax MOJlyYeHWUs  Hay4HbIX  aCTPOHOMUYECKMX
3HaHWI;  BnafeHVe  YMEHUAMWM  CaMOCTOSTENIbHO



(hopMynmpoBaTb  Uenb  uccnegosaHus  (NPOeKTa),
BblABMraTb rmnoTessbl Ha OCHOBe 3HaHWS
OCHOBOMO/IAraroLmMX (U3NYeCKMX 3aKOHOMEPHOCTEN U
3aKOHOB,  MpPOBEPATb  UX  3KCMEPUMEHTA/IbHLIMM
CpefcTBamu; MaaHMpoBaTb WM MPOBOAUTL (h3UYECKME

9KCMEPUMEHTbI,  OMWCbIBAaTL WM aHAIM3UPOBAThb
MOMYYEHHYID  MPW  BbIMOMHEHUM  3KCMEPUMEHTA
MHopMaLuio, onpeaensTh [0CTOBEPHOCTb

NoMyYeHHOr o pe3ynbTara,

MPy9 cdopmMMpOBaHHOCTb YMEHUSI  peLuaTb
pacyeTHble 3afa4u C ABHO 3afaHHOM N HESBHO 3aiaHHOA
(h131YeCKOr MOENbI0: Ha OCHOBaHWUW aHanmnsa yCcnoBus
BblOMpaTb  (hM3MYECKMe  MOAenn,  OTBevaroLue
TpeboBaHUAM 3afayu, NPUMEHATb (DOPMY/bl, 3aKOHbI,
3aKOHOMEPHOCTU 1 MOCTYNaTbl (BU3NYECKMX Teopuid Npu
NCMOMb30BaHUM  MaTEMATUYECKMX METOLOB peLleHus
3a7a4, NMPOBOAUTL pacyeTbl HA OCHOBaHWM UMEIOLLMXCA
[laHHbIX, aHA/IM3MPOBaTL Pe3y/bTaTbl N KOPPEKTUPOBATH
MEeTO/bl PeLleHNs C YY4eTOM MOoJSlyYeHHbIX Pe3y/bTaTos;
peLaTb KayeCTBeHHbIe 3afauu, TpebytoLve
NPUMEHEHNA 3HAHWIA U3 Pa3HbIX Pa3fefioB LUKO/IbHOro
Kypca (hM3nKK, a TaKxKe UHTerpaumm 3HaHuiA 13 apyrmx
npeAMEeTOB eCTeCTBEHHOHAYUYHOr0 LMK/A: BbICTpamMBaTh
NOTMYECKYHO LIENOYKY PacCy>XAeHWin ¢ ornopor Ha
N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W (U3nYecKme
AB/IEHNS;

MPyHO chopMMPOBAHHOCTb YMEHWI



OK 02. cnonb3oBarb
COBPeMeHHbIe CPeACTBa MOUCKa,
aHann3a u nHTepnpeTaumm
NH(opmaunn, n
NH(OPMALNOHHbIE TEXHOIOT NN
[N BbINO/IHEHUA 3a4aY
NPOeCcCMOHaNbHOIA
LeaTenbHOCTU

JIP16 - acTeTMyeckoe OTHOLUEHME K MUpY, BKIHO4YasA

3CTeTUKY  ObITa, HayyHOro UM TEXHUYECKOro
TBOpYeCTBa, CMnopTa, TpyAa W OOLLECTBEHHbIX
OTHOLLIEHWIA,

JIP24 - TOTOBHOCTb K aKTMBHOW [OeATeNIbHOCTU

TEXHOMIOMMYECKOW W COUManbHOM  HanpaB/fieHHOCTU,
CMNOCOBHOCTb  MHULMMPOBATb,  MNaHWpoBaTb W
CaMOCTOATE/IbHO BbIMOMHATL TaKYH AeATe/IbHOCTb,
JIP26 - rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMIO U
CaMo06pa30BaHMI0 Ha NPOTSXKEHNN BCEM XKM3HM,

MP8 - CMOCO6HOCTb " FOTOBHOCTb K
CaMOCTOATE/IbBHOMY ~ MOWCKY  METOAOB  peLleHus
NnpakTUYeckKMx  3adad, MPUMEHEHUIO  Pas3/IMYHbIX
MeTOA0B MO3HaHW4,

MP10 - dopmumpoBaHMe Hay4yHOro TuMa MbILLIEHNS,
BNafieHMe HayyHO TEPMUHONOTMEN,  KNHOYEBLIMU
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aHaM3MpoBaTb M OLEHMBATb MOCNEACTBMS ObITOBOM U
NPOW3BOACTBEHHON AeATENbHOCTUN YesoBeKa, CBSA3aHHOM
C (hn3nyecknmm npoLeccamu, C  nosvuuii

9KONOrnyecKoil  6e30MacHOCTW;  MpeAcTaB/eHniA o
paumMoHa/IbHOM  MPUPOAONO/NbL30BaHNM, a  Takxke
pasyMHOM  WCMO/b30BaHUN  [OCTVDKEHWA HayKu U
TEXHONOrni ans [lanbHelLwero pasBUTUS
4e/I0BEYECKOr0 OOLLECTBA;

MPy13  chopMMPOBAHHOCTL  MOTMBAUMM K
Oyayulein  nNpoeccuoHanbHOW  AeATeNIbHOCTU Mo

CneLmasibHOCTAM (PU3NKO-TEXHUYECKOTO NPOQUNS.

MP65 yMeHWe yunTbiBaTb rpaHnLIbl NPUMEHeHNs
M3YYeHHbIX  (DM3NMYECKMX  Mofenieid:  maTtepuasibHas
TOYKa, MHepuMasbHas cucTemMa OTCYeTa, WAeasbHbIN
ras; MoJenn CTPOEeHWs rasoB, >XMAKOCTeM U TBepAbIX
Ten, TOYEYHbIN 3NEKTPUYECKUIA 3apsd, afepHas Mogenb
aTomMa, HYK/IOHHad MOJe/fb aTOMHOro fapa npu
peLleHnmn (PrU3NYecKnX 3atay;

MP67 cdopmMMpoBaHHOCTL YMEHWUA peLuaTtb
pacyeTHble 3afa4n C $BHO 3afaHHON (hU3NYECKOW
MOAENbIo,  UCNOMb3yA  (hM3NYECKMe  3aKOHbl U
NMPUHLMNLI; Ha OCHOBeE aHalM3a YCNOBUA 3ajauu
BbIOVpaTb PU3NYECKYIO MOAENb, BbIAENATb (DU3NYECKME
BE/IMYMHBI U (DOPMY/Ibl, HEOOXOAMMbIE AN1S ee PELUeHUS,
MPOBOAWUTL  pacyeTbl UM OLEHMBATb  PeasibHOCTb
MO/lYYEHHOTO  3Ha4YeHUs  (PU3NYECKOW  BESIMUUHDI;
pellaTb KayeCTBeHHble 3a4ayn, BbICTpamBas NOrMYecKu



NOHATUAMWN N METOAAMM,

MP21 - BnafieTb HaBblKaMW NONYYEHUA WHQOpMaLun
M3 WUCTOYHMKOB pasHbIX TWMNOB, CaMOCTOATE/IbHO
OCYLLECTBNATbL TMOWUCK, aHa/In3, CUCTemMatu3auuio |
NHTEPNpeTaumio UHQOpMaLUN  pasIMyHbIX BULOB U
(hopM npeacTaBieHus,

MP38 - CaMOCTOATE/NbHO OCYLLIeCTBNATb
ro3HaBaTe/ibHYyH [eATe/IbHOCTb, BbIAB/IATL MPO6/EMBI,
CTaBUTb W (POPMYNMPOBATL COOBCTBEHHbIE 33jayn B
obpasoBaTeNbHOW  AEATENbHOCTM U XKU3HEHHbIX
CUTYyaumax

HEMPOTUBOPEUMBYHO LIEMOYKY PaCCY)KAEHWUIA C OMopoi
Ha 13y4eHHble 3aKOHbI, 3aKOHOMEPHOCTU U (h3nYecKme
ABEHNS,

MP69 ChopMMPOBaHHOCTb COOCTBEHHOW
no3uLMM Mo OTHOLLEHWIO K (DM3MYECKON MHOopMAaLLMW,
No/ly4aeMOM M3  pasHbIX  WUCTOYHWMKOB,  YMEHWIA
MCMOMb30BaTh LM(POBbIE TEXHOMOMMN A/19  MOMUCKa,
CTPYKTYPUPOBaHWS, MHTEprpeTaumMn 1 npeacTaBfeHuns
y4yebHOM M HAYYHO-NONYNAPHON  MHopMaLuK;
pasBUTVE YMEHWUIA KPUTUYECKOro aHanmsa rnosyyaemon
NHpopMaLLnK;

MPyl cHopMUPOBAHHOCTb MOHUMAHWUA POU
(M3MKN B 3KOHOMWYECKOW,  TEXHONOrMYECKOMN,
COUMaIbHOM M 3TMYECKOM cepax AeATe/IbHOCTU
Ye/ioBEKa; POM M MecTa (DM3MKM B COBPEMEHHOM
Hay4yHON KapTWHe MWpa; PoAM  aCTPOHOMUWU B
NPaKTUYECKON [eATeNIbHOCTU YenioBeKa M fasibHelLeM
Hay4YHO-TEXHNYECKOM Pa3BUTUU;

MPy6 chopMMPOBAHHOCTb YMEHWUIA MPUMEHSTb
OCHOBOMoONararolimMe  acTPOHOMUYECKME  MOHATUSA,
TEOpUM W 3aKOHbl A1 aHa/m3a W 0ObACHEeHUA
(hM3nYeCKMX NPOLLECCOB MPOMCXOAALLMX Ha 3BE3Jax, B
3BE3[HbIX CUCTEMaX, B MeXrasakTyecKoh cpefe;
[OBWKEHNUA  HebeCHbIX  Ten, 3BOMOLMW  3Be3g W
BceneHHoi;

MPy1l oBnageHne pasUYHbIMKA - crnocobamm
paboTbl C UH(OpMaUMen (PU3NYECKOro cofepXaHusi C



OK 03. NMnaHupoBsatb u
peann3oBbIBaTb COBCTBEHHOE
NpogeccMoHanbHoe U
NIMYHOCTHOE Pa3BUTHE,
npeanpUHMMaTENbCKYHO
[eATeNbHOCTb B
NpoQeccMoHanbLHOM ciepe,
1CNO/b30BaTh 3HAHWSA M0
(h1HaHCOBOM rPamMOTHOCTM B
Pa3/IMYHBIX XKN3HEHHbIX
CUTyaumsax

JIP14 - 0CO3HaHMe /NMYHOro BK/afga B MOCTPOEHMue
YCTOMYMBOro 6yayLlero,
JIP16 - 3cTeTMyecKoe OTHOLUEHWe K MUpY, BK/IKOYas

3CTeTMKY  ObiTa,  HAy4YHOr0O U TEXHWYECKOro
TBOpYECTBa, CMOpTa, Tpyda W OOLLECTBEHHbIX
OTHOLLIEHWIA,

NIP24 - TroTOBHOCTb K aKTMBHON [AeATeNbHOCTM

TEXHO/MIOMMYECKON 1 coumaanon HanpaB/1IEHHOCTH,

CMOCOGHOCTb  MHMUMMPOBATb,  NJaHWPOBaTb U
CaMOCTOATE/NIHO BbIMNONHATL TaKyto AeATeNbHOCTb,
npz2s5 - WHTEPEC K  pasInyHbIM  chepam

NpogeccroHanbHON AeATeNbHOCTI, YMEHNE COBEpLLATb
OCO3HaHHbIA  BblIOOpP  Gyaywei  npodgeccun U
peasn30BbIBaTb COOCTBEHHbIE YKM3HEHHbIE MN1aHbI,
JIP26 - roTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHUI0 U
caM000pa3oBaHuNi0 Ha NPOTSHKEHNN BCEM YKU3HW,

MP1 -  camocToATENbHO  (hopmynuposatb U
aKTyanM3upoBaTb  Npob6niemMy, paccMmaTpuBaTb — ee
BCECTOPOHHE,

MP3 - onpegenatb Uenn AesTeNbHOCTW, 3a4aBatb

napameTpbl U KpUTEPUM UX JOCTUXEHMS,

MP6 - pasBuMBaTb KpeaTMBHOE MbILLMEHNne npu
PeLLeHNN XN3HEHHbIX NPO6/eM,

MP16 - oOCyLWeCTBNATb LiefeHanpaseHHbIA  MOUCK
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NCMONb30BaHMEM  COBPEMEHHbLIX  MH(OPMALMOHHBIX
TEXHOMIOMMIA, PasBUTUE YMEHUI KPUTUYECKOro aHaim3a
1 OLEHKM [JOCTOBEPHOCTU MO/yYaeMOn MH(opmaLnm

MP61 cthopMUPOBAHHOCTL MPeACTaBleHN o
poNN U MecTe (PU3MKM U acTPOHOMWUM B COBPEMEHHOM
Hay4HOW KapTMHE MUpa, O CUCTEMOOOPa3YHOLLEA Pou
(hM3VKN B PasBUTUN ECTECTBEHHbIX HAayK, TEXHUKU U
COBPEMEHHbLIX TEXHOJNIOrMIA, O BK/afe POCCUACKUX W
3apyOeXHbIX YYeHbIX-(M3NKOB B pPasBUTUE HAYKW;
NMOHMMaHue (PU3NYECKON CYLIHOCTM  HabMoAaeMbIX
ABMEHNA  MWKPOMMPA, Makpomupa W  Meramupa;
MOHMMaHWe pPoAn  aCTPOHOMUW B MPAKTUYECKOM
[eAaTelbHOCTM  YeNloBeKa W [a/ibHENLIEM — Hay4HO-
TEXHUYECKOM pasBuUTUK, ponun (OU3NKK B
(hopmupoBaHMM  Kpyrosopa U (PYHKLMOHAIbHOM
rPamMoOTHOCTN YesioBeKa N1 PelleHUs NpPakTUYecKuX
3ajay;

MP64 BnageHne 3aKOHOMEPHOCTAMMW, 3aKOHaMU
N TeopuamMK (3aKOH BceMupHOro taroteHms, |, 11 v Il
3aKOHbl HbIOTOHa, 3aKOH COXpaHeHUsi MeXaHWU4ecKoM
3Hepruyn, 3aKOH COXpPaHEHUs KMMNYNbCa, MPUHLMMN
cynepnosviyuMnm  cua,  MPUHUMN  PaBHOMPaBHOCTU
NHEPUMaNbHbIX ~ CUCTEM  OTCYeTa;  MOJMIEKY/IIPHO-
KWHETUYECKYO Teoput0 CTPOEHWUS BeLLecTBa, ras3oBble
3aKOHbl, MEpPBbIA  3aKOH TepPMOAMHAMMWKKM,  3aKOH
COXPaHeHUs 3/1IEKTPUYECKOrO 3apsja, 3akoH KyroHa,
3akoH OMa 115 y4yacTka Lenu, 3akoH Oma ans nosHow



OK 04. 3hpekTmBHO
B3aMMOAENCTBOBATL U paboTaTb B
KONNEKTMBE U KOMaHAe

rnepeHoca CpPeacTB W CNOCOGOB  AeicTBus B
npodeccMoHabHYI0 cpeay,

MP18 - yMeTb WHTerpupoBaTb 3HAHWA W3 pasHbIX
npeaMeTHbIX 061acTen,

MP19 - BbigBUraTb HOBble WAew,
OpUrnHasIbHbIE NMOAXOAbI 1 PeLleHNs,
MP37 - ocyLlecTBNATL MO3UTMBHOE CTpaTernyeckoe
noBefleHVe B PasINYHbIX CUTYyaumsX, MNPOABAATbL
TBOPYECTBO N BOOOPaXKeHMe, ObITb MHALMATUBHBIM,
MP38 - CaMOCTOATE/IbHO OCYLLECTBNATb
Nno3HaBaTe/lbHY0 [eATeIbHOCTb, BbISABNATL NPOG/IEMBI,

CTaBUTb N (POPMyNMpPOBaTb COOCTBEHHbIE 3ajayn B

npegnaratb

obpasoBaTe/IbHOM  [eATENbHOCTU U XKMU3HEHHbIX
cUTyauusax,
MP46 - BfafieTb  HaBblkamy  03HaBaTe/lbHOW

pedieKCM Kak 0CO3HaHUS COBepLUaeMbIX AeACTBUIA U

MbIC/IUTENbHBIX  MPOLECCOB, WX  Pe3ynbTatoB U
OCHOBaHWI
JIP24 - TrOTOBHOCTb K aKTMBHON [esATeNbHOCTU

TEXHOMOMMYECKON U COoUMaNbHOW  HamnpaB/eHHOCTH,
CMOCOBHOCTb  MHMUMMPOBATb,  MNJIAHWPOBaTb U
CaMOCTOATE/IbHO BbINOMHATL TaKyH0 4EeATENIbHOCTD,
JIP26 - roToBHOCTb U CMOCOGHOCTb K 06pa30BaHUIO U
caM000pazoBaHNiO0 Ha NMPOTSHXKEHNMN BCEN YKU3HW,

JIP34 - 0co3HaHWe LEHHOCTU Hay4YHON AeATeNbHOCTH,
rOTOBHOCTb OCYLLECTB/IATD MPOEKTHYIO n
nccnefoBateslbCKy [eATeNlbHOCTb UHAVBUAYaNbHO U
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3NeKTPUYECKON Lenun, 3akoH [hkoyns - JleHua, 3akoH
3NEeKTPOMArHUTHOM  MHAYKUMK, 3aKOH  COXPaHeHus
3HEpPrumn, 3aKkoH MPAMOIMHEAHOrO pPacrnpocTpaHeHus
CBeTa, 3aKOH OTPAXEHWs CBeTa, 3aKOH MpeioMIeHus
CBETa; 3aKOH COXpaHeHWs 3Hepruun, 3aKoH CoXpaHeHus
NMNYNbCa, 3aKOH COXPaHEeHWA 3M1eKTPUYECKOro 3apsaaa,
3aKOH COXpaHeHWs MaccoBOro 4ymcna, noctynarsl bopa,
3aKOH pagnoakTUBHOIO pacnaga);  yBepeHHoe
MCNOMb30BaHMe 3aKOHOB W 3aKOHOMEPHOCTEN  npu
aHanm3e PU3NYeCKMX ABIEHNIA N NPOLIECCOB

MPyl copmMMpPOBaHHOCTb MOHUMaHUA POU
M3k B 3KOHOMUYECKOW,  TEXHOOMMYECKOW,
CoUManbHON M 3TUYECKON cdepax [AesATeNlbHOCTU
4esioBeKa; pPoM M MecTa (DU3MKM B COBPEMEHHOWA
Hay4yHOW KapTWUHE MWpa;, PON  acTPoOHOMMM B
NPaKTUYECKOW [eAaTeNIbHOCTU YenoBeKa W [JasibHenLlem
Hay4HO-TeXHNYeCKOM pasBuTUn

MP62 chopmMmrpoBaHHOCTb YMEHWI
pacrnosHaBaTb (u3nyeckue fABneHUs (Mpoueccbl) W
OOBACHATb WX Ha OCHOBE W3YYEHHbIX 3aKOHOB:
PaBHOMEPHOE W PaBHOYCKOPEHHOe MNPAMONMHENHOoe
[BWKeHWe, CBOOOAHOe nafeHue Tesn, [ABVMXKEHWe Mo

OKPY)XXHOCTW,  WHepuus,  B3auMmogeiicTBue  Ten,
KonebateslbHOEe  ABWXKEHME,  PE30HAHC,  BOJIHOBOE
ABWKeHWe;  audipysnsi,  GPOYHOBCKOE  [IBUXKEHME,
CTPOEHME >KMAKOCTEA W TBEpAbIX TeN, W3MeHeHue



B rpynne,
MP3 - onpepensate UenuM [eAaTenbHoCTW, 3afaBaTb
napameTpbl U KPUTEPUM UX SOCTUXKEHMS,

MP5 - BHOCUTb KOPPEKTUBbI B AEATENbHOCTD,
OLEeHMBaTL  COOTBETCTBME  pe3ynbTaToB  LeNsam,
OLEeHMBATb PUCKM NOCNEACTBUIA AEATENIbHOCTH,

MP6 - pa3BumBaTb KpeaTMBHOE MbILLMIEHNe npU
PeLLEHNM YKN3HEHHbIX Npo6siem,

MP12 - BbIBNATL MPUYMHHO-CNEACTBEHHbLIE CBA3N U
aKTyasim3vMpoBaTb 3ajady, BbiABUraTb rUMNOTe3y ee
peLleHns, Haxo4WUTb aprymeHTbl ANA [0Ka3aTe/bCTBa
CBOUX YTBEPXKAEHWIA, 33iaBaTb NapameTpbl 1 KpUTEpUn
peLleHuns,

MP28 - BnageTb pasInMyHbIMK CNOCO6aMM OOLLEHUS 1
B3aMMOJENCTBMSA,

MP30 - pa3BepHYTO M NIOTMYHO M3Nnaratb CBOK TOUKY
3peHUs C NCMOoMb30BaHMEM A3bIKOBbIX CPECTB,

MP31 - noHumaTb M WMCMNONbL30BaTb MPEMMYLLEeCTBa
KOMaHAHOW 1 MHAMBUAYa/IbHOM paboThl,

MP33 - npuHMMaTb LEN COBMECTHON AeATeNbHOCTH,
OpraH13oBbIBaTb U KOOPAMHUPOBATL [AENCTBMA MO ee
LOCTUXKEHWIO: COCTaB/ATb nnaH [EeNCTBUIA,
pacnpefensts Poau C y4eTOM MHEHWUI Yy4aCTHUKOB
06CcyKaaTb pe3ynbTaTbl COBMECTHOIN paboThl,

MP36 - KOOpAMHMPOBaTb W BbIMOMHATL PaboTy B
YCNoBUAX peasibHoOro, BUPTYa/IbHOT0 n
KOMOWHMPOBAHHOIO B3aUMOLENCTBNS,
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ob6bemMa Ten Mpu HarpeBaHUU (OXNaXAEHUW), TEMNOBOE
paBHOBECWe, WCMapeHne, KOHAEHcauuns, MnaBneHue,
KpuCTannm3aumns, KUNeHne, BNaXKHOCTb BO3yXa, CBA3b
CpefHeNn KMHETUYECKOW 3HEPrum TEemnIoBOro ABMKEHUS
MOMEKYNn C abCONOTHON TEMMepaTypoil, MNOBbILLEHWE
[laBMIeHNs rasa Npu ero HarpeBaHuMK B 3aKPbITOM COCY/E,
CBA3b MeXAy rnapaMeTpamu COCTOfHWA rasa B
n3onpoueccax; anekTpusaums Ten, B3aMMOLENCTBME
3apAafoB,  HarpeBaHWe  MPOBOAHMKA C  TOKOM,
B3aMMOfeicTBme MarHuToBs, 3/1IeKTpOMarHUTHas
NHAYKUMS, OEACTBME MarHUTHOMO NONs Ha MPOBOAHVK C
TOKOM W [ABWXKYLUMIACA 3apsf, 3/1eKTpoMarHUTHbIE
KonebaHus 7 BOJIHbI, NPAMOJIMHEHOE
pacrnpocTpaHeHNe CBETa, OTPaXEHWe, MNPENoOM/IEHNE,
NHTepepeHLMs, AMppakuus 1 nonapusaums CBeTa,

aucnepcus  cBeTa;  (POTOSNEKTPUYECKUIA  3dhdheKT,
CBETOBOE [laB/IeHME, BO3HWKHOBEHME JIMHENYATOro
CNekTpa  aTtomMa  BOAOpoda,  eCTecTBeHHas 7

NCKYCCTBEHHAsA pagnoaKTUBHOCTD;

MP64 BnafeHMe 3aKOHOMEPHOCTAMM, 3aKOHaMK U
TeopuaAMM (3aKOH BcemupHoro taroteHus, |, 11 v 1l
3aKOHbl HblOTOHA, 3aKOH COXPaHEHWUs MeXaHW4ecKOoWn
3Heprny, 3aKOH COXpaHeHWs WuMNynbca, NPUHLAN
cynepnosvummM  cuia,  NPUHLMN  paBHOMPaBHOCTU
NHepUMabHbIX ~ CUCTEM  OTCYETa;  MOJIEKY/NAPHO-
KWHETUYECKYIO TeOpuHo CTPOEHUS BELLECTBa, ra3oBble
3aKOHbl, NepBbli  3aKOH  TEPMOAMHAMUKK;  3aKOH



MP55 - npuvHMMaTb MOTMBbLI W aprymeHTbl ApYruxX COXPaHeHWUs SMEKTPUYECKOro 3apsga, 3akoH KynoHa,
NIOJeN Npy aHasm3e pesybTaToB AesTe/IbHOCTH, 3akoH Oma A/19 yyacTka uenu, 3akoH OMa A1 MOMHOM
MP56 - npu3HaBaTb CBOE MPaBO M NPaBO APYrMX 3MEKTPUYECKON Lenu, 3aKoH [hkoynsa - JleHua, 3akoH
NHOAEN Ha OLLMOKMK, 3NEKTPOMArHUTHON  MHAYKUMKW, 3aKOH COXpaHeHUs
MP57 - pa3BMBaTb CMOCOOHOCTb MOHWMATb MUP C 3HEPIUM, 3aKOH MPAMOSIMHENHOrO PacrnpoCcTpaHeHus
Mo3unLMmn LpYyroro YesioBeKka CBeTa, 3aKOH OTPaKeHWUs CBeTa, 3aKOH MpenoMIeHns
CBETa; 3aKOH COXPaHEeHWs 3Hepruu, 3aKOH COXpaHeHus
MMNY/bCa, 3aKOH COXPaHEHWs 3/IEKTPUYECKOro 3apaja,
3aKOH COXpaHeHMsi MaccoBOro yucna, noctynarsl bopa,
3aKOH  pafMOaKTMBHOIO  pacrnaja);  YBEpeHHoe
MCNONb30BaHME 3aKOHOB W  3aKOHOMEPHOCTEN npu
aHam3e (PU3NYECKMX ABNEHNIA U NPOLIECCOB;
MP66  BnajeHWe  OCHOBHbIMW  METOLaMu
Hay4yHOro MO3HaHUSA, UCMOMb3YeMbIMW B (DU3NKE:
MPOBOAMUTL  MPAMbIE U KOCBEHHbIE  M3MEPEHUs
(hr3nyecKnx BeNUUMH, BblbUPas ONTUMA/bHbIA CNOCO6
N3MEPEHUA W WCMOMb3YS W3BECTHblE METOAbl OLEHKU
MOrpeLLIHOCTe U3MEPEHMIA, NPOBOANUTL MCCMeA0oBaHMe
3aBUCUMMOCTEN (DM3NYECKMX BEIMUYMH C UCMO/b30BaHNEM
NPAMbIX  U3MEPEHUR,  OOBACHATb  MOJyYeHHble
pe3ynbTaTbl, UCNOMb3YA (PUNYECKNE TEOPUM, 3aKOHbI U
MOHATUA, W fenaTb BbIBOAbl, CO6MO4aTL NpaBuia
Ge3onacHoOro Tpyga npu npoBefeHWN UcCnefoBaHuiA B
pamkKax  Yy4ebHOro  akcrnepMmeHTa U Yy4ebHO-
nccnefoBaTelbCKO AedaTeIbHOCTU C MUCMOoJb30BaHUEM
LMPOBbIX N3MEepPUTENbHbIX YCTPOMCTB 7
nabopatopHoro 060pyfoBaHWsA;  CHOPMUPOBAHHOCTbL
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NPeLcTaB/eHNUA O  MeTodax MONAYyYeHUs  HayUHbIX
aCTPOHOMUYECKUX 3HAHWIA;

MP610 oBnageHve YyMeHUsAMM paboTaTb B
rpynne C BbIMNOSIHEHNEM Pa3/INYHbIX  COLMAIbHBIX
posei, nnaHuposatb paboTy rpynnbl, paunoHaIbHO
pacnpefenatb  OeATe/IbHOCTb B HeCcTaHZapTHbIX
cUTyaumax, afleKBaTHO OLEeHMBaTb BK/aL Kaaoro u3
YYaCTHWKOB Tpynnbl B peLUeHWe paccMaTpyBaemoit
Npo6nembl;

MPy9 cdopmMMpoBaHHOCTL YMeHUA  peLuaTb
pacyeTHble 3aJa4m C ABHO 3a[aHHOM N HEABHO 3a[aHHOM
(h13nYecKor MOLeNbIO: Ha OCHOBaHUM aHanm3a yCcnoBus
Bblbupatb  (hm3nyeckne  Mogenu,  OTBevaroLLme
TpeGoBaHUAM 3afayn, MNPUMEHATL (DOPMYJibl, 3aKOHbI,
3aKOHOMEPHOCTU 1 MOCTYNaThl (PU3NYECKUX TEOPUIA NpK
NCMO/Mb30BaHMM  MaTemMaTMyeCKMX MEeTOA0B peLLeHus
3afady, NPOBOAUTL pacyeTbl HA OCHOBAHUW MMEHOLLMXCS
[aHHbIX, aHaM3MPOBaTb Pe3y/bTaTbl U KOPPEKTUPOBATL
MEeTO/bl PeLleHNs C yYeTOM MOyYEHHbIX Pe3y/bTaTos;
peLuaTb KayeCTBEeHHbIe 3agaun, TpebytoLyme
NPUMEHEHNS 3HAHWIA U3 Pa3HbIX Pa3fefioB LUKObHOro
Kypca (hU3NKK, a TakxXe UHTerpaumum 3HaHuiA U3 gpyrux
npeaMeToB eCTeCTBEHHOHAYYHOrO LMK/a: BbICTpansaTtb
NOTUYECKYHO LIeMOYKY pacCy>KAeHUiA ¢ Onopoi Ha
N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTM U (hU3NYECKMe
AB/IEHNS,

MPyl2 oBnafeHve opraHu3aUMOHHLIMU U



OK 05. OcyLecTBNATb YCTHYHO U
MUCbMEHHYIO KOMMYHMKaLMIO Ha
rocyapCTBEHHOM 5i3blKe
Poccuiickoin deaepaumm ¢
YYETOM 0COBEHHOCTEN
COLMaNbLHOro N KyNbTypHOIO
KOHTEKCTa

JIP8 - cthopMMPOBAHHOCTb POCCUMIACKONM rpaXKaaHCKOM
WAEHTUYHOCTKN, NATPUOTU3MA, YBAKEHUS K CBOEMY
Hapofy, 4yBCTBa OTBETCTBEHHOCTW nepes PoAMHOW,
ropaocTv 3a CBOM Kpai, CBOK PoauHy, CBOW S3blK U

Ky/nbTypy, npoLunoe 7 HacTosLee
MHOIOHaLUWOHaNbLHOro Hapoaa Poccuu,

npP33 - COBEpLUEHCTBOBaHME  A3bIKOBOW U
4nTaTeNbCKOW Ky/bTypbl Kak cpeacTea

B3aVIMOAENCTBUSA MeXAY MOLbMU U NMO3HaHMS MUPa,
MP28 - BnageTb pasniMyHbIMK cnocobamu 06LLEHNS U
B3aVMOAENCTBMS,

MP30 - pa3BepHYTO W IOTMYHO M3Maratb CBOK TOUKY
3peHus C UCMoNb30BaHVEM A3bIKOBbIX CPEACTB
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MO3HaBaTEMbHbIMW  YMEHMSIMW  CaMOCTOSITENIbHOIO
NPYOGPETEHNS HOBbIX 3HaHWUIA B NPOLLECCE BbIMONHEHMA
MPOEKTHbIX U  Yy4ebHO-MCCNefoBaTeNbCKUX — PaboT,
YMEHVSMW paboTaTb B TPynmne C  BbIMOMHEHNEM
pa3fMYHbIX COLMaNbHLIX POfield, MaaHnpoBaTb paboTy
rpynmnbl, pauyioHa/IbHO pacnpefensTb [AedTeNbHOCTb B
HECTaHAAPTHbIX CUTyaumMsX, afeKBaTHO OLEHMBATb
BKMaf, KaXAOr0 M3 YYaCTHMKOB FPYNnbl B PeELLEHNE
paccMaTpuBaeMoli Npobemsl;

MP63 B/lafleHve OCHOBONMO/ArakLLMMM
(hr3nyeckumm MOHATUSAMM " BEMIMYNHAMN,
XapaKTepusyoLLMmm (hmsmnyeckume MpoLecchl
(cBA3aHHbIMK C  MEeXaHUYeCKMM  JBVDKEHWEM,

B3aMMOAENCTBMEM TeN, MEXaHUYECKUMU KOnebaHUsMU
W BOMHaMK;  aTOMHO-MOSIEKYNAPHLIM  CTPOEHMEM
BeLLEeCTBa, TEnn0BbIMM MPOLECCAMU; 3NEKTPUYECKUM 1
MarHUTHbIM nonsmu, 3NEKTPUYECKMM  TOKOM,
3NEeKTPOMAarHUTHbIMK ~ KonebaHusiMM M BOSIHAMMK,
OMTUYECKUMMN ABMEHVSIMW; KBAHTOBbIMU  SBNEHUAMMU,
CTPOEHVEM aToma n aTOMHOr0 a0pa,
PaAMOaKTUBHOCTbIO); BNafeHNe OCHOBOMO/MAratoLWMm
aCTPOHOMUYECKUMM  MOHATUAMKM,  MO3BONSIOLWMMM
XapaKTepu3oBaTb  MPOLECCHl,  MpoMCXoAslpe  Ha
3Be3fax, B 3BE3AHbIX CUCTEMAX, B MEXralaKTUYECKOW
cpefe; OBWKEHWE HEOEeCHbIX Tes, 3BOMOLUMIO 3BE3[ U
BceneHHom;

MP67

C(HOPMMPOBAHHOCTb  YMEHUSI  peLLiaTh



pacyeTHble 33fay4M C $BHO 33[aHHOW  (PU3NYECKOM
MOAENbI0,  WCMOMb3ys  (PU3MYECKMe  3aKOHbl U
MPUHUMNLI, Ha OCHOBE aHa/M3a YCNoBMA 33dayu
BbIOVpaTh PU3MYECKYHO MOLESb, BbILENATb PU3NYECKME
BE/IMYMHBI U (HOPMY/bl, HEOOXOAUMbIE A/15 ee PeLleHNs,
NMPOBOAMTbL  pacyeTbl W OLEHMBATb  PeasibHOCTb
MO/lYYEHHOrO  3HaYeHUs  (IM3UYECKON  BEIMYMHBI,
pelaTb KayecTBEHHble 3adayu, BbICTpamBasi JIOrMYeCKu
HENpPOTMBOPEUMBYHO LIEMOYKY PacCy>KAeHWA C Onopow
Ha M3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTU U (IU3NYecKme
ABEHNS;

MP610 oBnageHne YymeHussMM paboTaTtb B
rpynne C BbIMO/MHEHWEM Pa3/IMYHbIX  COLMASbHBIX
ponen, nnaHWpoBaTb PaboTy rpynnbl, paunMoHaIbHO
pacnpegensate  [eATeNbHOCTb B HeCTaH4ApTHbIX
CUTyauusx, afleKBaTHO OLEHMBaTb BK/a KaKaoro us3
YYaCTHMKOB TPyMnbl B pPeLUeHWe paccMaTprBaemoi
npobnemsl;

MPy4 chopMMPOBAHHOCTL YMEHUS OOBACHATH
0COGEHHOCTN  MPOTEKaHUS  PU3NYECKUX  ABJIEHUIA:
MexXaHW4YecKoe [BMXXeHMWe, TErnn0Boe [ABMXEHMe YacTul
BellecTBa, TeMNJoBOe  paBHOBecue,  6GPOYHOBCKOE
LOBWXKeHWe,  OMMdys3na,  UCMapeHue,  KUMeHne U
KOHAeHCaumMa,  MnaefieHVe 1 KpucTasimsaums,
Hanpae/eHHOCTb Ternsonepegayn, 3nekTpusaumm Ten,
9KBUNOTEHUNAIBHOCTM  MOBEPXHOCTU  3apPSXKEHHOro
NMPOBOAHMKA, 31EeKTPOMarH1THOM NHAYKLMN,



OK 07. CopgeitcteoBaTtb
COXPaHEHMNIO OKPYXKatoLLeit
Cpeabl, pecypcocoepexeHuto,
NPUMEHATbL 3HaHNA 06 N3MEHEeHU
KnnumaTta, NPUHLMMbI
OepeXxxnMBoro NPOU3BOACTBA,
3(hheKTUBHO AeincTBOBATbL B
4pe3BblyaliHbIX CUTYaLMAX

JIP8 - cthopMMPOBAHHOCTb POCCUICKONW rpaKaaHCKOW
NOEHTUYHOCTK, NATPUOTU3MA, YBAXKEHUA K CBOEMY
Hapofy, 4yBCTBa OTBETCTBEHHOCTW nepen PoaumHoRn,
ropAocTn 3a CBOW Kpaid, CBOKO POAMHY, CBOW Si3blK U
KynbTypy, npoLunoe n HacTosLLee
MHOIOHaUMoHaIbHOro Hapoza Poccuu,

JIP16 - acTeTu4yeckoe OTHOLLEHME K MUpPY, BK/KOYas

3CTETMKY  OblTa, HAayyHOro U TEXHWYECKOro
TBOpYECTBa, CMopTa, TpyZa W OOLLECTBEHHbIX
OTHOLLIEHWA,

NP30 - yMeHve nporHo3vposaTb HebnaronpusaTHbIE
9KOMOTMYeCcKe  MOCMEeACTBMA  NpPeAnpUHUMAEEMbIX

[eVCTBUI, NpefoTBpaLLaThb KX,

MP3 - onpefenatb Uenn [eAaTeNbHOCTW, 3afasaTtb
napameTpbl U KpUTEPUN UX JOCTUXKEHUS,

MP6 - pasBuBaTb KpeaTUBHOE MbILL/IEHNE MpU
PeLLEeHNN YKU3HEHHbIX NPo6/ieMm,

MP13 - aHanu3nposaTb MOMy4YeHHbIe B X04e peLLeHuns
3aflaun  pesynbTaTbl, KPWUTUYECKN OLEHMBATL WX
[IOCTOBEpPHOCTb, MPOrHO3MpPOBaTh M3MEHEHWE B HOBbIX

23

CaMOMHAYKLMK, 3aBMCUMOCTU COMpOTUBNEHNA
nosynpoBoAHNKOB "p-" M "n-TUNOB" OT TemnepaTtypbl,
pe3oHaHca, WHTepdepeHUMM  BOMH,  Aupakumu,
AMcnepcuun,  MONMHOTO  BHYTPEHHEro  OTpakeHwus,
(hoToahdheKT, hun3nyeckne MNPUHLAMBI CMNEKTPasIbHOro
aHanmM3a 1 paboTbl nasepa, "anbha-" 1 "6eTa-" pacnagpl
A0ep, raMmma-usnyyveHue saep;

MP61 cthopMUPOBAHHOCTb MPEACTABNEHUIA O
ponu U Mecte (M3MKM 1 acCTPOHOMWUM B COBPEMEHHOM
Hay4yHOW KapTUHE MMpa, O CUCTEMOOOPA3YHOLLEA POn
(M3NKN B Pa3BUTUUN €CTECTBEHHbIX HayK, TEXHUKN W
COBPEMEHHbIX TEXHONIOTUA, O BK/MaZe POCCUACKUX W
3apy6eXKHbIX  YYeHbIX-(PM3VKOB B PasBUTUE HayKu;
NMOHVMaHVe (PU3MYECKOM CYLLHOCTM  HaboaaeMbIX
ABMEHNA  MWKPOMMpA, Makpomupa W  Meramupa;
NMOHVMMaHWe pPo/in  aCTPOHOMMM B MPaKTUYECKOM
[eATeNIbHOCTM  YenoBeKka W Aa/lbHelleM  Hay4Ho-
TEXHUYECKOM pasBuUTUN, ponu WZRIZI B
(hopMupoBaHMM  Kpyrosopa ¥ (DYHKUMOHA/IbHOM
rPaMOTHOCTU YenoBeKa AN1A PelleHnUs MpaKTUYeCKmX
3ajau;

MP64 BnageHne 3aKOHOMEPHOCTAMU, 3aKOHaMU U
TeopusMmn (3aKOH BceMupHoro TaroteHus, |, 11 wn 11l
3aKOHbl HbOTOHa, 3aKOH COXpaHeHUsi MeXaHWUYeCKOM

SHEPTUM, 3aKOH COXPaHEHMs UMMYNbCa, MPUHLIMN
Cynepnosuuu  CWA,  MPUHLUMN  PaBHOMPABHOCTU
VHEpUMa/bHbIX ~ CUCTEM  OTCYETa;  MOJMEKY/SPHO-



yCNnoBusaX,

MP17 - ymeTb NepeHOCUTb 3HaHWS B NO3HaBaTe/IbHYH
1 NPaKTUYeCKyt0 061aCTu XXN3HEAEATENbHOCTH,

MP18 - yMeTb MHTerpuMpoBaTb 3HaHMA W3 pPasHbIX
npegMeTHbIX 06/1acTel,

MP38 - CaMOCTOATE/IbHO OCYLLeCTBNATb
Nno3HaBaTe/lbHYH [AesATeNIbHOCTb, BbISBAATL MPO6/IEMbI,
CTaBUTb W (HOPMyNMpoBaTb COOBCTBEHHbIE 33jayn B
06pa3oBaTeNbHON  AEATENbHOCTU U XKMU3HEHHbIX
cuTyaumax
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KWHETUYECKYIO TEOPUIO CTPOEHWUA BELLECTBa, ras3oBble
3aKOHbl, MepPBbI  3aKOH TEPMOAMHAMUKK;  3aKOH
COXpaHeHUs1 3M1eKTPUYECKOro 3apsafa, 3akoH KynoHa,
3akoH OMa ans yyacTka uenu, 3akoH Oma A5 nosHow
3NeKTPUYECKO Lenn, 3akoH [hxkoyna - JleHua, 3akKoH
3NEKTPOMArHUTHON ~ MHAYKUMKW, 33KOH  COXpaHeHus
3HEprMu, 3aKkoH NPSMOIMHEAHOrO pacnpoCcTpaHeHus
CBETa, 3aKOH OTPAXEHWS CBeTa, 3aKOH MpenomieHns
CBETQ; 3aKOH COXpaHeHWs 3Hepruu, 3akKOH COXpaHeHWs
NUMMYNbCa, 3aKOH COXPaHEHMWs 3MEeKTPUYECKOro 3apsaja,
3aKOH COXpaHeHWs MaccoBOro yucna, noctynartbl bopa,
3aKOH pagvoakTUBHOIO pacrnaga);  YBepeHHoe
MCNOMb30BaHMe 3aKOHOB W 3aKOHOMEPHOCTeW  npu
aHanm3e PU3NYeCKMX SBMEHNIA 1 MPOLLECCOB;

P65 yMeHMe yunTbIBaTh rpaHuLbl NPUMEHEHNS
M3YYEHHbIX  (PU3MYECKMX MOJeNein:  mMatepuasibHast
TOYKa, VHepuMnanbHas cuUcTeMa OTcYeTa, WAea/lbHbIN
ras; MOAeNU CTPOEHUS ras30B, XXUAKOCTEN W TBEPAbIX
TeN, TOYEUHbIW 3IEKTPUYECKNIA 3apsg, SAepHas MOoAenb
aTtoMa, HYKNOHHas Mofe/lb  aTOMHOro fgpa npu
peLLeHnn prusnvecknx 3agad;

MP68 chopMMPOBAHHOCTb YMEHUSI MPUMEHATb
MoflyYeHHble  3HaHUS AN OOBLACHEHWS  YCI0BWIA
NPOTEKaHNA (U3NYECKUX SABNEHWIA B MNpupode U Ans
NPUHATUS MPaKTUYECKMX PeLLeHWin B MOBCEAHEBHOM
XW3HM  ana obecneyeHWs  6e3onacHoCTM  Mpu
obpalleHun ¢ 6bITOBbIMM NPMBopaMn U TEXHUYECKUMU



MK 1.2 MNMpoBoanTb AMArHOCTUKY,
06Hapy>XnBaTb HEUCMpPaBHYHO

JIP23 - TOTOBHOCTb K TpyAy, OCO3HaHWe LieHHOCTU

MacTepCTBa, TPYAoNo6Ue,
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YCTPOICTBaMM, COXPaHEHWUS 3[0pPOBbA U CO6GMKOAEHMS
HOPM  3KO/IOTMYECKOr0 MOBEfEHNS B  OKPYXXatoLLein
cpefe; MOHMMaHMe  Heo6XOAMMOCTU  MPUMEHEHUS
[OOCTUXKEHWIA (hU3nKN n TEXHO/IOr Ui ans
paumoHaIbHOro NPUPOAONO/b30BaHNS;

MPy2 cthopMMPOBAHHOCTb CUCTEMbI 3HAHWIA O
(hM3NYECKMX 3aKOHOMEPHOCTAX, 3aKOHaX, TeopusX,
[ECTBYHOLLMX Ha YPOBHSAX MUKpPOMMPE, Makpomupa U
merammpa, nNpeAcTaBfeHUA O BCeoOLLEM XapakTepe
(hbM3NYECKMX 3aKOHOB; MPEACTaBNEHUI O CTPYKType
MOCTPOEHUS  (IM3NYECKOM  TEopWUW, UTO  MO3BOUT
0CO3HaTb  PoONb  (PyHAAMEHT&/IbHbIX  3aKOHOB U
MPUHUMMNOB B  COBPEMEHHbLIX  MPEeACTaBMEHUAX O
npupoAe, MNOHATb TPaHuLbl MPUMEHUMOCTU TEOPUNA,
BO3MOXHOCTM ~ UX  MPUMEHEHMs AN OnucaHus
eCTeCTBEHHOHAYYHbIX IBMIEHWNIA 1 NPOLIECCOB;

MPyHO chopMMPOBAHHOCTb YMEHWN
aHaM3MpoBaTb M OLEHMBATb MOCNEACTBUA ObITOBOWN W
NPON3BOACTBEHHOW AeATENbHOCTN Ye0BEKA, CBA3aHHOWA
C (hunsnyeckmmm npoueccamu, C  No3unLMiA
3KONIOrnYecko  6e30nacHOCTW;  MNpeAcTaBNeHUn O
pauuMoHa/IbHOM  MPUPOAOMO/Nb30BaHNM, &  TaKxke
pasyMHOM WCMOMb30BaHUM  JOCTVMDKEHUA Hayku U

TEXHO/I0T A ans JaNbHenLwero pasBuTUA
4e/1I0BEYECKOro 00LLIECTBa;

MP63 BnageHue OCHOBOMMO/IaratoLLMm
(hn3myeckmmu NMOHATUAMU 7 BeMYMHaMN,



paboTy X0N0ANbHOIO
060pyA0BaHNs, NMPUHUMATL MepbI
NS yCTPaHeHUs 1
npeaynpexaeHns 0TKasos U
aBapuii

JIP24 - TOTOBHOCTb K aKTUBHON [AeATeNbHOCTU
TEXHOMIOTMYECKON U COLMaNbHOW  HanpaBneHHOCTH,

CMOCOOHOCTb  MHMUMMPOBATb,  MJaHUpPOBaTb U
CaMOCTOSTE/IbHO BbIMOMHATbL TaKyt AeATeNbHOCTb,
P25 - WHTEpPEC K  pasnnyHbIM  cepam

NPohecCUOHaNbHOW AeATe/IbHOCTM, YMEeHWe COBepLUaTh
OCO3HaHHbIA  BbI6Op  Gyayllerd  npodeccun U
pean30BbIBaTb COOCTBEHHbBIE XKM3HEHHbBIE NJIaHbI,
NNIP34 - 0co3HaHMe LIEHHOCTM Hay4YHOWN [AesTeNbHOCTH,
rOTOBHOCTb OCYLLIeCTBNATb NPOEKTHY0 n
NCCNefoBaTeNIbCKYHO [eAaTeNlbHOCTb UHAMBUAYANbHO Y
B rpynne,

MP3 - onpefenste Uenn [eATeIbHOCTH,
napameTpbl U KPUTEPUM UX SOCTUXKEHMS,
MP8 - CMOCOBHOCTb n rOTOBHOCTb K
CamMoCTOATE/IbBHOMY  MOUCKY  METOAO0B  peLleHus
NPakTUYeckuX  3aga4y, MNPUMEHEHUIO  Pa3/INYHBIX
MeTOA0B MO3HaHus,

MP16 - ocCyWwecTBAsATb LieNeHanpaBneHHbIA  MNOUCK
nepeHoca CpeacTB M CNOCOGOB — [elcTBua B
NnpodeccMoHaIbHY0 cpeay,

MP36 - KoOOpAMHMPOBAaTb W BbIMNOMHATL PaboTy B
YCNoBUAX peasibHoOro, BUPTYa/IbHOIO n
KOMOVHMPOBAHHOIO B3aMMOZENCcTBus,

MP37 - ocylecTBnsATb MO3UTMBHOE CTpaTernyeckoe
noBefeHNe B Pas3IMYHBLIX CUTyaUuMAx, MNPOABNATb
TBOPYECTBO M BOOOPaXKeHWe, ObITb NHULMATUBHBIM,

3a/aBaThb
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XapaKTepum3y LMK (hnsnyeckme npovecchl
(cBA3aHHbIMK c MeXaHNYeCKNM [IBVXKEHMNEM,
B3aMMO/ENCTBMEM Te/, MeXaHWUYECKUMW KonebGaHusmu
M  BOMHAMKW,  aTOMHO-MOJIEKYNSPHbIM  CTPOEHMEM
BELL,eCTBa, TEMIOBbIMU MPOLECCaMU; 3MEKTPUYECKUM U
MarHUTHbIM nonsMu, 3NEKTPUYECKUM  TOKOM,
3NEKTPOMarHMTHbIMW  KONebaHusMM U BOMHAMMK;
OMNTUYECKUMW  SBNEHUSIMU;, KBAHTOBLIMW SIBNEHUSMMU,
CTPOEHMEM aToma n aTOMHOro a4pa,
PaAM0aKTUBHOCTbIO); BNAAEHNE OCHOBOMOMAratoLMm
aCTPOHOMUYECKMMMN  MOHATMAMMK,  MO3BONSIOLLMMM
XapaKTepn3oBaTb  MPOLIECChI,  MpoMCXoAsWme  Ha
3Be3fax, B 3BE3[AHbIX CUCTEMAX, B MeXrasnaKTU4ecKoMm
cpeae; ABVXKeHME HeOeCHbIX Ten, 3BOMOLMI0 3Be3f U
BceneHHol;

MP66  BnageHWe  OCHOBHbIMW  MeTOZaMu
Hay4HOro MO3HaHWS, WCMNOMb3yeMbIMA B (DU3MKE:
NMpoBOAWUTL  MpAMble U KOCBEHHble  M3MepeHus

(h3nYecKnX BeINYMH, BbIGMPAsA ONTUMa/bHBIA CMOCO6
N3MEPEHNS N WCMOMb3YS W3BECTHble METOAbl OLEHKM
MOrPeLUHOCTE W3MEPEHWNIA, MPOBOAUTL MCCNefoBaHMe
3aBUCUMOCTEN (PU3NYECKMX BEIMUMH C UCMO/b30BAHWEM
NPAMBbIX  U3MEPEHWUA,  OOBACHATb  MOMYYEHHble
pe3ynbTaThbl, UCNOMb3YS PUNUECKME TEOPUK, 3aKOHbI 1
MOHATWSA, W [enaTb BbIBOAbI; CO6MO4ATL MpaBuna
besonacHoOro Tpyfa npu npoBefeHWN UCCNefoBaHUn B
pamkKax  y4ebHOro  3KcrmepumMeHTa U y4ebHO-



MK 3.3. MpoBoAnTb MCMbITaHNA
HOBOrO 060pya0BaHNS,
OpraHn30BbIBaTb pacyeTHO-
3KCMEepPUMEHTA/IbHYHO

LleSTeNbHOCTb B X04€e pa3paboTKu
HOBbIX TEXHONOI NI n
TEXHOMOrMYECKNX MPOLLECCOB NpK
NpPOWN3BOACTBE X0N104a

MP39 - camocToATENbHO COCTaBNATL MNaH PeLLEHNs
npobsembl C  YYeTOM  UMEHLMXCA  Pecypcos,
COOCTBEHHbIX BO3MOXHOCTEN ¥ NPeAnoYTEHNIA

JIP23 - TOTOBHOCTb K TpyAy, OCO3HaHWe LeHHOCTU
MacTepcTBa, TPyAontome,

NIP24 - TrOTOBHOCTb K aKTWBHOW [eAaTe/IbHOCTM
TEXHOMOMMYECKON W COLMaNbHOW  Hanpas/ieHHOCTH,
CMNOCOOHOCTb  MHMUMMPOBATbL,  NJaHUpoBaTb U
CaMOCTOSTE/IbHO BbIMO/HATbL TaKY0 AeATe/IbHOCTb,
JIP26 - roToBHOCTb M CMOCOBHOCTL K 06pa3oBaHuIo U
CaMo006pa30BaHMIO Ha MPOTSHKEHMUMN BCE YKU3HW,

MP1 -  camocToATeNIbHO  (hopMynMpoBaTb U
aKTyanusupoBaTb  Npobniemy, paccmarpuBaTb  ee
BCECTOPOHHE,

MP2 - ycTaHaB/MBaTb CYLLECTBEHHbIA MPU3HAK WK
OCHOBaHVSi [N CpaBHeHMs,  Knaccugukaumm v
0606LLeHNS,

MP4 - BbIIBNATb 3aKOHOMEPHOCTM N NPOTMBOPEYns B
paccmaTprBaeMbIX ABNEHUSX,

MP5 - BHOCUTb KOPPEKTUBbI B [EATE/IbHOCTb,
OLeHMBaTb  COOTBETCTBME  Pe3ynibTaTOB  LEnaM,
OLeHMBaTb PUCKM NOCNEACTBUI LeATeNIbHOCTH,

MP8 - CMOCOBHOCTb n rOTOBHOCTb K
CamMOCTOATE/IbHOMY ~ MOWUCKY  METOAOB  peLleHus
NPaKTUYeCKMX  3afa4y, MPUMEHEHNIO  Pa3INYHbIX
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nccnefoBaTeNbCKoM AesTeNbHOCTM C MCMOMb30BaHUEM
LMDPOBBIX N3MepUTENbHbIX YCTPOMNCTB "
nabopaTtopHOro 060pyaoBaHUs;  CHOPMMPOBAHHOCTb
NpeacTaBNeHUiA O MeToAax MOMYYeHUst  Hay4HbIX
aCTPOHOMUYECKMX 3HAHWIA;

MP63 BnageHue OCHOBOIMoO/MarakLwmmMm
(hn3nyeckmmu NOHATUAMM n Be/IMYNHaAMW,
XapaKTepu3yoLLMm (hnsnyeckre npoLieccol

(cBA3aHHBLIMK c MeXaHNYeCKUM LIBUXXEHMEM,
B3aMMOLEACTBMEM TeJl, MEXAHWYECKMMU KONebaHNAMM
W BOMIHAMW;  ATOMHO-MOJIEKY/NIAPHLIM  CTPOEHWNEM
BelLlecTBa, TEMn/I0BbIMU MPOLLeCCaMn; 3NEKTPUYECKUM U
MarHUTHbIM nonamu, 3N1EKTPUYECKMM  TOKOM,
3/IeKTPOMArHMTHbIMKM ~ KONebaHuAMM 1 BOSIHaMU;
OMTUYECKMMUN SABMIEHUAMM; KBAHTOBLIMU SABNEHUAMMU,
CTPOEHMEM aToma n aTOMHOro Aapa,
Pagvo0aKTUBHOCTbLIO); B/afeHe OCHOBOMO/ArakLMm
aCTPOHOMUYECKMMM  MOHATUAMK,  NO3BONAOLLUMN
XapakTepn3oBaTb  MPOLECCLl,  MPOMUCXOoAAliMe  Ha
3Be3flaX, B 3BE3[HbIX CUCTEMAx, B MEXranakTU4ecKom
cpefe; [ABWXKeHMe HebGeCHbIX Ten, 3BOJMIOUMIO 3BE3f U
BceneHHow;

P64 BnaseHne 3aKOHOMEPHOCTAMM, 3aKOHaMU 1
TeopusaMKM (3aKOH BcemupHoro TtaroteHus, |, 11 n 1l
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHWUS MeXaHW4YecKOoM
3Hepruy, 3akKOH COXPaHeHWs WMMynbCca, MPUHLMN
cynepnosvumMmM  cun,  NPUHLMN  paBHOMPaBHOCTH



METO/0B NO3HaHMS,

MP10 - d¢opMMpoBaHME Hay4yHOro TWMa MbILLIEHNS,
BNafeHNe Hay4yHON TEPMUHONOIMENR,  K/IHUEBLIMU
MOHATMAMWN U METOZaMN,

MP12 - BbIBNATb MPUYNHHO-CNEACTBEHHbIE CBA3M U
aKTyann3mpoBaTb 3ajayy, BblABUraTb TUMNOTe3y ee
PeLleHns, HaxoAuTb aprymeHTbl A/1A [0Kas3aTe/bCTBa
CBOWX YTBEPXKAEHWI, 3a[jaBaTb NapameTpbl U KpUTEpPUM
peLLeHus,

MP13 - aHanu3upoBaTb Mo/lyyYeHHble B X0A4e peLLeHuns

3afiadn  pesynbTatbl, KPUTUYECKN OUEHMBaTb WX
[OOCTOBEPHOCTb, MPOrHO3NpPoOBaTb M3MEHEHNE B HOBLIX
YCNoBUsX,

MP15 - paspabatbiBaTb MnaH peweHns npobnembl C
YYeTOM aHaM3a VMEKLWKMXCA MaTepuasibHbIX Y
HemaTepuasibHbIX Pecypcos,

MP19 - BbigBMratb HOBble WAew,
OpUrnHaIbHble MOAXOAbI N PeLleHus,
MP39 - camocToATeNlbHO COCTaBMATb M/aH peLleHns
npo6nemMbl C  Y4eTOM  VMEKOLWMUXCA  Pecypcos,
COOCTBEHHbIX BO3MOXHOCTEN 1 NPeAnoYTeHWA

npegnaratb

28

NHepLMa/bHbIX ~ CUCTEM  OTCYeTa,  MOJIEKYNAPHO-
KWHEeTUYECKyt0 Teopuio CTPOEHMS BeLLecTBa, rasoBble
3aKOHbl, MEePBbIA  3aKOH TEPMOAMHAMWKK;  3aKOH
COXpaHeHUs 3MeKTPUYECKOro 3apafa, 3akoH KynoHa,
3akoH Oma Jns yyacTka uenu, 3akoH Oma ans NnosHom
3NeKTPUYECKON Lenn, 3akoH [hkoynsa - JleHua, 3aKoH
3NEKTPOMArHUTHOMW  MHAYKUMK, 3aKOH  COXpaHeHus
3HEPrnM, 3aKOH NPSMONMHEAHOrO pPacrnpoCcTpaHeHNs
CBETa, 3aKOH OTPAXEHWA CBeTa, 3aKOH MpeoMIEHNA
CBeTa; 3aKOH COXpaHeHWA 3Heprun, 3aKOH COXpaHeHus
NUMMynbCa, 3aKOH COXPaHeHWs 3NeKTPUYECKOro 3apaga,
3aKOH COXpaHeHWs MaccoBOro uyucna, noctynarsl bopa,
3aKOH paavoaKTUBHOIO pacnaga);  YBepeHHoe
MCNONb30BaHME 3aKOHOB W 3aKOHOMEPHOCTEN  npu
aHanm3se n3nYeCKMNX SBIEHNIA U NPOLIECCOB;

P66  BnafeHWe  OCHOBHbLIMW  MeTOZammu
Hay4yHOro MO3HaHWSA, WCMOMb3YEMbIMU B (IM3UKE:
NMPOBOAWUTL  MpsAMble U KOCBEHHble  U3MEpeHus

(hM3MYECKMX BeNMYMH, BblbUpas ONTUMa/IbHbLIA CrNoco6
M3MEPEHNS N UCNOMb3ys W3BECTHbIE METO[bl OLIEHKM
MOrpeLlHoCTell U3MEepPeHWn, NPOBOAUTL UCCNefoBaHMe
3aBUCUMOCTel (IU3NYECKMX BENIMYUH C UCTIOb30BaHUEM
NpsAMbIX  WM3MEpPeHUid,  OOBACHATL  MOJyYeHHbIe
pesy/ibTaTbl, UCMONb3YA (PU3NYECKNE TEOPUM, 3aKOHbI U
MOHATWS, W [enaTb BbIBOAbl, CcO6MO4ATL MpaBuna
GesonacHoro Tpyga npu NpPoBefeHUN WCCNefoBaHUA B
paMKax  y4yebHOro  aKcnepvMeHTa U y4yebHO-
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nccnefoBaTe/IbCKon AeSATeNbHOCTU C UCMOSb30BaHMEM
LMDPOBbLIX N3MepPUTENbHBIX YCTPOWCTB n
nabopaTopHOro 060pyaoBaHus;  CHOPMMPOBAHHOCTb
NnpefcTaBleHni A O MeTofdax MOMlyYeHUst  HayUHbIX
aCTPOHOMMYECKMX 3HAHWIA;

MP67 chopMMPOBaHHOCTL YMeHUs  peLlaTb
pacyeTHble 3afayus C $BHO 3afaHHOW  (PM3MYEeCKOM
MOZENblO,  UCMOMb3ys  (M3NYECKME  3aKOHbl U
MPUHUMMbI; Ha OCHOBE aHalM3a YCNoBUA 3afauu
BbIOVpaTh PU3MYECKYHO MOLESb, BbIAENATb (N3NYECKme
BE/IMYUHBI U (HOPMY/Ibl, HEOOXOAUMbIE A/151 € PeLeHNs,
NPOBOAUTL  pacyeTbl W OUEHMBATb  PeaslbHOCTb
MOJlYYEHHOrO  3HAYeHWUs  (PU3MYECKON  BESIMYMHBI,
pelsaTb KayecTBEHHblE 3afayu, BbiCTpamBast /10rMYecKu
HENPOTMBOPEUMBYHO LIEMOYKY PacCy>XAeHWiA C Onopoi
Ha M3Yy4YeHHble 3aKOHbI, 3aKOHOMEPHOCTU U (IU3NYeCKUne
ABEHNS;

MP68 cthopMMPOBAHHOCTL YMEHUS MPUMEHATH
MoflyYyeHHble  3HaHMA  4/19  O0ObACHEHMS  YCNOBWIA
NpoTeKaHnsi (DU3NYECKUX SABNEHWIA B NpUpoge W ans
NPUHATUA NPaKTUYECKUX pPeLleHWin B MOBCEAHEBHOWA
XW3HM NS obecneyeHust  Ge3onmacHOCTU  Npw
obpaLlleHnn ¢ BbITOBbIMU NPUBGOPamMM U TEXHUYECKUMM
YCTPOCTBaMM, COXPaHEHWA 3[0pOBbsA U COBMOAEHUA
HOPM  3KOMOrMYeCcKOro MoBeAeHUs B  OKpYXKatoLLein
cpefe; MOHUMaHWe  HeobXO4MMOCTM  MPUMEHEHNS
[OCTVKEHWI (hUn3nKn n TEXHOOMiA ons
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paLyoHaIbHOro NPUPOAOMNO/b30BAHNS;

MPy2 cthopMMPOBAHHOCTb CUCTEMbI 3HAHUIA O
(PM3NYECKMX 33KOHOMEPHOCTAX, 3aKOHax, TeopusXx,
[eCTBYIOLLMX Ha YPOBHSAX MWUKPOMMPA, Makpomupa u
mMeramupa, npeLCcTaB/feHUn O BCeOOLIEM XapakTepe
(hM3MYECKMX 3aKOHOB; MPEACTaBfieHUA O CTPYKType
MOCTPOEHUS  (PU3MYECKOM Teopuu, YTO  MO3BOMUT
OCO3HaTb  PONb  (PYHAAMEHTA/IbHbIX  3aKOHOB U
MPUHLMNOB B  COBPEMEHHbIX MPeACTaB/leHNUAX O
NpUpoAe, MNOHATb TpaHuLUbl MPUMEHUMOCTU TEOPWUH,
BO3MOXHOCTM ~ UX  MPUMEHEHUA  ANd  OnucaHus
€CTeCTBEHHOHAYYHbIX IBIEHWIA 1 MPOLLECCOB;

MPy5 cthopMUPOBAHHOCTL YMEHWIN MPUMEHSTb
38KOHbl  KNacCUYECKOM  MexaHWKKW,  MOJeKyNSpHON
(GU3KN U TEPMOAUHAMUKK,  3N1EKTPOAVMHAMUKW,
KBaHTOBOMW (DU3UKM AN151 aHaIM3a N 0ObACHEHWS ABMIEHNI
MUKpPOMMpPA, MakpoMupa W Meramupa, pasfinyarb
ycnosus  (rpaHuubl, obnact)  MPMMEHMMOCTH
(hM3MYECKMX 3aKOHOB, MOHMMaTb BCEOOLUMIA XapaKTep
()yHOAMEHTa/IbHbIX ~ 3aKOHOB  (3aKOH  COXpaHeHus
MEeXaHNYeCKO 3HEPrum, 3aKOH COXPaHEHUs MMMY/bCa,
3aKOH  BCEMMPHOr0  TArOTEHWUS, MEPBbIA  3aKOH
TEPMOAMHAMMKK, 3aKOH COXPaHEeHUs 3M1eKTPUYECKOro
3apsfa, 3aKOH COXpaHeHWs 3Heprumn) 1 orpaHNYeHHoOCTb
MCNOMb30BaHMS  YaCTHbIX 3aKOHOB; aHa/M3MpoBaThb
(M3nyeckme  MpouLecchbl,  WCMOMb3ySs  OCHOBHbIE
MOJIOXKeHUs, 3aKOHbI 7 3aKOHOMEpPHOCTH:
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OTHOCUTE/TIbHOCTb MEXAHWUYECKOTO ABVXKEHUS, (hOPMY bl
KMHEMaTUKM PaBHOYCKOPEHHOI0 LBVKEHMS,
npeobpasoBaHua  lanuned 419 CKOPOCTM U
nepemMeLleHns, Tpu 3akoHa HblOTOHa,  NpUHLMN
OTHOCUTENIbHOCTWM  [annnes,  3aKOH  BCEMUPHOIO
TATOTEHWS,,  3aKOHbl ~ COXpaHEeHWs  WMMy/fbca U
MEXaHNYeCKO 3Hepruu, CBA3b paboTbl CWbl  C
M3MEHEHMEM  MEXaHWYeCKOM  3Hepruu,  ycroBus
paBHOBeCMsi  TBEpPAOro  Tena; CBA3b  [aB/fieHUs
NAeaIbHOro rasa co CpefHein KMHETUYECKON 3Hepruen
TENI0BOro ABWKEHUA WU KOHLEHTpaumein ero Mosekyn,
CBA3b  TemnepaTypbl  BewlectBa CO  CpefHen
KMHETUYECKOW 3Hepryein ero 4acTtul, CBA3b [aBfieHUs
NOeaIbHOrO rasa C KOHLUEHTpauuen Monekyn u ero
Temnepatypon, ypaBHeHue MeHpeneesa-KnanenpoHa,
MepBbli 3aKOH TEPMOAUHAMUKK, 3aKOH COXpaHeHus
3HeprMu B TENJIOBbLIX MpOLEccax; 3aKOH COXpaHeHUs
3N1EeKTPUYECKOr0o 3apsga, 3aKOH KynoHa,
NOTEHUMANbHOCTb 3N1eKTPOCTaTUYECKOI O nons,
NPUHLUMN CYNePno3nLIMN 3NIEKTPUYECKNX NONMER, 3aKOHa
KynoHa; 3akoHbl Owma Ana ydyacTka Uenn u And
3aMKHYTON  3MeKTPUYECKOn Uenn, 3akoH J[hkoyns-
JleHua, 3aKOH 3N1eKTPOMarHUTHON WHAYKUMK, NpasBuno
NeHua, noctynarsbl creumanibHOM Teopuu
OTHOCUTE/IbHOCTU VHLUTENHa, YpaBHeHNe SMHLUTENHa
ana oTtoaddpekTa, NEpBbIA 1 BTOPOI NocTynaTbl bopa,
nNpuHUMN  HeonpegeneHHocTn  [eli3eHbepra,  3akoH
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COXpaHeHUs 3apsga, MaccoBOrO 4YWUCia U 3Hepruv B
A0EPHbIX peakLmsax, 3aKOH PaavoakTMBHOIO pacnajga;

MPy7 chopmMmMpoBaHHOCTb YMEHWIA UCCNEA0BaTb
1 aHa/IM3MpoBaTb PasHOObOpa3Hble (IU3NYECKNE ABNEHUA
M CBOWCTBA OOBLEKTOB, MPOBOAMTb CaMOCTOATE/IbHbIE
1CCnefoBaHNsA B peasibHbIX M 1abopaTopHbIX YCIOBUSX,
ynTaTb N aHaJIM3MPOBaTb XapakKTEPUCTUKM NPUOOPOB U
YCTPOMNCTB, 0OBACHATL NMPUHLMMBI UX PaboThl;

MPy9 cdopmMMpPOBaHHOCTb YMEHWA  peLuaTb
pacyeTHbIE 3a[]a4u C SIBHO 3alaHHOM 1 HESIBHO 3a[laHHOM
(h131YECKON MOLENbI0: Ha OCHOBAHWUWN aHaIn3a yC/I0BUS
BblOMpaTb  (hM3MYecKuMe  MoAenu,  OTBevaroLme
TpeboBaHUAM 3afayu, MNPUMEHSATL (DOPMY/Ibl, 3aKOHbI,
3aKOHOMEPHOCTW W MOCTYNaThl (BU3NYECKUX TEOPUIA NPK
NCMONb30BaHUN MaTeMaTUYeCKMX METOLOB peLLeHus
3agad, NPOBOAUTL pacyeTbl HA OCHOBaHUW MMEKOLLMXCA
[laHHbIX, aHaIM3MPOBaTb Pe3y/bTaTbl Y KOPPEKTUPOBATb
MEeTO/bl PeLleHns C YYeTOM MOJyYeHHbIX Pe3ynbTartos;
peLaThb KauyeCTBeHHbIe 3afaun, TpebytoLme
NPUMEHEHNA 3HAHWIA U3 Pa3HbIX Pa3fefioB LUKO/IbHOro
Kypca (hU3nKK, a TakKe UHTerpaumm 3HaHui 13 gpyrux
npeAMEeTOB eCTeCTBEHHOHAYYHOrO LMKA: BbiCTpavBaTh
NOTNYECKYH LENOYKY PacCyXeHuii C Onopori Ha
N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W (mn3nyeckune
AB/IEHNS;

MPyl2 oBnageHne oOpraHM3auMOHHbIMU U
Mo3HaBaTe/lbHbIMWA  YMEHUAMW  CaMOCTOSATE/IbHOrO



NPYOGPETEHMS HOBbIX 3HAHMWIA B MPOLLECCE BbIMO/HEHUA
MPOEKTHbIX U  y4yebHO-ucCrefoBaTeIbCKNX  paboT,
yMeHusMU  pabotaTb B rpynne C  BbINOHEHWEM
Pa3/IMYHbIX COLMa/IbHBIX POfeit, nnaHuposaTb paboTy
rpynnbl, pauMoHaNbHO pacrpefensdTb LeATeNlbHOCTb B
HECTaHAAPTHbIX CUTyaumsX, afeKBaTHO OLEHMBaTb
BKMaf, KaXAoro M3 Y4yaCTHWKOB Tpynmnbl B peLleHue
paccmatpvBaeMoii Npobnemsl;



2. CTPYKTYPA N COOEP>XAHVE YYEBHOI' O NMPEAMETA

2.1. O6bem yyebHOro npeameta v BUAbl y4ebHOW paboTbl

Bupg yyebHoii paboThbl O6bem B Hacax
O6bem o06pa3oBaTeNlbHOW NporpaMMbl y4ebHOro npeameTa 198
O6a3aTenbHasd ayguTopHas Harpyska: 160
TEOPeTUYECKME 3aHATUA, 138
B T.4. B (DOPMe NPaKTUUECKO NOATrOTOBKM 22

NMPaKTUYECKME 3aHATUSA,

B T.4. B (DOPMe MpaKTUYeCcKOon NOAroTOBKM

nabopaTopHbIe 3aHATUS, 22
B T.4. B DOPMe MpaKTUYeCcKon NOAroTOBKM 12
CamocToAATeNnbHas pa60Ta,

B T.4. B DOPMe MpaKTUYeCcKor NoAroToBKu

MHonBMAYanbHbIA NPOEKT 32

MpomexyTouyHaa aTTectaymns (3K3aMeH) 6

34



2.2. TemaTU4eCKNA NNaH v coaep)xaHne y4ebHOro npeameTta

HamnmeHoBaHue

pasgenoB u Tem

1
[MoBTOpeHWe Kypca
(hM3MKM OCHOBHOWA
LUKO/bI

BBepgeHue

CopepXxxaHue yuye6HOro matepuana m Gopmbl opraHmsayumu

AesATeNbHOCTU o6yvatlowuxcs

2
TeopeTuueckoe 3aHaTue. PelIeHWe 3af4aHU Ha MNOBTOPEHWE
Kypca (131K OCHOBHOM LUKO/Ibl

KoHTposibHas paboTa (BXOAHOW KOHTPO/Ib)

TeopeTuueckoe 3aHaTue. DBBefgeHne. ®dusnka W MeToAbl
Hay4HOro nosHaHms

®u3mka — yHLameHTa/IbHasa Hayka O npupoge. EcTtectBeHHO-
Hay4Hbli MeTOL MO3HaHMA, ero BO3MOXHOCTM W  rpaHuLbl
NPUMEHNUMOCTU. IKCNEPUMEHT W Teopus B MpoLecce MNo3HaHus
npupogbl. MogenvpoBaHue (U3NYECKUX ABNEHWA U MPOLIECCOB.
Ponb 3kcnepvmMeHTa 1 Teopun B MPOLECCe TMO3HAHWUA MPUPOAbI.
du3nyeckad BenNMuMHa.  PuU3MYecKMe  3aKOHbl.  ["paHuLbl
NPUMEHUMOCTN  (PU3NYECKMX 3aKOHOB W Teopuid. TMpuHumn
cooTBeTCcTBMA. [lOHATME O  (hM3MYECKOM KapTuHe  Mupa.
MorpewHoCcT  M3MEPeHUA  (N3NYECKUX  BEIMYMH. 3HaueHue
(hM3nKKN NP1 0CBOEHMM cneunanbHocTein CrNoO
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Ob6bem

B HacaX

B Tom uncne
npakTun-
yeckas

noaroToBKa

Kopgbl 06WNX KOMMNETEHL NI 1
JINYHOCTHbIX,
MeTanpesMeTHBIX,
npegMeTHbIX pPe3ynbTaToB,
hopMMPOBaAHNIO KOTOPbIX
CNocob6CTBYET 3/IEMEHT
nporpamMmbl
5
OK 04, P14, NP23, NP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MNP63,
P67, MPy9

OK 01, /IP8, JIP16, 1IP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30,MP31,
MP42, MP46, MP55, P61,
MP65, MP66, MPy1, MPy13



Pas3gnen 1. MexaHunka

Tema 1.1
OcHoBbI
KNHEMATUKMN

Tema 1.2.
OCHOBbI ANHaMUKN

TeopeTunueckoe 3aHaTue. QOCHOBHbIE TMOHATUS KUHEMATUKMN.
PaBHOMEpPHOE NPAMO/IMHENHOE [ABVXKEHWE

MexaHunyeckoe [BVMXXeHMe U ero Buabl. MartepuasbHaa TOuKa.
CkanspHble n BEKTOpPHbIe (hnsmnyeckme BE/IMYMHBI.
OTHOCUTENIbLHOCTL ~ MEXaHWUYEeCKOro  ABMXEeHWS. Cuctema
otcyeTa. [llpuvHUMN OTHOCUTenbHOCTW [anuned. TpaeKTopus.
MyTb. MNepemelleHne. PaBHOMEPHOE NPAMOSIMHENHOE ABUXEHVE.
CKOpOCTb. YpaBHeHue 4BMXKeHNS.

TeopeTnyeckoe 3aHATUE. rlpﬂMOI'II/IHeVIHoe OBWKEHNE C
NMOCTOAHHBLIM YCKOpPEHMeM. PaBHOMepHOe [BMXeHWe TOUKWU Mo
OKPY>KHOCTU

MrHOBeHHas W CpefHss CKOPOCTU. YcKopeHue. MpsmMonmHeliHoe
[BVXEeHMe C MNOCTOAHHbIM  YycKopeHueM.  [IBUXeHune ¢
MOCTOAAHHLIM YCKOpPeHWeM CBOOGOAHOro nafeHusd. PaBHOMepHoe
[BVWXEHMe TOYKM MO0  OKPY>KHOCTW, YrnioBas  CKOPOCTb.
LleHTpocTpemutenibHoe  yckopeHue. KunHematuka abcontoTHO
TBEpZoro Tena

Teopetuueckoe 3saHaTme. Cuna. Macca. 3aKOHbl AVHAMUKMN.
Cwunbl B npupoge.

OcHoBHadA 3agayva AnHamuku. Cuna. Macca. 3aKOHbl MexXaHWKK
HbroToHa. Cunbl B npupoge. Cunbl ynpyroctu. Cunbl TpeHus

TeopeTnueckoe 3aHsTue. 3aKOH BCEMUPHOro TAroTeHus. MNepsas
KOCMWYecKasi CKOpOCTb

Cwuna TAXecTn 1 cuna BCEMUPHOro TAroTeHMA. 3aKOH BCEMUPHOIO
TAroTeHus. Nepeas KocMUYeckas CKOpPOCTb. [BW>KeHue nnaHeT u
ManbIx Ten ConHeyHou cuctembl. Bec. HeBECOMOCTb.
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OK 05, JTIP8, J1P16, /1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3, MPy4,
MPy5

OK 05, JIP8, JIP16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MP65, MPy3

OK 05, /1P8, JIP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MPy2, MPy5

OK 02, OK 05, /P8, /P16,
NP26, IP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP63, MP64, MPy1,MPy2,



Tema 1.3.
3aK0oHbI CoXpaHeHus
B MeXaHuKe

TeopeTnueckoe 3aHaTue. IMNynbC Tena. ViMnynsbc cunbl. 3akoH
COXpPaHEeEHNA nMnynbca. PeakTnBHoe [OBVXEHNE.

NmMnynbe Tena. VIMNynbC CWbl. 3aKOH COXPaHEHWUs MMMY/bCa.
PeakTuBHOE ABWKEHME.

TeopeTuueckoe saHaTme. MexaHnyeckas paboTa M MOLLHOCTb.
KunHetnuyeckaa aHeprua. [loTeHuunanbHas  3Heprua.  3akoH
COXpPaHeHnd MeXaHNYecKou SHEPIrunn.

MexaHun4yeckas pa60Ta N MOLLHOCTb. KuMHeTMYeckasa 3Heprus.
MoTeHUManbHaa aHeprus. 3akOH COXpaHeHWs MeXaH14eCKoM
3Heprum. PaboTa cunbl TAXXKECTU W CUMbl YNPYrocTU. MpumeHeHne
3aKOHOB COXpaHeHud. Kcnonb3oBaHWe 3aKOHOB MEXaHUKWU And
06bACHEHNA OBVKEHNA HebGeCHbIX Ten u ana  passuTuAa
KOCMWNYECKUNX I/ICCI'IE,CI,OB&HI/IVI, rpaHnLbl NMPUMEHNMOCTU
K/aCCNYECKON MeXaHVIKY

TeopeTuueckoe 3aHsTue. PeELIEHME 334a4 NO MexaHuKe C
npocheccroHaibHOW HanpasneHHOCTbIO

MpaKTnyecKoe NpUMeEHeHME (HU3NUECKMX 3HAHWI B MOBCEAHEBHOM
XU3HU ansd MCNoJib30BaHNA MPOCTbIX MeXaH3MOB,
WHCTPYMEHTOB, TPAHCMOPTHbIX CPeACTB

Pasfen 2. MonekynspHas ¢gpMsanka u TepMojuHamMmumKa

Tema 2.1
OcHoBbI
MOJIEKYNSAPHO-

Teopetnueckoe saHaTue. OCHOBHble NosoxxeHns MKT. OcHoBHoe
ypaBHeHne MKT
OCHOBHbIE  MOMNOXEHUS  MOMEKY/NSPHO-KMHETUYECKO  TEOpUMU.
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MPy5, MPytO, MPy11

OK 02, /1P8, /IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30,MP31,
MP42, MP46, MP55, MP61,
MP63, MP64, NP6, MPy2,
MPy5, MPy11

OK 05, /1P8, JIP16, /P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P63,
MP64, MPy2, MPy5

OKO01,0K 04, P14, NP23,
NP24, IP25, MP1, MP2, MP3,
MP4, MP6, MP12,MP13,
MP15, MP16, MP17, MP39,
MP61, MP63, MP64, MP67,
MP610, MPy2, MPy5,MPy9,
MPy13

OK 05, J1P8, JIP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,



KUHETUYECKON
Teopuwn

Tema 2.2.
OcCHOB®bI
TEPMOANHAMUKIN

Pa3Mepbl 1 Macca MOJeKy/l U aTOMOB. BpOyHOBCKOe [BWKEHME.
CTpoeHne rasoo6pasHbIX, XUAKUX W TBepAblX Ten. VaeanbHblii
ras. J[JasneHve rasa. OCHOBHOe YypaBHeHVWE MOJeKYIAPHO-
KMHETMYECKON TeOpWM ra3os.

TeopeTnueckoe 3aHATuMe. [emrepatypa W ee W3MEPEHMUe.
TepmoagnHaMUYecKas LLKana TeMnepaTypbl.

Temnepatypa v ee navepeHne. AGCOMOTHLIN HY/b TEMMEPATYPbI.
TepMognHaMmnyeckasa LUKana TemnepaTypbl. Temnepatypa 3Be3f.
CKOpOCTUN ABWXXEHMSI MOJIEKY/T U UX U3MEPEHME.

TeopeTnueckoe 3aHaTue. lA3onpoueccbl. [a30Bble  3aKOHbI.
YpaBHEHME COCTOAHMS NAeaslbHOro rasa

YpaBHeHNe COCTOSHWA MAealbHOro rasa. lKsompoueccbl U UX
rpagmkn. a3oBble 3aKOHbI

Na6opaTtopHas pa6oTta N 1. I3ydyeHMe M30XOPHOro npouecca B
rase

TeopeTuueckoe 3aHaTne. BHYTPEHHAS 3Heprus naeanbHOro rasa.
PaboTa 1 TennoTa Kak (hopmbl Mepegaqn aHepruun. Konmyectso
TENnnoTbl. YpaBHeHNe TensoBoro GanaHca

BHYTpeHHAA 3Heprus cucteMbl. BHYTPEHHAS 3Heprus naeanbHOro
rasa. PaboTa M Tennota Kak (hOpMbl MNepejayvn  3Hepruw.
TennoeMKocTb. YenbHasa TensoeMKoCcTb. KonnmyecTBo TensoThl.
YpaBHeHUe TennoBoro 6anaHca.

TeopeTnyeckoe 3aHATKeE. MepBoe " BTOpOE HaYdana
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MP42, MP46, MP55, P62,
MP63, MP64, MP65, MPy3,
MPy4

OK 01, /P8, IP16, JIP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MPG3,
MPy4, MPy5

OK 01, /1P8, /P16, JIP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP67, MPy2, MPy5
OKO01,0K 04, NP14, /P23,
NP24, P25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
P62, MP63,MP66, MP610,
MPy7, MPy12

OK 05, J1P8, /1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P63,
P65, MNPy4

OK 01, N1P§, N1P16, /1P26,



Tema 2.3.
ArperatHble
COCTOsAHMABELLECTBA
N (ha3oBble
nepexopbl

TepMOAMHAMMKN
MepBoe Hayasio TepMOAMHaMUKKN. AamabaTHbIin npouecc. BTopoe
Havaso TepMOANHAMUKW.

TeopeTuueckoe 3aHaTue. Tennosble gsuratenu. Krj tennosoro
Asuratens. OxpaHa npupoasbl

MpvHUMN [eACTBMA TennoBOM MallMHbl. TennoBble ABUraTenu.
KrJ Tennosoro pgsuratens. Xonogwu/bHble MalivHbl. OxpaHa

npupogpl

TeopeTnyeckoe 3aHATHE. VcnapeHwe n KOHAeHcau .
HacbIlWeHHbI  Nap W ero  cBoWcTBa.  AOGCOMOTHas U
OTHOCWUTE/NIbHAsA BNaXKHOCTb BO34yXa.

VcnapeHne n KoHAeHcaums. HacbIWweHHbIM nap 1 ero CBOWMCTBa.
AGCONIOTHAsA M OTHOCUTENbHaA BNaXXHOCTb Bo3fyxa. [Mpubopbl
AN onpefeneHns BNaXHOCTU Bo3gyxa. Touyka pocbl. KuneHue.
3aBMCMMOCTb TemrepaTypbl KUNeHUsA OT AaBneHus. KpuTtunyeckoe
COCTOSIHME BellecTBa. lMeperpetbliii Map M ero Mcrnosib3oBaHue B
TEXHUKe

Na6opaTtopHas pa6ota Ne2. lI3MepeHue OTHOCUTE/NbHO
BNaXKHOCTW BO3AyXa.

TeopeTuueckoe 3aHsaTue. JKMAKOE COCTOAHUS  BeLLECTBA.
[MoBepXxHOCTHOE HaTAXeHue. CMaymBaHue.
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NP33, MP8, MP10, MP18,
MP19, MP28, MP30.MP31,
MP42, MP46, MP55, P63,
MP64, MPy2, MPy5
OKOJ0K 03, OK 07, /IP30,
NP8, NIP16, JIP26, /P33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, MP61, MP67, P68,
P69, MPy1, MPy2, MPy9,
MPytO, MPy11, MPy13

OKOAOK 05, 1P8, /P16,
NP26, TIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, NP5, MNP68, MNPy,
MPy3, MNPy4

OK 04, /TP14, NIP23, /P24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P62,
rP66, MP610, MPy7, MPys,
MPy12

OKO/OK 05, 1P, /P16,
P26, /P33, MP8, MP10,



XapaKTepuCcTMKa XXUAKOro COCTOSHNSA BelecTBa. MOBEPXHOCTHBIN MP18, MP19, MP28, MP30,
CMOM XKMAKOCTW. 3HEprus MOBEPXHOCTHOrO Cfos.  BAMKHWIA MP31, MP42, MP46, MP55,
nopsaoK. MNMoBepxHOCTHOe HaTMxeHne. CmaumBaHve. HBNeHNsa Ha MP62, INP65, MNPy3
rpaHuLe XX1AKOCTU ¢ TBepAbiM Tenom. KanunnspHole ABeHus.

TeopeTuueckoe saHsaTue. XapaKTEPUCTUKN TBEPAbIX Ten

XapakTepucTunka TBeporo COCTOSIHUSA BeLLleCcTBa.

Kpuctannmueckune n amopgHble Tena. Ynpyrve cBoMcTea TBepAbIX

Ten. 3akoH [yka. MexaHM4yeckMe CBOWCTBA TBEPAbIX Terl.

Mnactuyeckas (octatoyHas) feghopmarms. Tennosoe paclunpeHue 2 2
TBEpAbIX Ten M OKuAKocTern.  Koah(MUWMeHT  NNHERHOro

pacwmpeHns.  KoapguumeHT 0ObEMHOIO pacluMpeHus. YueT

pacluvpeHuss B TexHuke. [lnasneHwe. YjaenbHasa TensoTa

nnasneHuns. Kpucrannmsauyms.

OKO01,0K 03, /1P8, J/1P16,
J1P26, NTIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, NP63, rNPe5, rPe9,
MPy1, MPy2, MPy3, NMPytO

TeopeTuueckoe saHaTue. PelleHMe 3afaHWin MO MONEKYNSPHOM OKO01, NP14, NP23, /1P24,

(hm3mke n TepMmoanHaMuKe c NpoheccnoHanbHOM NnP25, MP1, MP2, MP3, MP4,

Hanpas/IEHHOCTLIO MP6, MP12, MP13, MP15,

MpakTnyeckoe NPUMeHeHUe B NOBCEAHEBHOM XM3HW (DU3NYECKUX 2 2 MP16, MP17, MP39, MNP61,

3HaHWI 0 CBOMCTBAX rasoB., XXWUAKOCTEN 1 TBepAbIX Tes MP63, MNP64, MNP65, MNP67,
MPy2, MPy3, MPy5, MPy9,
MPy13

KoHTponbHada paboTa 2 —

Pasgen 3. OnekTpognHamuka

Tema 3.1. TeopeTuyeckoe 3aHaTue. 3aKOH KyfoHa. 3aKOH COXpaHeHus OK 04, OK 05, J1P8, J1P16,

ANeKTpuyecKoe 3apaga NP26, NP33, MP8, MP10,

none AneKTpuyeckme 3apsidbl. INEMEHTapHbIA 3NEKTPUYECKUIA 3apsia. 5 . MP18, MP19, MP28, MP30,
3aKOH coxpaHeHua 3apAga. 3akoH KynoHa. OnekTpuyeckas MP31, MP42, MP46, MP55,
NMOCTOAHHas. MP62, MP63, MNP64, INMP65,

MPy2, MPy4, MPys
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Tema 3.2.
3aKOHbI
MOCTOSAHHOI O HOKa

TeopeTuyeckoe 3aHaTue. NIEKTPUYECKOE MNose

ANeKTpuyeckoe none. Hanps>KeHHOCTb 3M1EeKTPUYECKOro mMons.
MpuHLMN cynepnosnumm nonei. PaboTa cun
3NeKTpocTaTnyeckoro nond. NoteHuynan. PasHOCTbL NMOTEHLMAO0B.
CBA3b MeXay HanpsaXeHHOCTbH U PasHOCTHHO  MOTEHLMAOB
3N1EKTPUYECKOr0 NoNs.

TeopeTtnueckoe saHaTue. [IPOBOAHUKN N AN3NEKTPUKN
lNpoBOAHUKN B 3NeKTpuyeckom  none.  [ANINEKTPUKA B
3NeKTpunyeckom nose. Monapusauuns ANaNeKTPUKoB.

TeopeTuyeckoe 3aHatue. KOHAEHCATOPbI

SNEeKTPOEMKOCTb. EAMHUMUBI  3NeKTpoemMKoCcTU. KoHAeHcaTopbl.
CoeauHeHVe KOHEHCATOPOB B 6aTapertn. JHEPrus 3apsXKeHHOro
KOHAeHcaTopa. 3Heprua 3nekTpuyeckoro nons. [puvMeHeHne
KOHJeHCaTopoB

TeopeTunyeckoe 3aHATuKe. PelueHne 3afad no TEME
«KoHaeHcaTopbI»

TeopeTnueckoe 3aHaTue. 3aKOHbI OMa 1A Lienein NoCTOSAHHOIo
TOKa

YcnoBusi, HeobxoauMble AN BO3HUKHOBEHMS U MOAAEPXaHUS
3NeKTpuyeckoro toka. Cunia TokKa M MI0THOCTb ToKa. 3akoH Oma
[NA yyacTKa uenu. 3aBUCMMOCTb 3/1eKTPUYECKOro CONPOTUBIEHMS
OT MaTepuana, AMHLI W NAOWaAM MOMNepevyHoro CceyvyeHus
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OK 05, JIP8, JIP16, /P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3, MPy4

OK 02, 1P, /IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P69,
MP610, MPy3, MPy4, MPy12
OK 02, /IP8, /IP16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P67,
MP68, MPy9, MPyO
OKO01.0K 04, /P14, /TP23,
NP24, NTP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP63, MP67, MP68, MP610,
MPy9, MPy12, MPy13

OK 02, NP8, NP16, NP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3L,
MP42, MP46, MP55, P61,
MP63, MP64, MPy4, MPy5



NPOBOAHMKA. 3aBUCMMOCTb  3/IEKTPUYECKOrO  COMPOTUB/IEHUA
NPOBOAHMKOB OT TemnepaTypbl. TeMnepaTypHbliA KO3hULUNEHT
conpoTmeneHnsa. CBepXnpoBOAUMOCTL. INEKTPOABMXKYLLLAA cuna
MCTOYHMKa TOKa. 3akoH Oma A/19 NOHOM LEenw.

TeopeTuueckoe saHsTue. [locnegosarenbHoe M napanifefibHoe
COe/lJMHeHue NPOBOAHMKOB

AnekTpuyeckne uenwn. [lapannenbHoe W nocnefoBaTe/lbHOe
COe/lJMHeHue NPOBOAHMKOB

TeopeTuueckoe 3aHaTme. 3aKOHbl Kupxrota pgna ysna.
CoenHEHNe NCTOYHMKOB 3/IEKTPUYECKOIN 3HEPrn B GaTapeto
3akoHbl Kupxroga pgna  ysna. CoeguMHeHMe  MCTOYHWKOB
3NEKTPUYECKOI 3HEPrUN B baTapero

JlabopaTopHas pa6oTa Ne3. O3HakoMrieHne c
3NEKTPOM3MEPUTENbHBIMU Nprbopamm

Na6opaTtopHaa pa6ota Ne4. lccnefoBaHue BOﬂbT-aMﬂepHOVI
XapaKTepucTUKN NPOBOAHMNKA

JlabopatopHasa pab6oTta Neb. |/|CCI'Ie,U,OBaHI/Ie nocsiegoBaTesibHOro
n napasinenbHoro coegnHeHMA NpPoBOAHUKOB.
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OKO1, /P14, NP23, NP24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P63,
MP67, MPy9

OKO1, /P14, NP23, JIP24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P61,
MP67, MPy9, MPyHO
OKO01,0K 04, MK 1.2, MK
3.3, JIP14, NP23, NIP24, NIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15,MP16,
MP17, MP39, MP66, MP610,
MPy7, MPy8, MPy12
OK01.0K 04, MK 1.2., MK
3.3.,, NIP14, NIP23, NP24, P25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12
OKO01.0K 04, MK 1.2., MK
3.3, NIP14, NIP23, NP24, NIP25,



Tema 3.3.
DNEKTPUYECKUIA TOK
B pas3/IMYHbIX cpefax

Na6opatopHas pa6ota Ne6. L3mepeHne 3AC ¥ BHYTpPeHHero
COMPOTUB/IEHNA NCTOYHMKA HAMPSXKEHUS

TeopeTuueckoe saHatue. Pabota n MOLUHOCTb 3NEKTPUYECKOIro
ToKa. TennoBoe AencTBme ToKa
PaboTa M MOLWHOCTb MOCTOSIHHOrO TOKa. TensoBoe [AencTBue
ToKa. 3akoH [xoyns—/leHua

TeopeTuueckoe 3aHaTue. PeLleHNe 3aa4a4 Mo 3NEKTPOANHAMUKE C
NpPoMeccnoHabHOM HanpasBieHHOCTHHO

KoHTponbHasa paboTa
TeopeTuueckoe 3aHAaTue. DNIEKTPUYECKNIA TOK B MeTasINax
INEeKTPUYECKNI TOK B METa/Iax.

TeopeTnyeckoe 3aHATUE. 3I'IeKTpVIl-IeCKI/II7I TOK B 9/IEKTPOINTaX
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MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, INMP610,
MPy7, MPy8, MPy12
OKOAOK 04, MK 1.2,

MK 3.3., 1IP14, P23, J1P24,
P25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP610, MNPy7, MNPy8, MPy12
OKOAOK 03, N1P8, /1IP16,
NP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, MNMP63, NP64
OKOAOK 04, /TIP14, NP23,
NP24, NP25, MPL, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
NP6/ MP63, rNré4, NP67,
MPy9, MPy13

OK 01, J1P8, N1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3/]
MP42, MP46, MP55, P68,
P69, MNP610, MNMPy12

OK 02, OK 07, J1P8, J1P16,



Tema 3.4.
MarHutHoe none

INEKTPUYECKNMI TOK B  3/EKTPONUTAX. INEKTPONM3. 3akoH
anekTponusa ®apages. SNEKTPOXMMUYECKNIA SKBUBA/IEHT.

TeopeTnyeckKoe 3aHATUE. 3I'IeKTpI/|HeCKI/II7I TOK B BakyymMe
JNEKTPUYECKNIA TOK B BakKyyMe. TepMO3/IEKTPOHHAsA 3MUCCUS.
lMnasma.

TeopeTuueckoe 3aHsTue. [101yNPOBOAHUKN. CobcTBeHHas u
nprMecHas NPOBOAMMOCTM NOMYNPOBOAHMKOB

ANeKTpUYeCKniAi TOK B MONYNpoBOAHMKax. CoBCTBEHHas U
npumecHas NPOBOAMMOCTU. P-n nepexogs,

TeopeTnueckoe 3aHATUE. |_|OI'IyI'IpOBO,lJ,HI/IKOBbIl7I anoa.
MonynpoBOAHMKOBbIE NPUGOPSI
MprMeHeHWe NoNyNpPOBOAHMKOB. M0NyNpoBOAHMKOBbIE MPUOOPDI

TeopeTuueckoe saHaTue. MarHuTHoe none. 3akoH Amnepa.
BekTop  MHAYKUMX  MarHUTHOro  nond.  HanpseHHOCTb
MarHuTHoro  nond.  [elcTBMe  MarHUTHOrO  NOAA  Ha
NPAMOJIMHENHBIN NPOBOAHUK C TOKOM. B3ammopgeicTBme TOKOB.
Cuna Awmnepa. MpumeHeHne cunbl Amnepa. MarHUTHbIA NOTOK.
PaboTa Mo MepemeLLeHn0 MPOBOAHMKA C TOKOM B MarHUTHOM
rnosne

NP26, P33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31.MP42, MP46, MP55,
MP67, MP68, MPyO

OK 02, /P8, JIP16, P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P68,
MP69, MP610, MPYHO, MPy12
OK 01, /IP8, /IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P68,
MP69, MPy4, MPyHO
OKO01.0K 07, MK 1.2, MK
3.3., /P8, NIP16, JIP26, NIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, P61, 1P68,
MP69, MPy1, MPy4, MPyHO,
MPytO

OK 02, NP8, /IP16, /P26,
N1P33, MP8, MPIO, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3



Tema 3.5.
AneKTpoMarH1MTHas

VHAOYKUWS

TeopeTuueckoe saHaTue. Cuna JSlopeHua. MarHWTHble CBOWCTBa
BeLLleCTBa.

[elicTBMe MarHWTHOro Mons Ha ABwxKylwminca 3apsag. Cuna
JNopeHua. MprmeHeHne cunbl JlopeHua. OnpeaeneHne yaenbHoOro
3apsga.  MarHutHble  cBoilcTBa  BewecTBa.  MarHuTtHas
npoHuuaemocTb. ConHeyHaa aKTUBHOCTL U €€ BNAHWE Ha 3eMIIO.
MarHuTHble 6ypu

TeopeTuyeckoe 3aHAaTMe. MarHUTHbIM  NOTOK.  HABMeHMe
3NeKTPOMAarHUTHON  MHAyKumMn.  TMpaBuno  JleHua.  3akoH
3NeKTPOMarHUTHON NHAYKLUN.

MarHuTHbIA NOTOK. $B/IEHWE 3IEKTPOMArHUTHOM  UHAYKLUMN.
MpaBuo JleHua. 3aKOH 3/1eKTPOMarHUTHOM MHAYKUuK. Buxpesoe
anekTpuyeckoe none. SAC  MHAYKUMM B ABVKYLLUMXCA
NPOBOAHMKaX.

TeopeTnyeckoe 3aHATUE. fAsneHne CaMOUHAOYKLUWN.
VIHLYKTUBHOCTL. QHeprua MarHUTHOro Nnoss TOKa.

fBNneHne camouHAyKumn. VIHOAYKTUBHOCTL. SHEpPrus MarHUTHOro
nons Toka. B3aMmOCBA3b 3NMEKTPUYECKMX WU MArHUTHbLIX MOJEN.
DNeKTPOMarH1MTHoe norsne

Na6opaTopHas pa6oTa No 7. N3yueHne  ABneHus
31eKTPOMarHUTHON MHAYKUMK

TeopeTuueckoe 3aHaTue. PelleHWe 3aday MNo TeMe «3aKoH
3NIEKTPOMArHUTHON UHAYKUMW W ABfIEHWE CaMOVHAYKUMU» C
NPogecCMOHaNbHOW HanpaBNeHHOCTHHO

OK 02, N1P8, /P16, JIP26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INP62,
P67

OKO01.0K 05, /P8, J1P16,
NnpP26, P33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, MNP63, MNP64, NMPy2,
MPy4, MNPy5

OKO01,0K 05, 1P8,/1P16,
P26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP63, MNP68, MPy2

OKO01,0K 04, MK 1.2, MK
3.3., NIP14, NP23, NP24, P25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15,MP16,
MP17, MP39, MNP63, MNP68,
MPy2

OKO01,0K 04, MK 1.2, MK
3.3., P14, P23, NP24, NP25,
MP1, MP2, MP3, MP4, MP6,



Pasgen 4. Kone6aHusa 1 BOJIHbI

Tema 4.1.
MexaHun4yeckue
KonebaHuns 1 BOJHbI

Tema 4.2.
DNEeKTPOMarHnuT-
Hble KonebaHus
BO/IHb!

TeopeTuyeckoe saHsTne. MexaHN4eckune Kone6aHus
KonebatenbHoe  fBwKeHuwe.  [apMOHMYecKMe  KonebaHus.
CB060AHbIE MexaHMYecKne KonebaHws. [lpeBpalleHne 3Heprum
npu KonebatenbHOM  ABMXXeHMKW. CBOOOAHbIE  3aTyxaroLme
MeXaHn4yeckue KonebaHums. MartemaTnyecknin MaATHUK.
MPYXXVHHBIA MaATHUK. BbIHYX/eHHble MexaHU4eckme KonebaHus.
Pe3oHaHc.

TeopeTuueckoe saHaTue. MexaHNYeCcKne BOMHbI

lMonepeyHble 1 NPOAO/bHbIE BOMHbLI. XapaKTEPUCTUKMA BOJIHBbI.
3BYKOBbIE BO/HbI. Y NIbTPa3BYK U €ro NpMMeHeHne

TeopeTuueckoe 3aHaTme. JNEKTPOMArHUTHbIE KonebaHus
CB0O6OfHblE  3/MIEKTPOMarHuUTHble  KonebaHusa.  [NpespallieHune
3HeprMm B KonebaTeNlbHOM KOHType. ®opMmyna ToOMCOHa.
3aTyxalowme  3NeKTpOMarHWTHble  KonebaHus.  [eHepatop
He3aTyXaroLmX 3MEeKTPOMArHUTHbIX KonebaHui. BbIHY>XAeHHble
3NEKTPUYECKME KONEeBaHuS.

TeopeTuyeckoe 3aHsiTue. LIeNu NnepeMeHHOro Toka

MepeMeHHbI TOK. ["eHepaTop MEepPeMEHHOro Toka. EMKocTHoe wu
WHOYKTUBHOE COMPOTUBNIEHNA MEpPEMEHHOr0 TOKa. AKTMBHOE
conpotmeneHne. 3akoH Oma [/ 3M1eKTPUYECKOn  Lenwu
nepeMeHHOro Toka. PaboTa M MOLWHOCTb MEPeMEHHOr0 TOKa.
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MP12, MP13, MP15, MP16,
MP17, MP39, MP61,MP62,
MP63, MP64, MP67, MPy2,
MPy5, MPy9, MPy13

OK 05, /TP8,/1P16, JIP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
P63, MPy3

OK 05, /P8, /P16, /P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MPy3

OK 01, /P8, /IP16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3L1,
MP42, MP46, MP55, P62,
MP63, MPy3, MPyO

OK 01, NP8, N1P16, J1IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INMP63,
MP67, MNMPy9



Pasgen 5. OnTukKa

Tema 5.1.

Pe30HaHC B 3/1EKTPUYECKON Lienu.

TeopeTnueckoe 3aHaTue. TpaHcopmatopbl.  [Mony4yeHwue,
rnepejaya n pacnpefeneHune aNeKTposHeprum

TpaHcopmaTtopbl.  TOKM  BbICOKOW — 4acToTbl.  [lofyyeHwme,
nepefaya v pacrpefenieHne 3N1eKTPosHeprum.

Na6opaTtopHas pa6oTa Ne8. M3yyeHne paboTbl TpaHCopmaTopa

TeopeTuueckoe 3aHsaTue. INEKTPOMArHUTHbIE BOMHbLL. puHUmMN
pagnocsasn. MNprMeHeHe 31eKTPOMarHUTHbIX BOJH
JNeKTPOMarHUTHOe  MNOfie  Kak  0cobblil  BMA  MaTepuw.
DNEeKTPOMAarHUTHbIE BO/HbI. CBOMCTBA 3/IEKTPOMArHUTHBIX BOJH.
Bubpatop epua.  OTKPbITbIA  KOnebaTenbHbIA  KOHTYP.
N306peTeHve paguo A.C. TMonosbiM. [MoHATME O pagMoCBA3MN.
MprHUMN pagnocsasi.

TeopeTnueckoe 3aHATKe. PeLueHwne 3afad no TEME
«ONEKTPOMarHUTHble KonebaHust 1 BOSHbI» C NPOMECCUOHAIbHOM
HarnpasNeHHOCTbH0

KoHTponbHas pa6oTa

TeopeTuueckoe 3aHsaTue. 3aKOHbl OTPKEHUSA W MPENOM/IeHUs
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OK 01, /1P8, IP16, /P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP67,
MPy1, MPy9, MPytO

OK 01, OK 04, MK 1.2., MK
3.3., /P14, NP23, NP24, NP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12

OK 02, J1P8, J1P16, J1IP26,
IP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P61,
MNP62, NMP63, NP68, NMPyrO

OKO01,0K 04, MK 1.2., /P14,
NP23, NIP24, JIP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP61, MP62, MP63, MP67,
MPy9, MPy13

OK 05, /1P8, J1P16, /1P26,



lNpupoga ceeTa

Tema 5.2
BonHoBble cBoiicTBa
cBeTa

CBETa. FBNEHME MOHOI0 OTPaXKEHUS

TouyeyHbIM UCTOYHMK cBeTa. CKOPOCTb pacrnpocTpaHeHUs CBeTa.
3aKOHbI OTPaKEHNA 1 NpenioMneHnsa ceeTa. CONHeYHbIe U NyHHbIE
3aTMeHust. MpuHUMn MoireHca. NonHoe oTpaxXeHue.
TeopeTtnueckoe saustue. JIMH3bI. [MOCTPOEHME M300paXKeHUs B
NH3aX. PopMya TOHKOM IMH3bI. ONTUYeckre Nnprbopsbl

NnH3bl. TocTpoeHne M306pakeHMs B NMH3aX. Popmyna TOHKOM
NINH3bI. YBennyeHne nMH3bL. [Na3 Kak ONTMYecKas CUCTeMa.
OnTuueckne npubopsbl. Teneckonbl. Cuna ceeta. OCBELEHHOCTD.
3aKOHbI OCBELLIEHHOCTH

TeopeTuueckoe 3aHaTue. PelleHMe 3aga4 ¢ ﬂpO(*)eCCMOHaﬂbHOIZ
Hanpas/IeHHOCTbIO

JlabopaTopHas pa6ota  Ne9. OnpegeneHne  nokasatens
NpesioMNeHna CTeksna

TeopeTuueckoe sanatue. VIHTepdepeHums ceeta
WHTepdepeHums cBeTa.  KOrepeHTHOCTb  CBETOBbIX — JIy4eld.
WHTepthepeHums B TOHKMX nfeHKax. Kosbua HblOTOHa.
Vcnonb3oBaHne HTepdepeHLnn B HayKe N TEXHUKe

TeopeTuueckoe saHaTue. Qudpaxkuna ceeTa
Ondpakums ceeta. Andpakums Ha LWenn B napaniefibHbIX fyyax.
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JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, NP64, NPy2

OK 04, NP8, 1IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P67,
MP68, P69, MNPy3

OK 02, NP14, NP23, NP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP61,
P64, MP67, MPy9

OK 04, NIP14, NP23, NP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, P64,
MP66, MP610, MPy7, MPy8,
MPy12

OK 05, /1P8, NIP16, /P26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MPy1, MPy4

OK 05, /IP8, /P16, /P26,
NP33, MP8, MP10, MP18,



Tema 5.3
CneypanbHas
Teopus
OTHOCUTE/IbHOCTU

OndpakumoHHas pelletka. NoHATre 0 ronorpadum.

TeopeTuueckoe 3aHaTue. [onapusayuns. Aucnepcms. CnexkTpsl
Monspu3aums nonepeyHbiX BOMH. MNonsipusaums ceeta. [BoiHOe
nydyenpenomneHve. onapoupabl. [Aucnepcus cBeta. Bugpl
n3nyyeHnin. Buabl cnektpoB. CnekTpbl ucnycKaHusi. ChekTpbl
nornoweHns. CnekTpasibHblii aHanu3. CnekTpasibHble  KnacChbl
3Be3,

Na6opatopHasa pa6oTa Nel10. OnpegeneHve ANHbI CBETOBOM
BOJ/IHbI C MOMOLLbH ANGPaKLMOHHOW PELLETKN.

TeopeTuueckoe 3aHATue. Y/bTPA(MONETOBOE  U3/YyYeHNe.
VHppakpacHoe nsnyyeHne. PEHTTEHOBCKME Ny4Mn.
YnbTpaduonetoBoe un3nydeHue. VIH(pakpacHoe M3nydeHMe.
PeHTreHoBckue nyun. Wx npupoga w© cBoicTBa. Llkana
INEKTPOMarHUTHbIX I/I3]'Iyl-IeHI/II7I

TeopeTnuyeckoe 3aHATHE. CneunansHas TeopuA
OTHOCUTE/IbHOCTU

,U,BI/I)KeHVIe (&0) CKOPOCTbHO CBETa. |_|OCTyI'IaTbI Teopmnn
OTHOCWUTENIbHOCTU W CNEACTBUA U3 HUX. |/|HBapI/IaHTHOCTb MoAaynA
CKOPOCTM CBeTa B BakKyyme. OHeprus nokosd. CBA3b MacCbl U
3Heprnv CBOBOAHOM YacTuUbl. 3NEeMeHTbl  PeNsSTUBUCTCKOM
ONHAMUKK

Pasgen 6. KBaHToBasA humsnka

Tema 6.1.

TeopeTnueckoe 3aHaTue. KBaHTOBas runotesa [lnaHka.
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MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MPy1, MPy4

OK 05, J1P8, /1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P62,
MPy4, MNMPy8

OK 04, NIP14, /IP23, /P24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, IP66,
MP610, MPy7, MPy8, MPy12
OK 05, OK 07, /P8, P16,
P26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P68, MP69

OK 05, J1P8, /1P16, /1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P67,
P69, MNMPy2, MNrPys, MPy11

OK 05, J1P8, J1P16, /1P26,



KBaHTOBas onTuKa

Tema 6.2.
du3mKa aToma u
aTOMHOro agpa

[aBneHne cBeTa. XMMMYECKOE AENCTBME CBETA.

KBaHTOBaA runotesa  [naHKa. Tennosoe N3yYeHme.
KopnyckynspHo-BosHOBOM  Ayanm3m.  ®OTOoHbl. TunoTesa pfe
Bpoiinis 0  BOMHOBbLIX  CBOWCTBaX 4actuy. COOTHOLUEHWE
HeonpeaeneHHocTen Mein3eH6epra. [asneHne cBeta. XUMMUYECKOe
pevicteue ceeTa. OnbIThl MN.H. Jlebenesa n H.W. Basunosa
TeopeTuueckoe saHaTue. POTOIPPEKT. 3aKOHbI POTOIPPEKTA
®PoToa(PheKT. YpaBHEHVWEe ONHWTeMHa Ans  (hoToaddeKTa.
BHeLHWI (hOTOINEKTPUYECKIIA ahdpekT. BHyTpeHHWMIA
(hoToa(ppeKT. TUMbl hOoTO3N1EMEHTOB. MNMprMeHeHNe (hoTo3(hheKTa

TeopeTuueckoe 3aHsTue. FAepHasa mMogenb atoma. llocTynaTbl
bopa

PasBuTMe B3rnsafoB Ha CTpOeHWe BellecTBa. Mofenv CTpOeHus
aTOMHOro Aapa. 3aKOHOMEPHOCTU B aTOMHbIX CNeKTpax BoAoposa.
ApepHas mogens atoma. OnbiTel 3. Pesepiopga. Mogens atoma
Bogopoga no H. bopy. KBaHToBble nocTynartbl bopa. Jlasepsbl.

TeopeTnyeckoe 3aHATUE. PagnoakTMBHOCTb. 3aKoH
pafMoaKTMBHOroO pacnasa. PagnoakTnBHbIe NpPeBpaLleHns.
PagnoakTnBHOCT. 3aKoH pagnoakKTnBHOIo pacnafa.

PagnoakTmBHble  npeBpaweHud.  Cnocobbl  HabnwaeHUs
PerucTpauun  3apskeHHbIX 4actuu. Oddexkt Basunosa -
YUepeHKoBa.

TeopeTtuueckoe 3aHatue. CTPOEHMe aTOMHOro fgpa. ,ﬂ,ed)eKT
Macchbl, 3HEPru1sA CBA3N N YCTONYMBOCTb aTOMHBbIX S4ep.

CTtpoeHne aToMHoro sgpa. [dedekT Maccbl, 3Heprus cBsisu W
YCTOMNYMBOCTb aTOMHbIX SAep.
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NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP61,
MP62, MP63, MPy1, MPy2,
MPy3, MPy5

OK 02, N1P8, NP16, JTP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INMP62,
MP63, MP67, MPy2, MNPy5

OK 05, N1P8, N1P16, /1P26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INMP63,
P64, P65, MPy2, MNMPy3

OK 05, 1P8, J1P16, 1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 1NP62,
MP63, MP64, MNMP68, MPy2,
MPy4, MPy5, MNMPy9

OK 05, N1P8, N1P16, /1P26,
NnP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
P65, MNPy3



TeopeTuueckoe 3aHsiTue. FAAEPHbIE peakuun. 3HepreTVIquKI/II7I
BbIXOA, AAEPHBIX peakuuid. ICKyccTBeHHasA paanoakTVBHOCTb.
FloepHble peakumn. HAaepHas sHepreTnka. SHePreTUYeCKMin BbIXos
SAEPHbIX peakUnin. VICKycCTBEHHas paanoakTUBHOCTb.

TeopeTunueckoe 3ansaTue. JleneHne Taxkenbix agep. LlenHasa
fAepHas peakuus. Ynpaensemas LUenHas peakuus. AnepHbIi
peakTop. bronornyeckoe AecTBME paanoaKTUBHBIX U3TyUYeHWI
JeneHne Taxenbix aaep. LienHas anepHas peakuus. Ynpasndemas
LienHasa peakuus. SAaepHblin peakTop. MNonyyeHne pagnmoakTUBHbIX
n30TonoB ”M UX MNPUMEHEHUE. bBronornyeckoe ,D,GVICTBI/IG
PafM0aKTUBHBIX U3/TyYeHUIA. DNeMeHTapHble YaCTuLbl
TeopeTnyeckKoe 3aHATHE. TepMOFI,D,eprIVI CUHTE3
TepMosiaepHbI CUHTE3. JHeprus 383,

KoHTponbHas pa6oTa

Pasgen 7. CTpoeHune BceneHHoOM

Tema 7.1
CtpoeHne
ConHeyHon
CUCTEMbI

Tema 7.2
3Bonouma
BceneHHol

TeopeTuueckoe 3aHaTue. CTpoeHMe COMIHEYHON CUCTEMBI
3BE&3/1bl, UX OCHOBHbIE XapaKTEPUCTUKM.
ConHeyHaa cuctema: nnaHeTbl U Masble Tena, cuctema 3eMns—
NyHa. CtpoeHune u asontoumns ConHua m 38é3a. Knaccudgmkaums
3BE3[. 3BE3/bl 1 UCTOYHUKWN NX SHEPTUN.
TeopeTuyeckoe 3aHATUe. MneuHblt MyTb — Hawa [anakTuka.

Tunbl ranakTuk. PagunoranakTUKM U KBasapbl. BceneHHas. 3akKoH
Xab6na.

o1

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

OK 05, OK 07, N1P8, /P16,
NP26, NP30, NIP33, MP§,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, MP61, MP68, MPy1,
MPyHO

OK 05, OK 07, /P8, J1P16,
P26, NP30, /IP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, MP61, P68, P69,
MPytO

OK 05, /1P26, /TP34, MP5,

MP21, MP33, MP36, MP37,
MP38, MP55, MP56, MP57,
MP61, NP63, MP69, MP610,
MPy1, MPy6, MPy11, MPy12
OK 05, /P26, /IP34, MP5,

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



Manaktuka. Tunbl ranaktuk COBPEMEHHbIE MpPeACTaBNeHnsa o
CTPOEHUN 1 3BOJIHOLMM BeeneHHoi
Na6opatopHas pa6oTta Nel1l. VI3yyeHne KapTbl 3Be34HOI0 Heba.

2
Pa6oTa Hag MHAMBUAYANTbHLIM MPOEKTOM 32
MpomMmexyTo4yHasa aTTecTaumsa (3K3amMeH) 6
Bcero: 198

52

34

MP61, MP63, MP69, MP610,
MPy1, MPy6, MPy11, MPy12
OK 04, NTP14, /P23, NIP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, P66,
P69, MP610, MPy1,MPy7,
MPy12



3. YCNOoBUA PEATINSALUNU MPOIMPAMMBbI YYEBHOI O NMPEAMETA

3/1. MaTepuanibHO-TeEXHUYECKOe 0becrieyeHme

[Ona ocsBoeHus nporpaMmmbl yyeb6Horo npeametra OOIlMy/11 dusmka B
OBlOY «K3MT» nveetcs y4ebHbIi KabMHET «DPU3nKa».

[MomelLeHMe KabmHeTa OCHALLEHO TWUMOBbIM 060PYLOBaHWEM, B TOM YuC/e
cneuvann3mpoBaHHOM  y4yebHOW  MebGenbtdo U cpeacTBaMy  00yYeHus,
HeoOXO4UMbIMM  ANS BbINO/IHEHWA  TPebOBaHM K  YPOBHIO  MOATOTOBKU
0byyaroLmxcs.

OcHauleHve y4yebHOoro kabuHera:

- 1nocafo4Hble MecTa Mo KOMYeCcTBY 00yUatoLLMXCS;
- pabouee MecTo npernogasatens;

- 33[aHus AN KOHTPOJIbHbIX paboT;

- MpOogecCUoHa/IbHO-OPUEHTUPOBAaHHbIE 334aHWS;
- 3K3aMeHaUWMOHHbIe MaTepurasbl.

TexHnYecKune cpeacTsa 06y4veHNs:

- MepcoHanbHbI  KOMMbKOTEP C  JIMUEH3WOHHbLIM  MPOrpamMMHbIM
obecneyeHneM;

— TNPOEKTOP C 3KPaHOM.

3anbl:

Bubnunoteka, YnTanbHbIN 3a1 C BbIXOAOM B CETb VIHTEPHET.

3.2. WHthopmaLoHHOe obecreyeHme peanmnsaumm nporpaMmmbl

[Ona peanuzaumu nporpammbl B 6ubnmoteyHom oHae OBIMOY «KIOMT»
MMEKTCA MNeyvaTHble U 3MeKTPOHHble 06pa3oBaTe/ibHble Y UHJOPMaLMOHHbIE
pecypcbl 4715 UCNO0/b30BaHUS B 06pa3oBaTe/IbHOM MpoLecce.

3.2.1. OCHOBHbIEe UCTOUYHUKMN

1. Makutnes I'.‘A. dusmnka 10 knacc : yyebHUK ansa 06Lle06pa3oBar.
OpraHusauum : 6a30BbIv 1 yry6eHHbIA yposHu / T.A. Mskuwes, b.b. byxosLes,
B.M. YapyruH; nog. Pea. H.A. TlapgeHTbeBoil. - 9-e m3g., crep. - M.
[MpocBeeLeHune, 2022. - 432 c.

2. Msaknwes I.A. ®dum3mka 11 Knacc : y4yebHUK [ans o06Lleo6pa3oBar.
OpraHusauum : 6a30BbIv 1 Yrny6neHHblin yposHu / T.A. Msakuwes, b.b. byxoBLes,
B.M. Yapyrun ; noa. Pen. H.A. TMapdeHTbeBoin. - 10-e u3g., crep. - M.
[MpocBelleHue, 2022. - 432 c.



3.2.2. [loN0/IHNTEe/IbHble UCTOUYHUKU

1 BacunbeB, A. A.  ®u3nka: ydyebHoe nocobue AN CpedHero
npoeccmoHanbHOro obpasosanus / A. A. Bacunbes, B. E. depgopos, /1. L.
XpamoB. — 2-e u3g., ucnp. n gon. — Mocksa: M3gatenscteo KOpaunt, 2024, —
211 c¢. — (MpodreccnoHanbHoe obpasoBaHme). — ISBN 978-5-534-05702-7. —
TeKCT : aneKTPOHHLIA // ObpasoBatenbHas nnatgopma KOpanT [cant]. — URL:
https://urait.ru/bcode/538886

2. KanawHukos, H. Tl. ®u3nka : y4eOHUK W NPaKTUKYM A5 CPefHero
npodeccnoHansHoro obpasoaHus / H. M. KanawHukos, C. E. MypaBbeB. — 2-€

n3a., nepepab. n gon. — Mocksa : M3gatensctBo HOpait, 2024. — 496 ¢. —
(MpodeccnoHanbHoe o6paszoBaHme). — ISBN 978-5-534-16205-9. — TekcT :
ANeKTPOHHbIN /[ ObpasoBatensbHas nnatgopma HOpant [cant]. — URL:

https://urait.ru/bcode/542247

3.2.3. VIHTepHeT-pecypchbl

1 EgnHan Konnekuyum UM(POoBbIX  06pa3oBaTe/ibHbIX  PECYypCOoB
[@nekTpoHHbIN pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickas  aneKTpoHHas  wkona [OnekTpoHHbId  pecypc]  URL:
https://resh.edu.ru/

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

4. Pewy EID [GnekTpoHHbIN pecypc] URL: https://phys-ege.sdamgia.ru/
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4. KOHTPO/J1b 1 OUEHKA PE3YJIbTATOB OCBOEHWVA YUEBHOI'O
NMPEOMETA
KOHTpoNb 1 OLEHKa pe3ynbTaToB OCBOEHMS y4yebHOro npeameTa
PACKPbIBAKOTC  uepe3  AUCLMNAUHAPHbLIE  Pe3ynbTaTbl, HanpaBfieHHble  Ha
(hopmmpoBaHmMe 06LLMX U NPOECCUOHANBHBIX KOMMNETEHLWI NO pa3aenamm Temam

cofepXaHus yuebHOro matepuana.

O6wasn /
npodeccunoHanbHas
KOMMEeTeHUUS
OK 01. Bbi6bupaTtb cnocobsl

peLueHns 3agad
npogeccroHanbHOM
LeSTeNbHOCTH
NMPUMEHNTENbHO K pa3/In4YHbIM
KOHTEKCTaM

OK 02. cnonb3oBatb
COBpPEMEHHbIE CpeacTBa
noucka, aHanusa u
NHTEpNpeTaumm
NH(opmauun, n
NH(OPMaLMOHHbIE
TEXHOMOIMM ANS BbIMNONHEHMNS
3afa4 NpPogecCUOoHaIbHOM
LleaTeNbHOCTH

OK 03. MNnaHunpoBaThb U

Pasgen / Tema

BepneHne
Pasgen 1, Tema 1.3

Pasgen 2, Tema 2.1, Tema
2.2, Tema 2.3

Pasgen 3, Tema 3.1, Tema
3.2, Tema 3.3, Tema 34,
Tema 3.5

Pasgen 4, Tema 4.2

Pasgen 1, Tema 1.2, Tema
13

Pasgen 3, Tema 3.1, Tema

3.2, Tema 3.3, Tema 3.4

Pasgen 4, Tema 4.2

Paspen 5, Tema 5.1

Pasgen 6, Tema 6.1
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Tunbl OLEHOYHbIX

MeponpuaATnii

YCTHbIn onpoc

TecTupoBaHue

YCTHbIN onpoc

TecTupoBaHue

YCTHbIn onpoc

Pur3NYECKNI OUKTAHT
MpeacTaBneHve pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

YCTHbIn onpoc
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIN onpoc

PU3NYECKNI ONKTAHT
MMpeacTtaBneHne  pe3ynbTaToB
nabopaTopHbIX paboT
KoHTponbHas pabota

YCTHbIn onpoc

PUN3NYECKNIN ANKTAHT

TecTnpoBaHue

YCTHbIA onpoc

PU3NYECKNIN ANKTAHT
lNpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
KoHTponbHas pabota

MMpencTasneHne  pe3ynbTaToB
nabopaTopHbIX paboT
MMpenctaBneHne pes3ynbTaToB

nabopaTopHbIX paboT
KoHTponbHas paboTa
KoHTposnbHas paboTta



peann3oBbiBaTb COOCTBEHHOE
NPoghecCcMoHanbHOE 1
NMYHOCTHOE pPa3BuUTKe,
npegnpUHUMATENbCKYHO
[eAaTeNIbHOCTb B
npoceccroHanbHOW ctepe,
MCMONb30BaTb 3HaHWA NO
(PMHAHCOBOW rPamMOTHOCTYU B
Pa3INYHbIX XXMN3HEHHbIX
CUTyaumsxX

OK 04. SthdpekTnBHO
B3aMMO/ENCTBOBaTL U
paboTaTb B KONNEKTMBE U
KOMaHAe

OK 05. OcyLecTsnatb
YCTHYIO U NMNCbMEHHYHO
KOMMYHUKaLWIO Ha
rocyJapCTBEHHOM fi3blKe
Poccuitckort deaepauun ¢
Y4YETOM OCOOEHHOCTEN
COLMaNBLHOMO U KY/IbTYPHOrO
KOHTeKcTa

Pasgen 2, Tema 2.2, Tema
2.3

Pasgen 3, Tema 3.2

MMoBTOpeHVe Kypca (U3NKK
OCHOBHOM LLKObI
Pasgen 1, Tema 1.3

Pasgen 2, Tema 2.1, Tema
2.3

Pasgen 3, Tema 3.1, Tema

3.2, Tema 3.4, Tema 3.5

Pasgen 4, Tema 4.2

Pasgen 5, Tema 5.1, Tema
5.2

Pasgen 7, Tema 7.2

Pasgen 1, Tema 1.1, Tema
1.2, Tema 1.3
Pasgen 2, Tema 2.1, Tema
2.2, Tema 2.3

Pasgen 3, Tema 3.1, Tema
3.4, Tema 3.5
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lNpencTaBneHne pe3ynbLTaToB
nabopaTopHbIX paboT
KoHTposnbHas paboTta

YCTHbIn onpoc
MpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

BX0fHOW KOHTPO/b

YCTHbI onpoc

PUN3NYECKNIN ANKTAHT
TecTnpoBaHue

YCTHbIN onpoc

PUN3NYECKNIN ANKTAHT
MMpenctasneHne  pes3ynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
TecTupoBaHue
MMpenctasneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
KoHTponbHas paboTa
lNpencTaBneHne  pesynbTaTtoB
nabopaTopHbIX paboT

YCTHbI1 onpoc
MpeacTaBneHve pesynbTaToB
nabopaTopHbIX paboT
KoHTposnbHas paboTta

YCTHbIA onpoc

Pun3NYECKNI ANKTAHT
MNpenctaBneHne  pe3ynbTaToB
nabopaTopHbIX paboT

YCTHbIN onpoc

PUN3NYECKNIN ANKTAHT

YCTHbIN onpoc

PU3NYECKNI ONKTAHT
KoHTponbHas paboTa
MpeacTaBneHve pe3ynbTaToB
nabopaTopHbIX paboT

YCTHbIn onpoc

PU3NYECKNI ONKTAHT
KoHTponbHas pabota



OK 07. CopeicteoBaTb
COXPaHEHNIO OKpPYKatoLLel
Cpefbl, pecypcochepexeHnto,
NPUMEHATb 3HaHWSA 06
N3MEHEHNUN KMMara,
NPUHLUMNbI 6EPEXNNBOIO
NPOV3BOACTBA, 3(EKTUBHO
[eiicTBOBaTb B Upe3BblvaliHbIX
cUTyaumsax

MK 1.2 MNMpoBognTb
[ANarHOCTUKY, 06HapYy>XMBaTb
HencnpaBHYH paboTy
X0NOANNbHOIO
o6opyaoBaHus, NPUHUMATb
Mepbl 4N YCTPaHEHWS U
npesynpeXxaeHns 0TKasoBs U
aBapui

MK 3.3. MNpoBogunTb
NCNbITaHUA HOBOTO
060py10BaHNSA,0praHN30BbIBa
Tb pPacyeTHO-
3KCNepuUMeHTabHYO
[eATeNIbHOCTb B X0Ae
pa3paboTKN HOBbIX
TEXHOMOINI U

Paspgen 4, Tema
4.2

4.1,

Pasgen 5 Tema 5.1,

5.2, Tema 5.3

Pasgen 6, Tema 6.1,

6.2

Paspen 7, Tema 7.1,

7.2

Pasgen 2, Tema 2.2

Pasgen 3, Tema 3.3

Pasgen 5, Tema 5.2

Pasgen 6, Tema 6.2

Pasgen 3, Tema 3.2

Pasgen 4, Tema 4.2

Pasgen 3, Tema 3.2

Pasgen 4, Tema 4.2
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Tema

Tema

Tema

Tema

MMpencTaBsneHne  pe3ynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

YCTHbIN onpoc

PUN3NYECKNIN ANKTAHT
MNpenctaBneHne  pe3ynbTaToB
nabopartopHbIX paboT
KoHTponbHasa paboTa

YCTHbIN onpoc

PUN3NYECKNIN ANKTAHT
KoHTponbHas paboTa

YCTHbIIA onpoc
MpencraBneHve  pesynbTaToB
nabopaTopHbIX paboT

YCTHbIN onpoc
®PU3NYECKNIA QUKTAHT
KoHTponbHas paboTta

YCTHbIA onpoc

PU3NYECKNIN AUKTAHT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
MNpeacTtaBneHne  pe3ynbTaToB
nabopaTopHbIX paboT
KoHTponbHas pabota

YCTHbIN onpoc

KoHTponbHas paboTa
lNpencTaBneHne  pesynbTaToB
npakTU4ecknx paboTt

YCTHbIN onpoc
MpefcraBneHve  pesynbTaToB
nabopaTopHbIX paboT

YCTHbIN onpoc
lNpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbIN onpoc
MpencraBneHve  pesynbTaToB
nabopaTopHbIX paboT

YCTHbI onpoc
MNpenctaBneHne  pe3ynbTaToB
nabopaTopHbIX paboT



TEXHOMOMMYECKMX NMPOLLECCOB
Mpu NpPon3BoACTBE X0Noa
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