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1. OBLUASA XAPAKTEPUCTUKA PABEOUEN NMPOrPAMMbI
YYEBHOI O NMPEAMETA

1.1. MecTto y4yebHOro npeameTa B  CTPYKType  OCHOBHOW
npogeccMoHasibHOM 06pa3oBaTe/IbHOM NporpamMmbl

YuebHbln  npeamer  «Pu3nKa»  ABNSETCA  006s3aTENIbHON  YacTbio
06Leobpa3oBaTe/ibHOW NOAroTOBKMU OCHOBHOW npodgeccroHasbHow
06pasoBaTe/ibHOM MPOrpammbl - NPOrpaMmbl MNOArOTOBKN CNELManICTOB CPeaHEro
3BeHa no cneunansHocTn 09.02.01 KomnbloTepHbIe CUCTEMbI 1 KOMIMJIEKCHI.

1.2. Llenim 1 nnaHupyemble pe3ysibTaTbl OCBOEHUSA Y4ebHOro npegmera

1.2.1 Llenn ocBoeHUs1 y4ebHOro npeameTta

CofepxxaHve nporpaMmMbl yyebHoro npegmetra «®du3mkKa» Harpas/ieHO Ha
AOCTMXKEeHMe pe3y/ibTaToB ero M3y4yeHus B COOTBETCTBMM C TpeboBaHuAMU PIrOC
COO c yyeTom npodeccroHanbHor HanpasneHHocTn ®IrOC Cr0.

OCHOBHbIMM LieNsaMu n3yyeHns y4yebHoro npegmeta «dPusnka» ABAAOTCA:

- (hopmMKMpoBaHMe y 00yYatOLMXCA YBEPEHHOCTM B LIEHHOCTM 06pa3oBaHus,
3HAYMMOCTM  (PU3NYECKMX 3HAHMIA [N1F COBPEMEHHOI0  KBa/IM(IULMPOBAHHOIO
crneyuanuncTa npy OCyLLECTB/IEHUM ero NpPog)eCCMOHaIbHOW AeATeNIlbHOCTY;

- (hopMMpOBaHMe ecTeCTBEHHOHAYUYHOIN rPaMOTHOCTM;

- oBfnageHue  crneunudguyeckod  CUCTEMOM  (DM3MYECKUX  MOHSATUN,
TEPMUHONOINEN U CUMBOKOIA;

- OCBOEHME OCHOBHbIX (IM31YECKMX TEOPWIA, 3aKOHOB, 3aKOHOMEPHOCTENA;

- 0BflafieHVe OCHOBHbIMW MeTOJaMM HAy4YHOro MO3HaHUS NPUPOAbI,
NCnosb3yembiMn B (pu3nKe (HabnOAeHWe, OnucaHue, U3MepeHue, BblABMXXEHME
rmnoTes, NPoBeAeHne IKCNEPUMEHTA);

- OBNafleHne yMeHnaMKn obpabatbiBaTb AaHHble 3KCMEPUMEHTa, 0ObACHATD
MO/lyYeHHble pe3y/bTaTbl, YCTaHaB/MBaTb 3aBUCUMOCTU MeXAy (U3NYeCKMU
Be/IMYMHAMW B HAOMO4AaeMOM SIB/IEHUN, [ieflaTb BbIBOAbI;

- (bopMMpOBaHUE YMEeHUS pellaTb (M3MYECKMe 3afayvn pasHbIX YPOBHel
C/TIOXKHOCTW;

- pas3BuUTME NO3HABATE/IbHbIX MHTEPECOB, UHTE/NIEKTYa/IbHbIX Y TBOPYECKMX
CNocobHOCTeN B npoLecce NPUoBpPeTeHUs 3HaHMIA C UCNO/b30BaHWEM Pa3/INYHbIX
NCTOYHUKOB WHMOPMaUUM U  COBPEMEHHBLIX MHMOPMALMOHHBLIX TEXHOMOIWA;
YMeHMin  opmynmpoBatb W 0BOCHOBbLIBATb  COOCTBEHHYH)  MO3NLMIO MO
OTHOLLEHMIO K (IM3NYECKOn NHpopMaLmK, NOYyHaemMOoin U3 pasHbIX UCTOUYHUKOB;

- BOCMWTaHWe YyBCTBa rOPAOCTM 32 POCCUNCKYIO (DU3NYECKYIO HayKY.



1.2.2 MnaHvpyemMble pe3yNbTaTbl OCBOEHUS y4ebHOro npeamera
Oco60e 3HayeHne yYebHbI NpeaMeT UMEET NPU POPMUPOBAHNN N Pa3BUTUN OBLLIMX N NPOGECCUOHAbHBIX KOMNETEHL WA,
a TaKXKe COOTBETCTBYIOLLMX MM pe3yrnibTaTaMm 06y4deHmnsi cornacHo ¢roC COO.

MnaHupyemble pe3ynbTaTbl 06yUYeHUS

KomneTeHuun (OK, MK)

OK 01. Bbl6bupatb crnocobbl
peLleHns 3agad
npogeccroHabHOM
AeATeNbHOCT MPUMEHUTENBHO K
pa3NYHbLIM KOHTEKCTaM

Obuwune
JIP14 - o0co3HaHMe NIMYHOro BKMaga B MOCTPOEHMe
YCTONYMBOro 6yayulero,
NIP23 - roToBHOCTL K TpyAy, OCO3HaHWe LEeHHOCTU
macTepcTBa, TpyLonobue,
JIP24 - TroTOBHOCTb K aKTWBHON [AeATeNbHOCTYU
TEXHOMIOTNYECKON M COLUMaIbHON  HanpaB/ieHHOCTH,
CMOCOGHOCTb  MHMUMMPOBATb,  MaHMPOBaTb "
CaMOCTOATE/IbHO BbINOMHATL TaKyHO AeaTeNbHOCTb,
npa2s - MHTEPEC K  pas3/inyHbIM  cthepam
MPO(EeCCUOHa/ILHON [eATeNIbHOCTU, YMEHME COBepLUaTh
OCO3HaHHbIN  BbIbOp  Oyadyuleir  npodeccun  ©
peasin3oBblBaTb COOCTBEHHbIE XXM3HEHHbIE NJIaHbI,
JIP26 - roToBHOCTb M CMOCOBHOCTL K 06pa3oBaHuIo U
CaM0o06pa30BaHNI0 Ha MPOTSHKEHWUMN BCEV XKN3HMK,
JIP34 - 0co3HaHWE LIEHHOCTU Hay4HOIN [AesTenbHOCTH,

rOTOBHOCTb OCYLLIeCTBNATb NPOEKTHY0 n
NCCNepoBaTeNbCKy0 [eATeNlbHOCTb UHAMBUAYATLHO Y
B rpynne,

MP1 - CamMoCTOATE/IbHO  (DOPMY/IMPOBaTh U
aKTyanm3upoBatb  npobnemy, paccmatpueatb - ee
BCECTOPOHHE,

MP2 - ycTaHaBnMBaTb CYLLECTBEHHbIA MPU3HAK WK
OCHOBaHMS  A/18  CpaBHeHWs,  Knaccuukauum wu

OucunvnnnHapHsble

MP61 copMMpPOBAHHOCTL MNpPEACTaBNEHUIA O
poM N MecTe (PU3MKM U aCTPOHOMUU B COBPEMEHHON
Hay4yHOM KapTWHE MMpa, O CUCTEMOO6pa3yoLLein poaun
(13K B PasBUTUN ECTECTBEHHbLIX HayK, TEXHUKU W
COBPEMEHHbIX TEXHO/MOMNiA, O BKaLe POCCUWCKMX W
3apy6eXKHbIX YYeHbIX-(IM3NKOB B pasBUTME HayKW;
MOHMMaHWe (PU3MYECKON CYLHOCTVM  HabnogaeMbix
SBMIEHU A  MMKPOMMpa, MakpoMupa W Meramumpa;
MOHMMaHWe PoOMM  aCTPOHOMWM B MPaKTUYECKOW
[EATENIbHOCTM  Ye/loBeKAa W JasibHeMWeM  Hay4Ho-
TEXHUYECKOM passuTuun, ponu (hn3nKu B
(hopMupoBaHMM  Kpyrosopa W (DYHKUMOHa/bHOM
rPaMOTHOCTW YefioBeKa A1 PeLUeHns MpaKTUYeCcKnX
3ajau;

MP62 ChOpMMPOBAHHOCTb YMeHIA
pacrosHaBsaTb (hU3MYecKue ABMeHUA (npoueccbl) wu
OObACHAT WX Ha OCHOBE M3Y4YeHHbIX 3aKOHOB:
pPaBHOMEPHOE W PaBHOYCKOPEHHOE MPAMOJIMHEHOE
[BVWKeHWe, CBOOGOAHOe MajeHWe Ten, [ABWXEHWE Mo

OKPY>XHOCTKW,  MHepLus, B3aMMOfeincTeme  Ten,
KonebatenbHOe  ABVDKEHWE,  Pe30HaHC,  BOJIHOBOE
[BVKeHUWe;  anggysns,  GPOYHOBCKOE  [ABUXKEHNeE,
CTPOEHUE >KWAKOCTEN W TBEpAbIX Tes, W3MEHeHue



0000LLEeHMS,

MP3 - onpegensatb Uenn [eATeNbHOCTH,
napameTpbl U KpUTEPUN UX SOCTUXEHWS,
MP4 - BbISBNATb 3aKOHOMEPHOCTN U NPOTUBOPEUUNS B
paccmMaTpuBaeMbIX ABMEHUAX,

MP6 - pasBuBaTb KpeaTUBHOE MbILL/IeHNe
PeLLEeHUN XXN3HEHHbIX NPo6/ieM,

MP10 - copmupoBaHMe Hay4yHOro TuMa MbILLIEHNS,
BlafleHne HayyHOW TepMWUHOMOTUEN,  KNHOYEBLIMU
MOHATUAMU U METOAAMM,

MP12 - BbIABNATb NPUYNHHO-CNEACTBEHHbIE CBA3N U
aKTyanm3uposaTb 3afjadvy, BblABUraTb TUMOTE3y ee
peLleHns, HaxoauTb aprymeHTbl A9 [0Ka3aTe/bCTBa
CBOMX YTBEPXKAEHWI, 3aaBaTb NapaMeTpbl U KpUTepum
peLueHus,

MP13 - aHanM3npoBaTb MOMYYEHHbIE B XOe peLLeHus
3afaun  pesynbTaTbl, KPUTUYECKU OLEeHMBATb  UX
[LOCTOBEPHOCTb, NPOrHO3MPOBaTb M3MEHEHWE B HOBbIX
YCNoBUAX,

MP15 - paspabatbiBaTb MiaH pelleHns npobnemsl C
YYETOM aHaiM3a WMEIOWNXCA MaTepuasibHbIX U
HemarepuasibHbIX Pecypcos,

MP16 - oCywecTBisSTb LieNeHanpaBneHHbIA  NOUCK
nepeHoca CpeacTB M CMocoboB — feicTBUA B
MpodeccnoHasIbHYH0 cpeay,

MP17 - ymeTb NepeHOCUTb 3HaHUA B MO3HABATE/IbHYIO
1 NPaKTUYECKYHO 0611aCTV XKN3HEAEATEeNIbHOCTH,

3aaBaTb

npw

6

o6bemMa Ten Npy HarpeeBaHMM (OXNaXaeHumn), TEno0Boe
paBHOBeCMe, WCNapeHue, KOHAeHcauus, nnaBfeHue,
KpucTannmsaums, KuneHue, BNaXXHOCTb BO3[4yXa, CBA3b
CpefHel KMHETUYECKON 3Hepruu TEnsoBOro ABMXXEHWS
MO/IeKynl C abCoMTHON TemnepaTypoi, MOBbIWEHME
[aBNeHns rasa npu ero HarpeBaHUM B 3aKPbITOM COCY.E,
CBA3b MeXAy napaMeTpamy COCTOfHMA rasa B
n3onpoueccax; anekTpusaums Ten, B3aMMOJeNCcTBue
3apsfoB,  HarpeBaHWe  MpPOBOAHMKA  C  TOKOM,
B3aMMOfeicTBme MarHuTOB, aNeKTpoMarHuTHas
WHAYKUWS, LeACTBME MarHUTHOrO Nons Ha NMPOBOAHMK C
TOKOM W [BWKYLIMACA 3apsfd, 3NEeKTPOMArHUTHbIE
KonebaHus 7 BOJHbI, NPAMOSIMHENHOe
pacrnpocTpaHeHWe CBeTa, OTPaXEHWE, TMPeioM/IeHNE,
MHTepdepeHuns, AudpakumMa n nonspusaums CBeTa,

amcnepcns CBeTa;  (DOTO3MEKTPUYUECKUA  3dhdiekT,
CBETOBOE [jaBfieHWNe, BO3HWKHOBEHWE JIMHENYATOro
CMeKkTpa  aroma  BOAOPOLa,  eCTeCTBEHHasd U
MCKYCCTBEHHaA PafmMoaKTUBHOCTb;

MP63 BnageHue OCHOBOMONArakoLLNMM
(hn3nyeckmn MOHATUAMM 7 Be/IMYMHaMK,
XapakTepu3yoLwymMm (hnsnyeckme rnpouecchl
(cBsi3aHHbLIMK c MeXaHNYeCcKnm [BWKEHNEM,

BB&MMOAGVICTBMEM TeN, MeXaHWYecKUMKN KonebaHMsMM
n BOJ/THaAMW; dTOMHO-MOJIEKYIAPHbIM CTpOEHNEM
BeLECTBa, TEMNOBbIMX NpoLecCaMn; 3NEKTPUHECKNUM U
MarHUTHbIM nosiaiMu, INEKTPUYHECKUM TOKOM,



MP39 - camoCTOATe/lbHO COCTaB/ATL M/aH pPeLUeHus
NpobsiemMbl  C  Y4Y4eTOM  MMEIOLIMXCA  Pecypcos,
COOCTBEHHbIX BO3MOXHOCTEN U NPeANOYTEHUN,

MP42 - fenaTb OCO3HaHHbIN BbIOOP, aprymeHTUPOBaThb
ero, 6patb OTBETCTBEHHOCTb 3a peLLeHwe,

MP46 - BnageTb HaBblkamMy  MO3HABATE/bHOW
pediiekcuM Kak 0CO3HaHWNA COBEpLUaEMbIX AENCTBUN W
MbIC/IUTENIbHbIX  MPOLLECCOB, WX  Pe3ynbTatoB U
OCHOBaHWI

3MIEKTPOMArHUTHbIMKM ~ KOnebaHuammn  u
ONTMYECKUMU  ABNIEHUAMW; KBAHTOBLIMU  ABMIEHNAMN,
CTPOEHMEM aTtoma 7 aTOMHOro Aapa,
pagmnoakTMBHOCTBLIO); BflafieHMe OCHOBOMO/aratoLLMmm
aCTPOHOMMYECKUMU  MOHATUAMMK,  MNO3BONSAKOLLMMN
XapakTepu3oBaTb  MpoOLEeCChbl,  npoucxopslive  Ha
3Be3ax, B 3BE3[AHbIX CUCTEMAx, B MeXranaKTU4yecKoin
cpede; [OBWDKEHWE HebGecHbIX Tes, 3BOMIOLMIO 3Be3[ U
BceneHHol;

NP64 BnageHne 3aKOHOMEPHOCTAMM, 3aKOHaMU
N TeopnaAMN (3aKOH BCceMUpHOro taroteHus, |, 11 v 1l
3aKOHbl HbIOTOHA, 3aKOH COXpPaHeHMs MexXaHWU4ecKoM
3Hepruy, 3akoH COXpaHeHWsa WUMNYNbCa, MNPUHLMN
cynepnosvumn  cua,  NPUHUMN  PaBHOMPaBHOCTU
MHepUMaNbHbIX ~ CUCTEM  OTCYeTa;,  MOJIEKYNSAPHO-
KWHETUYECKYIO TEOpUI0 CTPOEHUA BeLLecTBa, rasoBble
3aKOHbl, TMEpPBbI1  3aKOH TepMOAUHAMMUKMK;  3aKOH
COXpaHeHMs 3MeKTPMYeCcKoro 3apsafga, 3akoH KynoHa,
3akoH Oma Ana yyacTka uenu, 3akoH Oma s MoHOM
3NeKTPUYECKOW Lenun, 3akoH [pkoyns - JleHua, 3aKoH
3NEeKTPOMArHUTHOM ~ MHAYKUMW, 3aKOH  COXpaHeHWs
3HEprun, 3akoH MNPSAMONMHENHOr0 pPacrnpocTpaHeHus
CBETa, 3aKOH OTPAKEHWS CBETa, 3aKOH MpenomIeHus
CBETA; 3aKOH COXpaHeHWs 3Hepruu, 3aKoH COXpaHeHus
NUMMynbCa, 3aKOH COXPaHEeHWA 3M1eKTPUYECKOoro 3apsaja,
3aKOH COXpaHeHWss MaccoBOro 4ymcna, noctynartsl bopa,
3aKOH pagnoakTUBHOIO pacnaga); yBepeHHoe

BO/IHAMM;



NCMO/Mb30BaHME 3aKOHOB U 3aKOHOMEPHOCTE  Mpu
aHa/m3e (HM3NYECKNX SBIEHNIA U NPOLLECCOB;

IMP65 ymeHVe yunTbIBaTb rpaHuULbl NPUMEHEHNA
M3YYEHHbIX  (IM3NYECKMX  MOAENEen:  MaTepuasibHas
TOYKa, WHepuMaibHas CUCTeMa OTcyeTa, WAeaNbHbINA
ras; MOLeNnn CTPOEHWS rasoB, >KUAKOCTENW W TBEPAbIX
TeN, TOYEUHbIN 3NEKTPUYECKUIA 3apad, SAepHas MOAeNb
atoMa, HYK/IOHHas MOJenb aTOMHOro agpa npu
peLLeHnn (M3NYECKNX 3adaY;

MP67 CcHhopMMPOBAHHOCTbL YMEHMSI  peLlaTtb
pacyeTHble 3afayM C $BHO 3afaHHON (PU3NYECKON
MOZENbl0,  UCMOMb3ys  (PU3NYECKMEe  3aKOHbl U
MPUHUMMbI; Ha OCHOBE aHanuM3a YC/NoBMSA 3afauu
BblOMpaTh (PU3NYECKYHO MOJENb, BbIAENATb PU3NYecKmne
BE/IMYNHBI U (DOPMY/Ibl, HEOOXOAMMbIE [/1A ee peLleHus,
NPOBOAWUTL  pacyeTbl W  OUEHMBaTb  PeaslbHOCTb
MO/TlYYEHHOr0  3Ha4YeHUsi  (PU3NYECKOA  BENINYVHBI;
peLlaTb KayecTBeHHble 334K, BbICTpavBas NI0rMYecku
HENPOTMBOPEUMBYHO LIENOYKY PacCyXeHW C Onopow
Ha M3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U1 (In3NYeCcKune
AB/IEHNS;

MP68 cthopmMMPOBAHHOCTb YMEHUA MPUMEHATb
MOSlyYeHHble  3HaHWUSA AN OOBACHEHWUS  YC/IOBUIA
NpoTeKaHust (PU3NYECKUX SBNEHWIA B Npupoge W Ans
NPUHATUA NPaKTUYECKUX PELUEHUIA B MNOBCEAHEBHOM
XWU3HM  gns obecrieyeHns  6e3onacHoOCTM  Mpwu
obpaLleHmmn ¢ 6bITOBbIMU NPUGopPaMn Y TEXHUYECKUMU



YCTPOMCTBaMW, COXpaHeHWsi 3[40pOBbs M COGMOAEHUA
HOPM 3KO/IOrMYECKOro MNOBEAEHUS B  OKPYXXatoLlein
cpefe; MOHMMaHVWe  HeobXogUMOCTM  MPUMEHeHWUs
AOCTVKEHUI (hM3MKM 7 TEXHONOr Ui Aans
paLvoHaIbHOTO NPUPOAOMNO/b30BaHNS;

MPyl cdopmMMpoBaHHOCTL MOHUMAHUA POSN
(M3MKN B 3KOHOMWYECKOW,  TEXHONOrMYECKOW,
COUMaNbHOM W 3TUYeCKOW cepax AeATeIbHOCTU
4enoBeKa;, pPoOAM M MecTa (OM3NKM B COBPEMEHHOM
Hay4yHO  KapTMHe Mupa; pPoAM  acTPOHOMUM B
NPaKTUYEeCKON [esATeNbHOCTM YesioBeKa U AabHelLem
Hay4HO-TEXHMYECKOM Pas3BuUTUU;

MPy2 chopMMpOBaHHOCTb CUCTEMbI 3HAHWI O
(PM3NYECKMX  3aKOHOMEPHOCTHAX, 3aKOHax, TeopusX,
AEVCTBYIOLMX Ha YPOBHSAX MUKPOMMPA, Makpomupa u
merammpa, MpeAcTaB/eHUini O BCeobLEM XapaKTepe
(hM3NYECKNX 3aKOHOB; MpPeACTaB/IeHNA O CTPYKType
MOCTPOEHUA  (PU3NYECKOM TeopuW, YTO  MO3BOAUT
0CO3HaTb  poNb  (PyHAAMEHTa/IbHbIX  3aKOHOB U
MPUHLUMMNOB 'B  COBPEMEHHbIX NPeACTaBNeHUsX o
npupoge, MOHATb TpaHuLbl NPUMEHMMOCTU  TEOPWiA,
BO3MOXHOCTU WX  MPUMEHEHUs  4N1d  OnucaHus
€CTECTBEHHOHaYUYHbIX SIBIEHWIA U MPOLIECCOB;

MPy3 cghopMUPOBaHHOCTb YMEHMS pasfinyaThb
YCNOBMSI MPUMEHUMOCTM MoOJeNen (usnmyecknx Ten wu
MpoLeccoB (ABNEHNI): MHepUMaibHas CUCTEMA OTCYETa,
mMatepuasibHas TOYKa, PaBHOYCKOPEHHOE [ABWXEHWE,



cB060AHOE MageHne, abCcoMOTHO ynpyras geopmauus,
abCoNMtoTHO  ynpyroe 1 abCoNTHO  Heynpyroe
CTO/IKHOBEHMS, MOJENei rasa, XXMAKOCTU W TBEPAOro
(KpucTannnyeckoro) Tena, MAeabHOrO rasa, TOYeYHbIN
3apag, OLHOPOAHOE 3NEKTPUYECKoe none, O4HOPOAHOE
MarHATHOe  nofie,  rapMOHUYEecKne  KonebaHwus,
MaTeMaTUYeCKUi MasTHUK, WAEIbHbIA  MPY>KUHHbIN
MasATHUK, rapMOHWYeCKNe  BOJIHbI, naeanbHblin
KonebatesibHbI KOHTYP, TOHKas /IMH3a; MOenel atoma,
aTOMHOTO fipa ¥ KBAHTOBOI MOJE/NN CBETa;

MPy4 cthopMMPOBAHHOCTb YMEHUSI OOBACHATb
0COGEHHOCTM  MPOTEKaHMA  (U3NYECKUX  ABNEHWIA:
MeXaHUYecKoe [ABVKEeHVE, Ter/0BOe ABUXKEHME YacTull
BeLlecTBa, Tern/jioBOe  paBHOBecWe,  OGPOYHOBCKOe
OBWXKeHve,  Ougdy3nsd, UCNapeHue,  KUMEHUE U
KOHAeHcaums, nnasfeHne 1 KpucTaiamsaumsa,
Hanpas/ieHHOCTbL Tensonepefayn, 3NeKTpU3auumn Ten,
9KBUMOTEHLNATbHOCTM  MOBEPXHOCTU  3apPSXKEHHOTrO0
NPOBOAHMKa, 3NeKTPOMarHUTHOM NHAYKUWN,
CaMOMHAYKLMN, 3aBMCUMOCTU COMpPOTUB/IEHNA
nosynpoBoAHMKOB "p-" 1 "n-TMNOB" OT TemmnepaTypsl,
pe3oHaHca,  WHTepdepeHUMn  BOJMH,  AWpakuuu,
Aaucnepcun,  MOSIHOTO  BHYTPEHHEro  OTPaXKeHus,
(hOTO3(EKT, (hM3MYEeCKMe NPUHLMMBbI CNEKTPa/IbHOMO
aHanM3a 1 paboTbl nasepa, "aibga-" n "6eta-" pacnagbl
A4ep, raMMa-unsnyyeHme agep;

MPy5 cthopMMPOBAHHOCTb YMEHWUIA MPUMEHSITH



3aKOHbl  K/TAaCCMYECKOW  MEXaHWKW,  MOMEKYNAPHON
GU3MKN M TEPMOAMHAMUKK,  3NEKTPOAUHAMUKMA,
KBaHTOBOW (PM3MKKN ANA aHaIM3a 1 0O BACHEHMNS ABMIEHNI
MUKPOMMpPE, MakpoMupa W Meramupa, pasnmyarb
ycnosus (rpaHnLbl, obnactn) NMPUMEHNUMOCTH
(h131YECKNX 3aKOHOB, MOHMMATb BCEOOLUMIA XapaKTep
(hyHOAAMEHTa/IbHbIX ~ 38KOHOB  (3aKOH  COXpaHeHus
MEXaHNYeCKOW 3Hepruun, 3aKOH COXPaHeHUs UMMysbea,
3aKOH  BCEMWPHOrO  TArOTEHMS,  MepPBblA  3aKOH
TEePMOAVHAMUKW, 3aKOH COXPaHEHWUS 3M1EKTPUYECKOro
3apsja, 3aKOH COXpaHeHUs 3Heprumn) 1 orpaHNYeHHOCTb
MCNOMb30BaHNA  YaCTHbIX 3aKOHOB; aHa/M3MpoBaTb

(*)VI3VI‘-I€CKI/I€ npouecchl, ncnonb3yA OCHOBHbIE
MONOXKEHWUA, 3aKOHbI n 3aKOHOMEPHOCTW.
OTHOCUTEJIbHOCTb MEXaHNYECKOI 0 ABMXEHUA, ¢)OpMyfIbI
KNHEMATUKN paBHOYCKOPEHHOI 0O OBVXEHNA,

npeobpasoBaHns  [anunes AN CKOpoCTM W
nepemMeLleHnsi, TpyM 3akoHa HblOTOHa, NpUHLMN
OTHOCUTENILHOCTU  [anunes, 3aKOH  BCEMWPHOro
TArOTEHWSA,  3aKOHbl  COXPaHeHWs  UMMynbca W
MEXaHWYEeCKOM 3HEeprum, CBA3b pPaboTbl CUMbI  C
M3MEHEHMEM  MEXaHW4YecKoW  3Hepruu,  YCcnoBus
paBHOBECWS ~ TBEpAOro  Tena, CBA3b  [AB/eHWS
naeanbHOro rasa Co CPeAHEein KMHETMYECKOW 3Hepruen
TENM0BOr0 ABMXXEHMS N KOHLIEHTpaLWeld ero Monekyn,
CBA3b ~ TemnepaTypbl  BellecTBa CO  CpefHei
KWHETUYECKON 3Hepruein ero 4actuy, CBA3b [aB/EHUNA



NOeanbHOro rasa C KOHUEHTpauuer MONeKyn u ero
Temnepatypon, ypasHeHue MeHpeneesa-KnaneipoHa,
NepBbliA  3aKOH TEPMOAMHAMUKK, 3aKOH COXpaHeHWUs
3HEpPruyM B TEMJIOBbIX MNPOLECCax; 3aKOH COXpaHeHus
3MIEKTPNYECKOr0 3apsaja, 3aKOH KynoHa,
NoTeHUMaNbHOCTb 3/1IEKTPOCTAaTUYECKOro nons,
MPVHLMN CYNnepnosnumnmn aNeKTPUYecKX Mnonen, 3akoHa
KynoHa; 3akoHbl OMma pfns ydyacTka uenu wn ans
3aMKHYTOM 3/M1IEKTPUYECKON Lenun, 3akoH J[hxoyns-
JleHua, 3aKOH 3M1eKTPOMarHUTHOW WHAYKLMW, NpaBuio
NeHuga, noctynarbl cneynansHoii Teopuu
OTHOCUTENBbHOCTN DUWHLUTENHA, YpaBHeHE DNHLITEHA
Ana oTtoathhekTa, NePBbIA 1 BTOPOI NocTynaTtel bopa,
NpUHLMN  HeonpeaeneHHocTn  [eil3eH6epra,  3aKOH
COXpaHeHus 3apsfa, MaccoBOro umcria U 3Heprun B
AAEPHbIX peakunsax, 3aK0H PagnMoakTMBHOIO pacnasa;

MPy7 cthopMMPOBAHHOCTb YMEHWIA UCCeaoBaThb
1 aHaM3MpPOoBaThb Pa3HOOOpasHble PU3NYecKre ABIEHUS
M CBOMCTBA OOGBLEKTOB, MPOBOAUTb CaMOCTOATE/IbHbIE
UccnefoBaHNs B peasibHbIX U NabopaTopHbIX YCIOBUSAX,
ynTaTb M aHaJIM3MPOBaTb XapaKTepUCTUKN NpubopoB K
YCTPOWCTB, 06BACHATL NPUHLMMNbI X PabOThI;

MPy8 cthopMMPOBaHHOCTL MNPEeACTaBleHUl O
MeTofJax MOJlyYeHUss  Hay4yHbIX  aCTPOHOMWYECKUX
3HaHWA;  BfafieHne  YMEHWSMU  CaMOCTOATENbHO
(hopMyniMpoBaTb  Uefb  uccnefoBaHuA  (MPOeEKTa),
BblABUraTb rmnoTessbl Ha OCHOBe 3HaHuA



OCHOBOMOMArarLWmx (U3NYECKMX 3aKOHOMEPHOCTEN 1
3aKOHOB,  MPOBEPATb WX 3KCMepUMeHTa/IbHbIMM
cpeAcTBamMu; NiaHMPOBaTb M MPOBOAUTL (HU3MYECKMe

9KCMEPUMEHTbI,  OMWCbIBAaTb W aHaIM3MpPOoBaTh
MOMYYEHHYIO TPV BLIMOJHEHWM  3KCMEPUMEHTa
MHopmaLuio, onpeaensTb [0CTOBEPHOCTb

Mofy4yeHHOro pesy/nbrara;

MPy9 c¢opMMPOBaHHOCTL YMEHMS  peLlaTb
pacyeTHble 334a4n C IBHO 33laHHON 1 HEAABHO 3afjaHHOM
(h131YECKON MOJENbIO: HAa OCHOBaHWM aHanm3a YCnoBus
BblOMpaTb  (PM3MYECKMe  MOfenu,  OTBevawoLme
TpeboBaHWAM 3afayn, MPUMEHATL (DOPMY/IbI, 3a8KOHbI,
3aKOHOMEPHOCTU 1 NOCTYyNaThbl (PU3NYECKMUX TEOPUIA Npu
MCMO/Mb30BaHUM  MaTeMaTUYeCKMX METOA0B peLleHus
3ajay, NPOBOAUTL PacyeTbl HA OCHOBaHWUW UMEOLLUXCH
[aHHbIX, aHaIN31POBaTh pPe3y/bTaTbl U KOPPEKTUPOBATb
METO/bl PeLLUeHNs C Y4eTOM NONYYeHHbIX Pe3y/bTaTos;
peLuatb KayeCTBEHHble 3agauv, TpebytoLme
NPUMEHEHNS 3HAHWIN U3 pasHbIX Pa3fesioB LUKOIbHOro
Kypca (m3nKuM, a TakKe UHTerpauum 3HaHui us apyrux
NMpeLMeTOB eCTECTBEHHOHAYYHOrO LMK/a: BbiCTpauBaTtb
NOTMYECKYIO LEMOYKY pacCy>KAeHUi € Onopoi Ha
M3YyYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W (hU3Myeckue
ABNEHUS;

MPytO chopMUPOBAHHOCTb YMEHWNIA
aHaM31poBaTb M OLIEHMBATbL MOC/EACTBUS ObITOBON U
NMPOM3BOACTBEHHOW [eATe/IbHOCTU Ye/loBeKa, CBA3aHHOW



OK 02. cnonb3oBaTb
COBpEMEHHbIe CpefCcTBa NoncKa,
aHannsa v nHTepnpeTauum

nH opmaumm, u
NHHOPMaLMOHHbIE TEXHOMOT N
[N BbINO/THEHNA 3a4ay
npogeccroHabHO
[lesTeNlbHOCTK

JIP16 - 3cTeTnyeckoe OTHOLLEHME K MUPY, BKIHOYasA

3CTETUKY  ObITa,  HAy4yHOro U TEXHWUYECKOro
TBOpYeCTBa, CMOpTa, Tpyda W  OOLLECTBEHHbIX
OTHOLLIEHWIA,

NIP24 - TrOTOBHOCTb K aKTMBHON [eATeNbHOCTU

TEXHOMIOTMYECKON W COLMaNbHON  HanpaBneHHOCTH,
CMOCOBGHOCTb  MHUUMWMPOBATb,  MNaHWpoBaTb U
CaMOCTOATE/ILHO BbINOMHATL TaKyto AeATe/IbHOCTb,
JTIP26 - roTOBHOCTb M CMOCOBHOCTL K 06pa3oBaHMIO U
caM000pa3oBaHNI0 Ha NPOTSHKEHNM BCEN XKU3HU,

MP8 - CMOCOBHOCTb M *TOTOBHOCTb K
CamMoCTOAITeNIbHOMY ~ MOWCKY  METOZOB  peLUeHus
MPaKTUYeCKUX  3ada4y, MNPUMEHEHUO  Pas/INYHbIX
MeTOZ0B NOo3HaHWus,

MP10 - opMupoBaHME Hay4HOro TWMa MbILLIEHWS,
BlafleHVe Hay4yHOW TepMUHOMIOTMEN,  KNHOYEBbLIMM
MOHATUAMM N METOAaMM,

MP21 - BfnageTb HaBblKaMW MONYYEHUS MHGOpMaLUn
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C  (mM3nuyeckMMM  npoueccam,  C  MO3ULMIA

3KOMornyeckor  6e30MacHOCTW;  MpPeAcTaBleHUn o
paumMoHaIbHOM  NPUPOAOMNO/b30BaHUK, @  Takxke
pa3yMHOM  UCMOMb30BaHUN  [JOCTUXKEHUA HayKn W
TeXHO/Orni ana [a/lbHeliLero pasBuTus
4e/I0BEYECKOro 06LecTBa;

MPy13  cthopMMPOBAHHOCTL  MOTMBaUMKM K
Oyaywei  nNpotecCMOHaNbHOW  AeATeNlbHOCTM MO

CMeunanbHOCTAM (PU3NKO-TEXHUYECKOTO Npodnns.

IMP65 ymMeHMe yunTbIBaTb rpaHULbl NPUMEHEHUSA
M3YYeHHbIX  (IM3NYECKUX MOJenen:  MaTepuasibHas
TOYKa, WHepunanbHasi cucTemMa OTCYeTa, WAeasbHbIN
ras; MOAENN CTPOEeHWs rasoB, XWAKOCTe W TBepAblX
TeJl, TOYEYHbIN 3NEKTPUYECKUNIA 3apad, AAepHas MOAenb
aToma, HYyK/IOHHas MOJenb aTtoOMHOro sgpa npu
peLLeHnmn (n3NYeCcKnxX 3agay;

MP67 copMMPOBAHHOCTb YMEHMSI  peLlaTb
pacyeTHble 3afayM C SBHO 3aJaHHON (DU3NYECKON
MOZENblo,  WUCMOMb3ys  (PM3MYECKMe  3aKOHbl W
MPUHLUMNLI, Ha OCHOBE aHanM3a YCNoBUA 334auu
BblOMpaTh (PU3MYECKYIO MOJESb, BbIAENATL PU3INYECKME
BE/IMYNHBI 1 POPMY/Ibl, HEOOXOAMMbIE /1A ee PeLLeHus,
NpoBOAWUTL  pacyeTbl W OLUEHMBATb  PEeaslbHOCTb
MONYYEHHOr0  3Ha4YeHUs  (YU3UYECKON  BEeINYVHBI;
pellaTb KayecTBeHHble 3aayn, BbICTpauBas /IOrMYecKu
HENPOTMBOPEUMBYIO LIENOYKY PacCy>AeHuil ¢ ornopoi
Ha M3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKMe



M3 WUCTOYHWKOB pasHblX TUMOB, CAMOCTOATENILHO
OCYLLeCTBNATL MOUCK, aHain3, cucTteMartmsauuio W
NHTEpPnpeTaumio  MHGopMaumy  pas/inyHbiX BUAOB ©
(hopm npefCcTaBneHns,

MP38 - CaMOCTOATENbHO OCYLLECTBNATb
Mo3HaBaTeNbHYI0 [eATe/IbHOCTb, BbISABATL MPO6IeMbl,
CTaBUTb U (DOPMYy/MPOBaTb COOCTBEHHbIE 3afaun B
06pa3oBaTeNibHON  AeATENIbHOCTM U YKM3HEHHbIX
cUTyaumsax
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AB/IEHUSA;

MP69 chopMMPOBaHHOCTb COOCTBEHHO
MO3uLMM MO OTHOLUEHUIO K (PU3NYECKOW MH(opMaLuK,
Mosy4yaeMori M3 pasHbIX  WUCTOYHWUKOB,  YMEHWI
MCNOMb30BaTh LM(POBbIE TEXHONOrMM AN NOMUCKa,
CTPYKTYPUPOBaHNA, WHTEpNpeTauum 1 npegcTaBieHns
yyebHOW M HAy4HO-MOMYNSAPHOA  MH(opMaumu;
pasBUTUE YMEHMWIA KPUTUYECKOrO aHanmsa nosyvaeMoi
NH opMaLnK;

MPyl cOpMMPOBAHHOCTL MOHVWMAHUA PO
(M3MKN B IKOHOMWYECKOW,  TEXHONIOMMYECKON,
COUMaIbHOM M 3TUYECKON Ccepax  [LesTeNbHOCTU
yenoBeka; ponM U Mecta (UMUMKW B COBPEMEHHOW
Hay4yHON KapTWHE MWpa; PON  acTPOHOMUM B
MPaKTUYECKOW [AeSATeNbHOCTM YeloBEKA U AanbHelLIeM
Hay4HO-TEXHNYECKOM PasBUTUN;

MPy6 cthopMMPOBAHHOCTb YMEHWIA MPUMEHSATb
OCHOBOMO/Aararolme  acTPOHOMMUYECKMe — MOHATUSA,
TEOPUM U 3aKOHbl AN aHaim3a W OO6bACHEeHUS
(hM3NYECKNX MPOLECCOB MPOUCXOAALLUMX Ha 3Be3fax, B
3Be3AHbIX CUCTEMAx, B MEXraslakTU4yecKon cpefe;
OBWKEHNUA  HebBecHbIX Tef, 3BOMOLMM  3Be3d U
BceneHHol;

MPyll oBnageHve pasMYHbIMK  Crocobamu
paboTbl C MH(opMalmein HM3MUECKOro COAepXKaHus C
MCNO/Mb30BaHNEM  COBPEMEHHBIX  MH(OPMAaLMOHHBIX
TEXHO/IOT WA, pa3BUTME YMEHWIA KPUTUYECKOro aHannsa



OK 03. lMnaHunpoBaTb U
peann30BbIBaTb COGCTBEHHOE
NpogecCUoHasIbHOE Y
JINYHOCTHOE pas3BUTHE,
npeAnpPUHUMATESbCKYHO
[eATeNbHOCTb B
npoeccnoHabHOM cepe,
1CNOJIb30BaTh 3HAHWA MO
(hP1HaHCOBO rPaMOTHOCTU B
PasINUHbIX YXN3HEHHbIX
cUTyaumsx

JIP14 - 0cCO3HaHMe NWUYHOro BKIaja B MNOCTPOEHME
YCTOMUMBOro 6yayLlero,
JIP16 - acTeTnyeckoe OTHOLUEHWE K MUpY, BKIHOYas

3CTeTMKY  OblTa, HayyHOro M TEXHUYECKOro
TBOpYecTBa, CropTa, TpyZa W  0OLLECTBEHHbIX
OTHOLLEHWIA,

JIP24 - TrOTOBHOCTb K aKTMBHON [AeATeNlbHOCTU

TEXHOMOTMYECKON 1 COLI,I/I&J'IbHOVI HanpaBeHHOCTH,

CMOCOOHOCTb  MHWUMMPOBATb,  MAHWPOBaTb U
CaMOCTOATE/bHO BbIMONHATL TaKyto AeATeNbHOCTb,
np2s - MHTepeC K  pasiMuyHbIM  ciepam

MPOMECCMOHA/ILHON feATeNbHOCTH, YMEHMe COBepLUAaTb
OCO3HaHHbIA  BblbOp  Gyayweir  npodeccun  ”
peann30BbIBaTb COOCTBEHHbIE XM3HEHHbBIE M/1aHbI,
JIP26 - roToBHOCTb M CrOCOGHOCTb K 06pa3oBaHuIO U
CaM006pa30BaHMIO Ha NMPOTSHXKEHNMN BCEW XKM3HN,

MP1 -  caMOoCTOATE/IbHO  (POPMY/NMPOBaTb U
aKkTyanmsuposaTb  npobsiemy, paccmatpusatb — ee
BCECTOPOHHE,

MP3 - onpefenate LUenn [eATeNbHOCTW, 334aBaTb

napaMeTpbl U KpUTEPUM UX SOCTUXKEHNUS,
MP6 - pa3BuBaTb KpeaTMBHOE MbILUIEHNE MpK
PELLEHUN YKN3HEHHBIX NPO6/IEM,

MP16 - ocCyLWecTBNATb LeneHanpaBieHHbIA  MOMCK
nepeHoca CpeAacTB M CNoOcoboB — feNCTBMS B
npodeccMoHanbHYO cpeay,
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Y OLLeHKM [LOCTOBEPHOCTY NOyyYaemolr MH(opMaLmm

MP61 copMMpOBaHHOCTb MpeACTaBleHUIA O
ponv 1N MecTe (PU3MKM U aCTPOHOMUM B COBPEMEHHOM
Hay4YHON KapTUHE MMpa, O CMCTEMOOOPA3yHOLLEN PONu
(bM3MKM B PasBUTUN ECTECTBEHHbIX HayK, TEXHUKWN U
COBPEMEHHbIX TEXHOMOMMn, O BKafe POCCUACKUX U
3apy6eXHbIX YYEHbIX-()U3UKOB B pasBUTUE HAYKW;
MOHWMaHWe (U3NYECKOM CYLLHOCTUM HabojaeMblxX
ABMIEHUA  MUKPOMMpPa, MakpoMupa W Meramupa;
MOHUMaHWe pPoONM  acTPOHOMWM B MPAKTUYECKOM
[eATeNlbHOCTM  Ye/ioBeKa W JalbHEeMlemM  Hay4yHo-
TEXHUYECKOM pasBuUTUN, ponn (hn3nKn B
(hopmmpoBaHUM  Kpyrosopa U (DYHKUMOHA/IbHOW
rpaMOTHOCTW YenoBeKa [ANA PELUeHUs MPaKTUYeCcKnX
3ajavy;

MP64 BnageHve 3aKOHOMEPHOCTAMMU, 3aKOHaMu
N TeopusaMK (3aKOH BCeMUpHOro taroteHus, |, 11 v 1l
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHMsi MexaHU4ecKou
3Hepruu, 3aKOH COXpaHeHUs KMNynbca, MPUHLKN
cynepnosvymMn  cun,  NPUHUMN  PaBHOMNPaBHOCTU
NHEPUMaIbHBIX ~ CUCTEM  OTCYeTa;  MOJIEKY/IAPHO-
KWHETUYeCKyt0 TeOpuio CTPOEHWUA BeLLecTBa, rasoBble
3aKOHbl, MepBbll  3aKOH TEPMOLMHAMMUKK;  3aKOH
COXPaHEeHNA 3NMEKTPUYECKOro 3apafa, 3akoH KysoHa,
3akoH Oma Ans yyacTka uenun, 3akoH Oma ans nosiHow
3NEKTPUYECKOI Lenun, 3aKoH [pkoyns - JleHua, 3akoH
3NEeKTPOMAarHATHON  MHAYKUMKW, 3aKOH  COXPaHeHMs



OK 04. 3hdekTrBHO
B3aMMOfelicTBOBaTh U paboTaTb B
KO/NEKTMBE N KOMaHZe

MP18 - ymeTb WHTerpupoBaTb 3HaHWA W3 PasHbIX
npeaMeTHbIX 06nacTei,

MP19 - BblgBuratb HOBble UAew,
OpUrNHa/IbHBIE NOAXOAbI U PeLleHus,
MP37 - OCyLlecTBNATbL MO3UTUBHOE CTpaTErnmyeckoe
noBefeHMe B Pas/INYHbIX CUTyaumax, NposABAATb
TBOPYECTBO ¥ BOOOPaXKeHUe, O6bITb UHULNATUBHBIM,
MP38 - CamMOCTOATE/IbHO OCYLLeCTBAATb
Mo3HaBaTe/IbHYH0 AeATeNbHOCTb, BbISBIATL MPO6IEMbI,
CTaBUTb M (POPMYNMPOBaTb COOCTBEHHbIE 33Jayn B

npeanaratb

06pa3oBaTe/IbHON  AeATeNbHOCTU U XKU3HEHHbIX
CUTyauusx,
MP46 - BfageTb HaBblKaMW  MO3HABaTeNbHOWA

pedieKcMmn Kak 0CO3HaHWs COBEPLUAEMbIX AENCTBUN U

MbIC/IUTENIbHLIX ~ MPOLECCOB, WX  Pe3ynbTaToB U
OCHOBaHWM
NIP24 - TroTOBHOCTb K aKTWMBHON [eATeNbHOCTU

TEXHONMOMMYEeCKOM W  COLMaTbHOW  HarpaBieHHOCTH,
CMOCOOGHOCTb  MHWLMUPOBATb,  MJaHMpoBaTb WU
CaMOCTOATE/IbHO BbIMOJHATL TaKYH AeATENbHOCTD,
JIP26 - roTOBHOCTb M CMNOCOBGHOCTb K 06pa30BaHUI0 U
caM006pa3oBaHMIO Ha NPOTSXXEHUN BCEW XKM3HMU,

JIP34 - 0co3HaHWe LIEHHOCTU Hay4HOW AeATENbHOCTH,
rOTOBHOCTb OCYLLLECTB/IATH MPOEKTHYO 7
nccnenoBaTeNbCKy0 AeATeNbHOCTb MHANBUAYAIbHO U
B rpynne,

MP3 - onpefenatb UenuM [eATeNbHOCTW, 3afaBatb
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3HEprnM, 3aKkoH MPAMOSIMHENHOrO pacnpoCcTpaHeHus
CBETa, 3aKOH OTPaXeHMs CBEeTa, 3aKOH NpesioM/IeHUs
CBeTa; 3aKOH COXpaHeHWs 3Hepruu, 3aKoH COXpaHeHus
MMNYNbCa, 3aKOH COXPaHEHWA 3MEKTPUYECKOro 3apaga,
3aKOH COXpaHeHus MaccoBOro 4ucna, nocTtynatel bopa,
3aKOH  pajMoakTUBHOIoO pacnajga); yBepeHHoe
MCMO/Mb30BaHME 3aKOHOB W 3aKOHOMEPHOCTE npwu
aHa/M3e (U3NYECKMNX ABNEHMIA 1 MPOLLECCOB

MPyl chOpMUPOBAHHOCTL MOHMMaHUSA PoNn
(M3MKN B IKOHOMMUYECKOW,  TEXHONIOTMYECKOM,
COUManbHOM W 3TUYECKOM cepax  [esaTeslbHOCTU
YenioBeKa; pPonM U MecTa (M3NKM B COBPEMEHHOM
Hay4yHO KapTMHe Mupa;, pPoOAM  acTPOHOMUM B
MPaKTUYECKON [esTeNIbHOCTW YeNoBeKa W fasibHeiem
Hay4HO-TeXHNYECKOM Pa3BUTUN

MP62 ChopMUPOBAHHOCTb YMEHUN
pacrno3HaBaTb (u3nyeckme sBneHNs (Npoueccbl) W
OOBACHATL MX Ha OCHOBE W3YYEHHbIX 3aKOHOB:
PaBHOMEPHOE W PaBHOYCKOPEHHOE MNPAMONHENHOE
[BVKEHME, CBOOGOAHOE MNajeHWe Ten, [ABMXKEHMe Mo

OKPY>XHOCTW,  MHepuus, B3aMMOfeicTeme  Ten,
KonebartesibHOe  [BWDKEHWE,  pPe30HaHC, BOJIHOBOE
[BWKeHVe,  auddysms,  OPOYHOBCKOE  [ABWKEHWUE,
CTPOEHME >KMAKOCTEW W TBEPAbIX Ten, W3MeHeHue

obbemMa Ten Npu HarpeBaHUu (OXNaKAEHWUN), TEMNOBOE
paBHOBeCMe, WCMapeHue, KOHAeHcaums, Mnas/eHue,



napameTpbl N KpUTepUmM UX SOCTUKEHUS,
MP5 - BHOCWUTb KOPPEKTMBbI B [€ATE/bHOCTb,
OUeHMBaTb  COOTBETCTBME  pe3ynbTaToB  LIeNsM,
OLeHVBaTb PUCKMN MOCNeACTBUI LeATeNIbHOCTH,

MP6 - pa3BuMBaTb KpeaTMBHOE MbILUEHME NPU
PeLLEHNM YKU3HEHHbIX MPo6/ieM,

MP12 - BbISBNATb NPUYMHHO-CNELCTBEHHbIE CBA3N U
aKTyanm3upoBaTb 3afadvy, BblABUratb runoTesy ee
PeLLeHns, HaxoauTb aprymMeHTbl AN19 [0Ka3aTenbCTBa
CBOMX YTBEPXKAEHWIA, 33aBaTb NapaMeTpbl 1 KpUTepum
peLLeHus,

MP28 - BnafieTb pa3MyHbIMK crnocobamu 06LLEeHNs 1
B3aUMO/ENCTBMSA,

MP30 - pa3BepHYTO M IOTMYHO M3Naratb CBOK TOUKY
3peHus C UCNONb30BaHNEM A3bIKOBbIX CPEACTB,

MP31 - noHumaTb M WCMOMb30BaTb MNPenMyLLecTsa
KOMaHZAHON 1 UHANBUAYa/IbHOW paboThl,

MP33 - npvHUMaTb LeNn COBMECTHOW [eATeNlbHOCTH,
OpraHv3oBbIBaTb N KOOPAMHWPOBATb [ENCTBMA NO ee
LOCTVXXEHMIO: COCTaBNATb nnaH [EeNCTBUNA,
pacnpefenstb poinm C Y4YeTOM MHEHWIA Y4YaCTHWKOB
06CcyXXaaThb pe3ynbTaTbl COBMECTHON paboThl,

MP36 - KOOpAMHMPOBaTb W BbIMOMHATL PaboTy B
YCNoBUAX peasibHoro, BUPTY&/IbHOTO n
KOMOGWHMPOBAHHOIO B3aMMOLENCTBMS,

MP55 - npuHUMaTb MOTWMBbI W apryMeHTbl [pYrux
NOAEN Npyn aHanm3e pesynbTaToB AesTe/IbHOCTH,
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KpUCTa/IIN3aums, KUMeHWe, BNAXKHOCTb BO34yXa, CBA3b
CpefHein KMHETUYECKOW 3Heprum TensoBoro ABVKEHUS
MO/IeKyNl C abCONOTHOM TemnepaTypoi, NOBbIWEHNE
[aBNeHNA rasa npu ero HarpeBaHUM B 3aKpbITOM COCyze,
CBA3b  MeXJy napaMeTpamu COCTOSIHAS rasa B
n3onpoLeccax; aMekTpuauus Ten, B3aMMOLENCTBUE
3apsfoB,  HarpeBaHWe — MPOBOAHMKA  C  TOKOM,
B3aMOAENCTBME MarHuTOoB, 3/1IEKTPOMarHUTHas
WHOYKUMA, JelACTBUE MarHUTHOIO NOA Ha NPOBOAHWK C
TOKOM W [BWKYLUMIACA 3apsfd, 3/EeKTPOMarHUTHble
KonebaHus 7 BOJTHbI, NPAMOSINHeHOe
pacnpocTpaHeHWe CBeTa, OTpPaXKeHWe, MNpPesoM/eHme,
MHTepgepeHUms, Audpakums U nonspusaumsa CBeTa,

aucnepcus cBeTa;  (DOTO3MEKTPUYECKUIA  addheKT,
CBETOBOE flaBfieHMe, BO3HWMKHOBEHME JIMHEAYaTOro
CMekTpa  artomMa  BOLOPOAa,  eCTeCTBEHHas 7

NCKYCCTBEHHas PafM0aKTUBHOCTb;

P64 BnageHne 3aKOHOMEPHOCTAMM, 3aKOHaAMW U
TeopuAMK (3aKOH BceMupHoro TtaroteHus, |, 11 un 1l
3aKOHbl HbIOTOHA, 3aKOH COXPaHEHUs MeXaHWYeCcKoi
3Heprun, 3aKOH COXpaHeHWa WMMynbca, MPUHLKN
cynepnosvuuun  cua,  NPUHLMN  pPaBHOMPaBHOCTU
NHepUMaIbHbIX ~ CUCTEM  OTCYeTa,  MOJEKYNSAPHO-
KWHETUYECKYI0 TEOpUI0 CTPOEHWs BeLLecTBa, rasoBble
3aKOHbl, MNEPBbIA 3aKOH TEPMOAMHAMUKK;  3aKOH
COXpaHeHWsa 3MeKTpMYecKoro 3apsaga, 3akoH KynoHa,
3akoH Oma A/19 yyacTka Lenu, 3akoH Oma A1 MnosiHOM



MP56 - npu3HaBaTb CBOE MpaBO W MNPaBO APYrMX 3/EKTPMYECKON Lenun, 3akoH [hkoyna - JleHua, 3akoH

NoAei Ha OLIMBKMK,

MP57 - pa3BmBaTb CMOCOOHOCTb MOHWMATL MUP C

MO3ULMK APYToro YenoBeKa
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3NIeKTPOMArHUTHOM  MHAYKUMK, 38KOH  COXpaHeHus
9HEPruM, 3aKOH NPAMOSIMHENHOrO pacrnpocTpaHeHus
CBeTa, 3aKOH OTPaXEHWS CBETa, 3aKOH MpPesioM/IeHNS
CBETa; 3aKOH COXPaHEHWs 3Hepruu, 3aKOH COXPaHeHUS
MMMNY/bCa, 3aKOH COXPaHeHUs 3/1eKTPUYECKOro 3apsja,
3aKOH COXpaHeHWs MaccoBOro yucna, noctynarbl bopa,
3aKOH PafM0aKTUBHOIO pacrnaga);  yBepeHHoe
MCMOMb30BaHWe 3aKOHOB W 3aKOHOMEPHOCTEA npu
aHanM3e PU3NYECKNX ABNIEHWIA 1 NPOLLECCOB;

P66  BnageHWe  OCHOBHbIMW  MeTOZamMu
HayyHOro Mo3HaHWsA, WCMO/b3yeMbIMA B (DU3NKE:
MpoOBOAWUTL  MPAMbIE U KOCBEHHblE  WU3MepeHus
(PM3NYECKMX BENNYMH, BblOUpas ONTUMasIbHbIN CrMoco6
M3MEPEHUA W WCMONb3YS W3BECTHbIE METOAbl OLEHKM
MOrpeLIHOCTel M3MEPEHUI, MPOBOAUTL WCCNeLoBaHue
3aBUCHMOCTEN (PU3NYECKMX BENMUYUH C UCMOMb30BaHWEM
NPAMbIX  WU3MEPEHWU,  OOBACHATbL  MOJTyYeHHble
pesynbTathl, UCMO/Mb3Ys (PU3NYECKME TEOPUN, 3aKOHbI U
MOHATWSA, W [enaTb BbIBOAbI;, CO6MOAATL nNpasBuna
6e3onacHoro Tpyga npy npoBefeHnV WUCCnefoBaHui B
pamKax  y4yebHOro  3KcrepMmMeHTa M Yy4yebHo-
nccnefoBaTeNlbCKON AeATeNlbHOCTU C UCMO/b30BaHNEM
LM(POBbIX N3MePUTESbHBIX YCTPOMCTB n
nabopatopHoro 06o0pyfoBaHus;  CHOPMUPOBAHHOCTb
NpeacTaBfeHNn 0 MeTofax MOMYyYeHUs  Hay4HbIX
aCTPOHOMMYECKUX 3HAHWUN;
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MP610 oBnageHMe yMmeHWsMM paboTaTb B
rpynne C BbIMO/IHEHWEM  Pa3/IMYHbLIX  COLUMAbHBIX
posieid, NnaHMpoBaTb PaboTy rpynmbl, paynuoHaIbLHO
pacnpefensdts  OeATeNbHOCTb B HECTaHAAPTHbIX
CUTyaumax, afekBaTHO OLEHMBATb BKNAL KaXKAoro u3
YYaCTHMKOB Tpynnbl B peLUeHWe paccMaTpyBaemoi
npo6embl;

MPy9 Cc(OpMMPOBAHHOCTb YMEHUS  peLlaTb
pacyeTHble 3afa4m C ABHO 3alaHHON W HEABHO 3afaHHOW
(hM3MYeCcKor MOfeNbio: Ha OCHOBaHWM aHan3a ycnoBus
BblOVMpaTb  (hM3NYeCKMe  MOAENW, oTBevaroLLme
TpeboBaHMAM 3afayun, MPUMEHATb (POPMY/Ibl, 3aKOHbI,
3aKOHOMEPHOCTW U NOCTYNaTbl (PU3NYECKUX Teopuid Npu
MCNOMb30BAHNUN MaTEMaTUYECKUX METOLOB peLleHuns
3aflay, NPOBOAWUTL pacyeTbl HA OCHOBAHUN MMEIOLLMXCA
[laHHbIX, aHa/IM3MPOBaTb Pe3ybTaTbl U KOPPEKTUPOBaThb
MeTOAbl peLleHns C yYeTOM MOJyYEeHHbIX Pe3y/bTaTos;
peLlartb KayeCTBeHHbIe 3agaun, TpebytoLume
MPYMEHEHNS 3HAHWI M3 Pa3HbIX PasfefioB LUKO/bHOIO
Kypca (DM3nKW, a TaKKe UHTerpaunm 3HaHuin U3 gpyrmux
npeamMeToB eCTeCTBEHHOHaYyYHOro LMKNA: BbICTPamBaThb
NOTUYECKYHO LeMNoYKy pacCyXeHWid C Onopoi Ha
M3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU WU (PU3NYECKue
ABNEHUS;

MPyl2 oBnageHWe OpraHU3aunoOHHbIMK 1
MOo3HaBaTe/lbHbIMA  YMEHUAMU  CaMOCTOSATE/IbHOro
NPUOGPETEHNS HOBbLIX 3HAHWIA B NPOLECCe BbIMOHEHUS



OK 05. OcyLecTBnATb YCTHYHO U
MUCbMEHHYHO KOMMYHUKALMIO Ha
rocyapCTBEHHOM fA3blKe
Poccuiickori deaepaunm ¢
Y4YETOM 0CO6EHHOCTE
COLMANIbHOrO M KY/IbTYPHOr0
KOHTEKCTa

JIP8 - c(hopMMpPOBaHHOCTL POCCUIACKON TpaXkaaHCKOM
MOEHTUYHOCTKN, NATPMOTU3MA, YBAXKEHUS K CBOEMY
HapoAdy, 4yBCTBa OTBETCTBEHHOCTW nepes PoamHOM,
ropocTn 3a CBOW Kpaid, CBOW PoAuMHY, CBOW fA3blK U

Ky/nbTypy, rnpotusoe 7 HacToslLLee
MHOrOHauUMoHa/IbHOro Hapoa Poccuu,

npP33 - COBEpPLLEHCTBOBaHNE  S13bIKOBOW n
ymTaTeNbCKoM KYNbTypbl Kak cpefcTBa

B3aMMOZECTBUSA MeXAY NOAbMI 1 NO3HAHWSA MUPa,
MP28 - BnageTb pasInyHbIMK crocobamm 06LLEHNS W
B3aUMO/ENCTBMS,

MP30 - pa3BepHYTO U NOTMYHO M3naratb CBOK TOYKY
3PEeHNsA C UCMO/b30BaHNEM A3bIKOBbIX CPEACTB
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MPOEKTHbIX W  y4YeBHO-UCCNefoBaTe/IbCKUX — paboT,
yMeHuAMM paboTaTb B Fpynne C  BbINOJHEHUEM
pasfIMyHbIX COUManbHbIX PONei, MnaHMpoBaTb paboTy
rpynnbl, pauuoHanbHO pacnpegensTb AesTeNbHOCTb B
HeCTaHAAPTHbIX CUTyauusix, afekBaTHO OLeHMBaTb

BKMNaL KaX4oro M3 YYaCTHWKOB rpynnbl B peLleHue
paccmaTtpuaemoin Npobnemsi;

MP63 BNnageHue OCHOBOMoONarakLWnmMm
(h13nyecKuMm MOHATUAMM 7 Be/IMYNHaMU,
XapaKTepu3yrLLMm (hm3myeckne npouecchl
(cBA3aHHBIMK c MeXaHUYeCKNM LBVKEHNEM,

B3aVIMOAENCTBMEM Tes, MeXaHWYeCKUMU KonebaHusMu
W BONHaMKW;  aTOMHO-MONEKYNSAPHbIM  CTPOEHMEM
BeLLecTBa, TEM/I0BbIMWA MPOLIECCaMU; 3NIEKTPUYECKUM U
MarHUTHbIM nonamu, 3N1IEKTPUYECKUM  TOKOM,
3NIEKTPOMArHUTHbIMA ~ KONebaHnaMM 1M BOJIHAMU;
OMTUYECKMUN  ABNEHUSAMWN; KBAHTOBLIMU  ABNEHUAMU,
CTPOEHMEM aToma n aTOMHOro aapa,
PaAMOaKTUBHOCTbLIO); BfIafiEHNE OCHOBOMONArakLLMm
aCTPOHOMWYECKMUMM  MOHATUAMK, ' NO3BONAIOLLUMM
XapaKTepu3oBaTb  MPOLECChbl,  NPOMCXOAALLME  Ha
3Be3ax, B 3Be3[HbIX CUCTEMAX, B MeXranakTU4ecKou
cpefe; OBMXKEHME HebeCHbIX Ten, 3BOMIOLUUIO 3Be3f Y
BceneHHoi;

MP67 C(HOPMUPOBAHHOCTL YMEHUSI  peLuaTtb
pacyeTHble 3aZa4yM C SABHO 3afjaHHON (h3UYECKON
MOLenbio,  UCMONb3ys  (U3NYECKMe  3aKOHbl U



MPUHUMNbI, HA OCHOBE aHaln3a YCMoBuS 3adayn
BbIOMPaTb PU3NYECKYIO MOAESb, BbIAENATh PU3NYECKMNe
BENMYMHBI U (hOPMY/bl, HEOOXOANMbIE A/ €8 PeLLeHNS,
NPOBOAWUTL  pacyeTbl M OLEHMBATb  PeasibHOCTb
MONMYYEHHOr0  3HaYeHWUs  (PU3MYECKON  BEINYMHBI,
pelaTb KayecTBeHHbIe 3afayn, BbICTPaMBas NOrnMYecku
HENpPOTMBOPEUMBYIO LIEMOYKY PaCCY>XAEeHWn C Onopoi
Ha M3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTU U (n3nYecKue
ABNeHS;

MP610 oBnageHVe ymeHuamMU paboTaTb B
rpynne C BbIMNOMHEHNEM  PA3/IMYHBLIX  COLMANIBbHBIX
ponei, nnaHnpoBaTb paboTy rpynnbl, pauvoOHaIbHO
pacnpegensatb  OeATENbHOCTb B HecTaH4apTHbIX
CUTyaumsax, afeKBaTHO OLeHMBATb BK/ag KaX[oro wu3
YUYaCTHMKOB TpYMnbl B peLIeHNe paccMaTpriBaeMo
npo6embl;

MPy4 cthopmMMpOBaHHOCTb YMEHUS O0OBACHATb
OCOGEHHOCTN  MPOTEKAHWS  (PU3NYECKUX  ABNEHUIA:
MexXaHWYecKoe [BWKEHWe, TenioBoe ABWXKEHME YacTul,
BellecTBa, Ten/joBOe  paBHOBecMe,  OPOYHOBCKOE
OBWKeHVE,  Audys3ua,  UCnapeHue,  KUMeHue U
KOHAeHcaums, nnaefeHve 1 KpucTainunsauus,
Hanpas/IeHHOCTb Ternonepesayn, 3nekTpusaumm Ten,
9KBUMNOTEHLMNABHOCTM  MOBEPXHOCTU  3apPSAXKEHHOro
NPOBOAHVKa, 3/1eKTPOMArHUTHOM NHAYKLMN,
CaMOUHAYKLMN, 3aB1CUMOCTH COMPOTUBIEHNA
NnoslynpoBoAHMKOB "p-" 1 "n-TMNOB" OT TemnepaTypsl,



OK 07. CopeiicTBOBaTb
COXPaHEHWIO OKpYXKatoLLel
cpefbl, pecypcocbepexeHuto,
NPUMEHATbL 3HAHUA 06 U3MEHEHNN
KnnmMata, NpUHLMNbI
GepeXxxnMBoro NPoun3BOACTBa,
3(ptheKTMBHO AeiiCTBOBaTb B
Ype3BblYaHbIX CUTYaLUAX

JIP8 - chopmMMpOBaHHOCTb POCCUCKONW FpaXkAaHCKOM
WAEHTUYHOCTK, MaTPUOTU3MA, YBaXKEHUA K CBOEMY
Hapody, YyBCTBa OTBETCTBEHHOCTW nepes PoanHo,
ropaocT 3a CBOW Kpaid, CBOKO POAMHY, CBOW S3blK U
KynbTYypy, npotusioe n HacTosLLee
MHOTOHaLMOHaIbHOr0 Hapoga Poccun,

JIP16 - 3cTeTU4yeckoe OTHOLLUEHME K MUPY, BKIOYas

3CTeTUKY  OblTa,  HAy4YyHOro U TEXHUYECKOro
TBOpPYECTBa, CMopTa, TpyAa W  0OLLEeCTBEHHbIX
OTHOLLIEHWH,

JIP30 - ymeHMe nporHo3vpoBaTb HebNaronpuUATHbIE
9KOMOrMYeckne  MOCNeACcTBMSA  NPeAnpPUHUMAaEMbIX

[eNCcTBUIA, NpefoTBpaLlath KX,

MP3 - onpefenatb Uenu [eATenbHOCTY,
napameTpbl Y KpUTEPUM UX JOCTUXKEHNS,
MP6 - pasBuBaTb KpeaTVBHOE MbILWIEHNE NpPU
PeLLeHN XXU3HEHHbIX Npobem,

MPW - aHanu3npoBaTb NOMyYeHHblE B XO4e pPeLLeHuns
3afaun  pesynbTaThl, KPUTUYECKM OLEeHMBaTb WX
[0CTOBEPHOCTb, MPOrHO3MPOBaTh M3MEHEHWNE B HOBbIX
YCNOBUSX,

MP17 - ymeTb NepeHOCUTb 3HaHUA B NO3HABAaTE/IbHYHO

3a/aBaThb
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pe30HaHCa,  WHTepdepeHuMM  BOSH,  AMgpakumu,
AmMcrepcuun,  MOSIHOTO  BHYTPEHHEro  OTPaXkeHus,
(hoTO3(h(heKT, (PM3MYECKME MNPUHLMMNBI CrEKTPaIbHOro
aHanmsa u paboTbl nasepa, "anba-" 1 "6eta-" pacnagbl
A0ep, raMma-un3snyyeHue saep;

MP61 ctopmMMpOBaHHOCTb MNPEACTaBNEHUIA O
poM U MecTe (JM3MKU 1 acCTPOHOMMM B COBPEMEHHON
Hay4HOV KapTMHe MUpa, O CUCTEMOOOpa3yHoLLer ponn
(M3NKM B Pa3BUTUWN eCTECTBEHHbLIX HayK, TEXHUKN W
COBPEMEHHbIX TEXHOMOrMW, O BKNaLe POCCUINCKMX W
3apyOeXHbIX YYeHbIX-(PU3NKOB B pa3BUTUE HayKMW;
MOHMMaHMe (DU3NYECKON CYLIHOCTU  HabMoAaeMblIX
ABMEHWA  MWKpPOMUpa, MakpoMupa W  Meramupa;
MOHMMaHWe POAM  acTPOHOMMM B NPAKTUYECKOWA
[eATeNIbHOCTM  YefioBeka W JalbHelleM  Hay4yHo-
TEXHNYECKOM pasBuTUN, ponu (hU3nKn B
(hopMmpoBaHUM  Kpyrosopa U (PYHKLMOHa/IbHOM
rPaMOTHOCTU YenoBeKa A1 PeLUeHns MNpPaKTUYecKnx
3ajau;

P64 BnaseHne 3aKOHOMEPHOCTAMM, 3aKOHaMU 1
TeopuaMM (3aKOH BceMupHOro TaroteHus, 1, 11 wn 1l
3aKOHbl HbIOTOHA, 3aKOH COXpPaHeHUsi MexaHWU4eCKOoWn
SHeprMKn, 3aKOH COXPaHeHUs WUMMybCa, MNPUHLMN
cyneprnosvumMm  cua,  MNPUHUMN  PaBHOMPaBHOCTU
NHEPUMA/IbHLIX ~ CUCTEM  OTCYeTa;  MOJIEKY/IAPHO-
KWHETUYECKYIO TEOPUIO CTPOEHMS BeLLeCcTBa, rasoBble
3aKOHbl, MepBbIi  3aKOH TepMOAUHAMMUKKM;  3aKOH



1 NPaKTUYECKYHO 06/1aCTUN XKN3HeLeATeNbHOCTH,

MP18 - yMeTb WHTerpuposaTb 3HAHUA M3 PasHbIX
npeAMeTHbIX 06nacTei,

MP38 - CaMOCTOATE/IbHO OCYLLeCTBNATb
Mo3HaBaTe/IbHYH0 [eATeNIbHOCTb, BbISB/ATL NPO6/IEMD,
CTaBUTb W (opMynMpoBaTb COOCTBEHHblE 3afayuv B
obpa3oBaTe/IbHOM  [eATE/IbBHOCTU N XKU3HEHHBIX
cUTyaumax
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COXpaHeHWs 3MeKTPUYeCKOoro 3apsga, 3akoH KynoHa,
3akoH Oma gns ydacTka uenu, 3akoH Oma Ans nosHoi
3NEeKTPUYECKOM Lenn, 3akoH [pkoyns - JleHua, 3aKoH
3NIEKTPOMarHUTHON  MHAYKUMW, 3aKOH  COXpaHeHus
3HEprnn, 3aKoH MNPAMOMHENHOr0 pPacnpocTpaHeHUs
CBeTa, 3aKOH OTPaXeHWUA CBeTa, 3aKOH MpesioMIEHUS
CBETa; 3aKOH COXpPaHeHWs 3Heprun, 3aKOH COXpaHEeHUs
MMMy/bCa, 3aKOH COXPaHeHUs 3/1IEKTPUYECKOro 3apsja,
3aKOH COXpaHeHWs MaccoBOro 4mcna, noctynarbl bopa,
3aKOH PagnoaKTUBHOIO pacnaga); yBEpeHHoe
MCNONb30BaHME 3aKOHOB U 3aKOHOMEPHOCTEN  Mpw
aHa/M3e (PM3NYECKNX SBIEHNIA N MPOLIECCOB;

MP65 ymeHMe yuynTbiBaTb rPaHuULbl NPUMEHEeHNS
M3YYeHHbIX  (IU3NYECKMX MOfeneild:  marepuaibHas
TOYKa, WMHepuMasbHas CcuUcTeMa OTcyeTa, WAeaNIbHbIN
ras; MOLE/N CTPOEeHWs ras3oB, >XWUAKOCTEW W TBePAbIX
TeN, TOYEYHbIN 3NEKTPUYECKUIA 3apsag, ALepHas MoAenb
aToma, HYK/NOHHas MoOJenb artoMHOro fgpa npu
peLeHnn (Pr3NYeCKnX 3agay;

MP68 cthopMUPOBAHHOCTL YMEHMSA MPUMEHATb
MONyYeHHble  3HaHMS  ANA  OObACHEHMS  YC/OBWi
NpoTeKaHWsi (PU3NYECKMX SIBMEHWIA B npupoge n Ans
NPUHATUA NPaKTUYECKMX PELUEHUn B MNOBCEAHEBHOM
XU3HM  ans obecneyeHus  6e30MacHOCTM  npw
obpalleHnn ¢ 6bITOBbIMK NMpPUbGOpaMn U TEXHUYECKUMU
YCTPOWCTBaMM, COXPaHeHUs 340pPOBbS W COGMHOAEHMS
HOPM  3KOMOrMYECKOro MOBEAEHUS B  OKpYyXKatoLlel



MK 1.1. AHanm3mpoBsaTtb
TpeboBaHWsA TEXHUYECKOIO
3a/laHVs Ha NPOEKTUPOBaHMe
LM(POBbLIX CUCTEM

JIP23 - TOTOBHOCTb K TpPyZY, OCO3HaHWe LEeHHOCTU
MacTepcTBa, TpyLo/nobue,

NIP24 - TOTOBHOCTb K aKTUBHOW [AeSTENbHOCTU
TEXHONOMMYECKO W COLMaTbHON  HanpaBneHHOCTH,
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cpefe; NOHWMaHWe  HeobOXOAUMOCTU  NMPUMEHEHUS
LOCTUKEHNI (hU3nNKn 7 TEXHOMOrniA ans
paLnoHaIbHOro NPYPOAOMO0/b30BaHuS;

MPy2 chopMMPOBaHHOCTb CUCTEMbI 3HaHWI O
(hM3MYeCKMX 3aKOHOMEPHOCTSAX, 3aKOHax, Teopusx,
[e/CTBYIOLLMX Ha YPOBHAX MUKPOMMUPA, Makpomupa u
Meramupa, npeacTaBfeHNA O BCeobLiemM XapakTepe
(hM3NYECKMX 3aKOHOB; MNPeLCTaBleHNA O CTPYKType
MOCTPOEHMs  (IM3MYECKON Teopuu, 4YTO  MNO3BOAUT
0CO3HaTb  Ponb  (DyHAAMEHTaNlbHbIX  3aKOHOB U
MPUHUWNOB B  COBPEMEHHbLIX MNPEACTaBEHNAX O
npupoge, MOHATb TpaHuLbl MPUMEHUMOCTU TEOPWUH,
BO3MOXHOCTU WX  NPUMEHEHMA 419 OnucaHus
eCTeCTBEHHOHAYUHbIX AB/IEHWNIA U NPOLLECCOB;

MPyrO chopmMrpOBaHHOCTb YMEHWiA
aHa/M3MpoBaTb N OLEeHMBATb MOCNEACTBUA ObITOBOW ©
MPON3BOACTBEHHOMW AEATENbHOCTU YE/IOBEKA, CBA3AHHOWA
C (hunsnyeckumu npotieccamu, C no3nuum
9KONOrnyeckom  6e3onacHoOCTW;  MpefcTaBlieHMin o
pauMoHaNbHOM  MPUPOAOMNO/L30BAHUN, @  TakXxe
Pa3yMHOM  WUCMOMb30BaHUWN  JOCTVDKEHUA HayKum W
TEXHONOr U AN JanbHewnLwero pas3BuTuA
4esI0BEYeCKOro 00LLecCTBa;

MP63 BnageHune OCHOBOMoONarakLWnuMm
(hnsnyecKkummn MOHATMAMU 7 BE/IMYMHAMN,
XapaKTepu3yoLmMm (hnsnueckne npoveccol
(cBsi3aHHbIMY C MexXaHNYeCKnUMm [BWKEHNEM,



CMOCOBGHOCTb  MHWULMUPOBATb,  M/IaHMPOBaTb U
CaMOCTOATE/NIbHO BbIMNO/HATL TaKylo AeATeNIbHOCTb,
JIP25 - uWHTepeC K  pas3/iMyHbIM  Cclepam
NPOQEeCCMOHaNbHON AeATeNbHOCTH, YMEHME COBEPLUATb
OCO3HaHHbIN  BbIGOP  Oyfylle  npodeccun 1
peann30BbIBaTb COOCTBEHHbIE XM3HEHHbIE MN/IaHbI,
JIP34 - 0co3HaHMe LeHHOCTW Hay4HOW AesTeNbHOCTH,
rOTOBHOCTb OCYLLIeCTBNATH MPOEKTHYO n
NCCNefoBaTeNbCKy0 AeaTeNlbHOCTb UHAMBUAYAIbHO Y
B rpynne,

MP3 - onpegenatb Uenu [eATeNnbHOCTW, 3adaBaTb
napameTpbl U KpUTEPUUN UX OOCTUNKEHUS,

MP8 - CMocobHOCTb " FOTOBHOCTb K
CamMOCTOATE/IbHOMY  MOUCKY  METOLOB  peLleHus
NPaKTUYeCKUX  3aday, MNPUMEHEHUIO  Pa3/INYHbIX
MEeTO/0B MO3HaHus,

MP16 - OCyLeCTBNATb LeneHanpaBneHHbIA NOUCK
nepeHoca CpeAcTB W CMOCOGOB  fAeWCTBUA B
NpodecCoHa/IbHYIO cpeay,

MP36 - KOOpAMHMPOBaTb W BLIMONHATL PaboTy B
YCNOBUAX peasibHoro, BUPTYa/IbHOIO 7
KOMOWHMPOBAHHOI 0 B3aUMOLENCTBNS,

MP37 - ocyLWecTBnATb MO3UTUBHOE CTpaTeruyeckoe
noBefieHVe B Pa3/INYHbIX CUTyauusax, MNPOABAATb
TBOPYECTBO U BOOOPaXKeHWe, ObITb MHALMATUBHBIM,
MP39 - camoCTOATENIbHO COCTaBMATL N/aH peLLeHns
npobnembl C  YYeTOM  MMEIOLIMXCA  Pecypcos,

26

B3aMMOAENCTBMEM TeN, MeXaHUYeCKMMMU KOnebaHmsMu
W BONHaMW;  aTOMHO-MOMEKYNAPHbIM ~ CTPOEHUEM
BELLECTBA, TEMNMI0BbIMU MPOLECCaMU; 3NEKTPUYECKUM W
MarHUTHbIM nonsiMu, 3NEKTPUYECKUM TOKOM,
3NEKTPOMarHUTHbIMKA  KOnebaHusamMu U BOJIHaMM,
ONTMYECKUMWN  ABNEHUSAMW, KBAHTOBbIMW SIBNEHUAMM,
CTPOEHVEM aToma " aTOMHOr0 aapa,
PaAMoaKTMBHOCTLIO); BMaZeHMe OCHOBOMOMArakLMm
aCTPOHOMWMYECKMMMN  MOHATMSAMK,  MO3BONAIOLW MMM
XapaKTepu3oBaTb  MPOLECCbl,  NpoMcxogsawme  Ha
3Be3/ax, B 3BE3[HbIX CUCTEMAX, B MEXranakKTU4YecKomn
cpefe; ABWXeHME HebecHbIX Ten, 3BOMKOLMIO 3Be3fd U
BceneHHoir;

P66  BnageHWe  OCHOBHbIMW  METOAAMM
Hay4yHOro MO3HaHWA, WCMNO/Mb3yeMbIMM B (DU3NMKe:
NMPoOBOAWUTL  MpPAMbIE W KOCBEHHble  U3MepeHus

(hM3NYECKUX BEMIMYMH, BbIGMPas ONTUMabHbIA CNoco6
N3MEPEHUS N UCMOJIb3YS U3BECTHbIE METOAbl OLEHKM
MOrPeLUHOCTel M3MepPEeHWA, NPOBOAWUTL WCCNeA0BaHNe
3aBUCMMOCTEN (PU3NYECKNX BEIMUYMH C UCMOMb30BaHNEM
NPAMbIX  WM3MEPEHW,  O0OBLACHATb  MONYYEHHble
pesy/bTaTbl, UCNOMb3YS (PU3NYECKME TEOPUM, 3aKOHbI U
MOHATMS, W [fenaTb BbIBOAbI, CO6GMOAATL Npasuna
6e30macHOro Tpyaa Mpv MNpoBeAeHWM WCCNeaoBaHWl B
pamKax  y4yebHOro  3KcnepumeHta U y4yebHO-
nccnefoBaTeIbCKON [eATENIbHOCTU C UCMONb30BaHNEM
LMPOBbLIX N3MEPUTENbHBIX YCTPOWCTB 7



MK 1.2. Pa3pabaTbiBaTb CXEMbI
3NEKTPOHHbIX  YCTPOWNCTB  Ha
OCHOBE  MHTErpa/lbHbIX  CXEM

Pa3HOn CTeMeHW WHTerpauun B
COOTBETCTBMM C  TEXHWUYECKUM
3a7aHNEM

COOCTBEHHbIX BO3MOXHOCTEN 1 I'Ipe,Cl,l'IOHTEHI/IVI

JIP23 - roToBHOCTb K TpyAy, OCO3HaHWe LEeHHOCTU
MacTepcTBa, TpyAoobue,
NIP24 - roTOBHOCTb K aKTMBHOW [esATeNbHOCTM

TEXHO/IOTMYECKON WM COUMaNbHON  HanpaB/IEHHOCTH,
CNOCOGHOCTb  WHMUMWMPOBATb,  MMaHMpoBaTb U
CaMOCTOATE/bHO BbIMO/HATL TaKyto AeATeNlbHOCTb,
JIP26 - roToBHOCTb M CMOCOBGHOCTb K 06pa3oBaHuio U
CaM0o06pa30BaHNI0 Ha MPOTSHKEHNMN BCEW XKN3HW,

MP1 -  camoCTosTeNnbHO  (hopMmynuMpoBaTb WU
aKTya/msuposaTb  Mpobnemy, paccMmaTpusatb — ee
BCECTOPOHHE,

MP2 - ycTaHaB/MBaTb CYLUECTBEHHbIA MPU3HAK WU
OCHOBaHUA [N CPaBHeHus, Kiaccuukaumm u
0606LLeHMs,

MP4 - BbISIBNATL 3aKOHOMEPHOCTU U NPOTUBOPEYUNS B
paccMaTpMBaeMbIX ABMIEHUSAX,

MP5 - BHOCUTb KOPPeKTMBblI B [eATeNIbHOCTb,
OLUeHMBaTb  COOTBETCTBME  pesy/bTaToB  LeNsMm,
OLeHNBATb PUCKW NOCNEACTBUIA [eATENbHOCTMH,

MP8 - CrMoco6HOCTb MW TOTOBHOCTb K
CamMOCTOSITENIlbHOMY ~ MOWCKY  METOLOB  peLUeHus
NMpaKTUYecKNX  3afa4y, NPUMMEHEHUIO  Pas/IYHbIX
MeTO/0B NO3HaHW4,

MP10 - opmunpoBaHMe Hay4HOro Tuna MbILUIEHNS,
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nabopatopHoro 060pyAoBaHus;;  CPOPMUPOBAHHOCTb
NpeacTaB/eHNiA 0  MeToAax MOMyYeHWUs  HayUHbIX
aCTPOHOMUYECKMX 3HAHWIA,

MP63 BnageHue OocHoBoOrMonararLwmmm
(h13nMYecKMmMn NMOHATUAMU 7 Be/INYMHaAMN,
XapakTepusyroLwmnmu (hnsnueckne npotiecchl
(cBSI3aHHbIMM c MeXaHNYeCcK1UMm ABUXEHWeM,

B3aVMMOLENCTBMEM TeN, MeXaHUYeCKMMU KonebaHUAMM
W BOMHaMW;  aTOMHO-MOMIEKYNAPHBLIM  CTPOEHUEM
BELLeCTBa, TEM/IOBLIMU MPOLECCaMu; 3NEKTPUYECKUM U
MarHUTHbIM nonsAMu, 3MEKTPUYECKMM TOKOM,
3N1EKTPOMarHUTHbIMA  KonebaHmsamy 1 BOMHaMMU;
ONTUYECKUMUN ABMIEHUAMWN; KBAHTOBLIMU ABMIEHUAMMU,
CTPOEHMEM aToma 7 aTOMHOro aapa,
PaAM0aKTMBHOCTbLIO); BnafleHNe OCHOBOMOJIaratoLMmMm
aCTPOHOMWYECKUMW  MOHATUAMU,  NO3BONAOLLNMMN
XapakTepn3oBaTb  NPOLECChbl,  MNpoOMCXoAdAlime  Ha
3Be34ax, B 3BE3[HbIX CUCTEMAaX, B MeXranakTuyecKoin
cpefe; ABWKeHMe HebecHbIX Tes, 3BOJOUUI0 3Be3q U
BceneHHoir;

P64 BnafieHNe 3aKOHOMEPHOCTAMMW, 3aKOHaMK U
Teopuamn (3akKoH BceMupHOro TaroteHus, I, 11 un Il
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHUsi MeXaHWYecKoi

3HEPrM, 3aKOH COXPAHEHMS WMMYNbCa, MPUHLIAM
Cyneprnosvuum  CWA,  MPUHLMM  PaBHOMPABHOCTU
VHepUMaNbHBIX ~ CUCTEM  OTCYETa;  MOJEKYNSPHO-

KWHETNYECKYHO TEOpPUKD CTPOEHUA BELLECTBA, la3oBble



B/lafleHne Hay4yHON TEepPMUHONOrMen,  KIHYeBbIMM
MOHATUAMW N METOLAMN,

MP12 - BbISBNATL NPUUYUHHO-CNEACTBEHHbIE CBA3N U
aKTyanMsnposatb 3afadvy, BblABuUratb runoTesy ee
PEeLUEHNs, HaxXOAMUTb aprymeHTbl ANA AOKas3aTe/bCTBa
CBOVX YTBEPXAEHWN, 3aaBaTb NapameTpbl U KpUTepum
peLleHns,

MP13 - aHann3nMpoBaTb MOJMyYeHHbIE B X0e peLleHus
3afayn  pes3ynbTatbl, KPUTUYECKM OLEHMBaTb  UX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHWE B HOBbIX
yCnoBusX,

MP15 - paspa6aTbiBaTb NfaH peLleHusi NpPo6aemMbl C
YYETOM aHaM3a WMEOWNXCA  MaTepuasibHbIX U
HemaTepuasibHbIX PECYPCOB,

MP19 - BbiABUraTb HOBble  UAew,
OpPUTMHa/IbHbIE NOAXOAbI U PELLEeHWS,
MP39 - camoCTOATENbHO COCTaBNATL MaH PeLleHuns
NpobfiemMbl C  YYeTOM  UMEILLMXCA  PEecypcos,
COOCTBEHHbIX BO3MOXHOCTEN 1 NpeLnoYTeHWiA

npeanaratb
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3aKOHbl, MNepBblii  3aKOH TEPMOAMHAMUKW;  3aKOH
COXpaHeHUs 3/IEKTPUYECKOro 3apsaa, 3akoH KysoHa,
3akoH OMa A/1f y4yacTka Lenu, 3akoH Oma ans nonHow
3NEeKTPUYECKON Lenun, 3akoH hxoyns - JleHua, 3aKoH
3NIeKTPOMAarHUTHON  MHAYKUMKW, 3aKOH  COXpaHeHus
9HEpruK, 3akoH NPSAMOMIMHEHOro pacnpocTpaHeHus
CBETa, 3aKOH OTpaXKeHMs CBeTa, 3aKOH MpPefioM/eHuns
CBETA; 3aKOH COXPAHEHWA 3HEPruK, 3aKOH COXPaHEeHWs
MMMYNbCa, 3aKOH COXPaHeHUs 3MeKTPUYECKOro 3apsaa,
3aKOH COXPaHEeHWs MaccoBOro yucna, noctynarbl bopa,
3aKOH  pajmMoaKTUBHOIO pacrnaga);  YBepeHHoe
MCMNOMb30BaHNE 3aKOHOB U 3aKOHOMEPHOCTEN  npw
aHam3e (PU3NYECKNX ABSIEHNIA 1 MPOLLECCOB;

MP66  BnageHMe  OCHOBHbIMKW  MeTOAammu
Hay4YHOro MO3HaHWA, WCMONb3YEMbIMU B (PU3MKE:
MPOBOAWTL  MPsAMblE W KOCBEHHblE  M3MEPEHWUS
(h13nYeCKNX BeNNYMH, BblOMpas ONTUMAasbHbIA Croco6
N3MEPEHUA N UCMOMb3YS W3BECTHbIE METOLbl OLEHKU
MOrpeLIHOCTEN WU3MEPEHWIA, MPOBOAUTL UCCNef0BaHue
3aBMCMMOCTEN (PM3NYECKMNX BENIMUUH C UCMO/b30BAHWEM
NpsAMbIX ~ M3MEPEHUA,  OOBACHATbL  MOJyYeHHble
pe3ynbTaTbl, UCMO/b3YS (PUNYECKME TEOPUN, 3aKOHbI U
MOHATWA, W [enaTb BbIBOAbBI; CO6MO4ATL Npasuna
GesonacHoro Tpyga npv npoBefeHWN WCCNefoBaHW B
paMkax  y4yeGHOro  3KCrmepMMeHTa M y4yebHO-
1cCcnefoBaTeNlbCKON [eATeNlbHOCTU C UCMO0Jb30BaHUEM
LMPOBbIX N3MEPUTESIbHbIX YCTPOWCTB 7
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nabopaTopHoro obopyznoBaHus;  C(HOPMUPOBAHHOCTb
NpefcTaBNeHNA O MeTofax MONyYeHUs  Hay4HbIX
aCTPOHOMMYECKUX 3HAHWIA;

MP67 copmMnpoBaHHOCTL YMEHUA  pellaTb
pacyeTHble 3afa4M C SABHO 33flaHHOM  (PU3NYECKOM
MOAENbI,  UCMONb3yA  (PU3NYECKMe  3aKOHbl U
MPUHLUWMBI; Ha OCHOBE aHaiM3a YCNOBUA  3ajauu
BbIOMPaTb (DM3NYECKYO MOJENb, BblAeNATb (hr3nyeckme
BE/IMYMHBI U POPMY/bl, HEOOXOAMMbIE 15 ee PeLIeHus,
NMPOBOAWUTL  pacyeTbl W  OUEHWBaTb  PeanbHOCTb
MOMlYYEHHOr0  3HAYeHUs  (PU3NYECKON  BEINYUHDI;
pellaTb KayeCTBEHHble 334ayn, BbICTpamBas NOrMYecKu
HENPOTMBOPEUMBYIO LIEMOYKY pacCy)X4eHWli ¢ onopoii
Ha M3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU 1 (PU3NYECKME
ABNEHNS;

MP68 CchopMUPOBAHHOCTL YMEHUA MNPUMEHSTb
MoNlyYyeHHble  3HaHWUA AN OOBACHEHUS  YCIOBWIA
NPOTEKaHWA (U3NYECKMX SBMEHWIA B npupoge W ANns
MPUHATMA MPaKTUYECKUX PELUEHUA B MNOBCELHEBHOW
XWU3HW  gna  obecnieyeHuns * 6GesomacHoCcTM  Mpw
obpalleHnn ¢ ObITOBbIMKU Npubopamu Y TEXHUYECKUMM
YCTPOWCTBaMM, COXpaHeHWUs 340pOBbA M COGMIOAEHUS
HOPM  3KOJIOTMYECKOro TMOBELEeHNS B  OKPY>XKaroLLeit
cpefe; MOHWMaHWe  HEo6XOAUMOCTU  MPUMEHEHWS
AOCTUMDKEHUA  (DU3NKM n TEXHONOr niA ans
paLMoHanbHOro NPMPOA0NOAbL30BaHNS;

MPy2 chopMUPOBAHHOCTb CUCTEMbI 3HAHUIA O
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(hM3nYeCKMX 3aKOHOMEPHOCTHAX, 3aKOHax, Teopusx,
[eVCTBYIOLLMX Ha YPOBHSX MWKpPOMMPa, Makpomupa K
mMerammpa, nNpPeAcTaBfeHUMA O BCeOOLIEM XapakTepe
(hbM3MYECKMX 3aKOHOB; MNPEACTaBMEHNA O CTPYKType
NOCTPOEHMSA  (DM3NYECKOM  TEeOopuW, UTO  MO3BOAUT
0CO3HaTb  ponb  (h)yHAAMEHTa/IbHbIX  3aKOHOB U
MPUHUMNOB B COBPEMEHHbIX MNPeACTaB/leHUAX O
Npupoge, MNOHATb rpaHuUbl MPUMEHMMOCTU Teopuia,
BO3MOXHOCTM  UX  MNPUMEHEHWA AN OnucaHuA
eCTEeCTBEHHOHAYUHbIX SB/EHWIA N NMPOLIECCOB;

MPy5 chopMMpPOBaHHOCTb YMEHWUIA MPUMEHATb
3aKOHbl  K/aCCUYEeCKOM  MexaHWKW,  MONeKyNspHOW
(U3VKN 1N TePMOAUHAMUKK,  3NEKTPOANHAMUKN,
KBaAHTOBOM (PU3VKM ANt aHaNM3a N 00 bACHEHNS ABNEHWI
MUKpPOMUMPA, MakpoMmupa W Meramupa, pasnimyartb
yCnoBus (rpaHuubl, obnactn) NMPUMEHNUMOCTHU
(hM3NYECKMX 3aKOHOB, MOHMMAaTbL BCEOOLIMIA XapaKTep
(byHLAMeHTaNbHbIX  3aKOHOB  (3aKOH  COXpaHeHus
MEeXaHUYeCKON 3HEpPrumn, 3aKOH COXpPaHeHWUs UMMNY/bCa,
3aKOH  BCEMMPHOr0  TATOTEHWUSs,' TMepBbld  3aKOH
TEPMOANHAMUKN, 3aKOH COXPaHEHWs 3M1EKTPUYECKOro
3apsafa, 3aKOH COXPaHeHUs 3HePrumn) 1 OrpaHNYeHHOCTb
MCMOMb30BaHNA YaCTHbIX 3aKOHOB; aHa/M3MPOBaTb

(M3nueckme  MPOLECChb,  MCMOMb3ys  OCHOBHbIE
MONOXKEHNS, 3aKOHb! " 3aKOHOMEPHOCTH:
OTHOCUTE/NbHOCTb MEXAHWYECKOTO ABUXKEHNUS, (hOPMY/ibl
KMHEMATUKM PaBHOYCKOPEHHOT 0 [BVXEHMS,



npeobpasoBaHnsa  lanmnes  ang CKOPOCTU U
nepeMeLLeHns, TpU 3akoHa HbloTOHa, NpUMHLMN
OTHOCUTENIbHOCTM  [asmnes,  3aKOH ~ BCEMMPHOrO
TArOTEHUS,  3aKOHbl ~ COXPaHeHUs MMMy/nbca U
MeXaHW4eCcKoW 3Heprun, cBasb paboTbl CUbl €
N3MEHEHVEM  MEXaHWYeCKOW  3HEepruM,  YcrnoBus
paBHOBeCWs  TBEpPLOro  Tena; CBA3b  [aB/IEHMS
NaeanbHOro rasa Co CpefHen KMHETUYECKOW 3Hepruen
TENNOBOTO ABVKEHWUS W KOHLEHTpauuen ero Mosiekys,
CBA3b  TemrnepaTypbl  BewecTBa CO  CpefHen
KWHETNYECKON 3Hepruen ero 4actuy, CBA3b [AaB/eHUS
MAeasbHOro rasa C KOHLUEHTpauuein Monekyn u ero
TeMnepaTypoi, ypaBHeHWe MeHgeneeBa-KnaneipoHa,
MepBbii  3aKOH TEPMOAUHAMMWKMK, 3aKOH COXPaHEeHUs
3HepruyM B TEMJIOBbIX MNpoLEeccax; 3aKOH COXpaHeHWs
3/1EKTPUYECKOTO 3apsja, 3aKOH KynoHa,
MOTEHUMANBHOCTb 3/1EKTPOCTATUYECKOTO nons,
MPVHLMN CYNepno3nunm aNeKTPUYECKMUX Nosen, 3aKkoHa
KynoHa; 3akoHbl OMa [nd ydyacTka uenu u ans
3aMKHYTON 3MEKTPUYECKOW LUenwn, 3akoH [pkoyns-
NeHua, 3aKOH 3N1eKTPOMArHUTHON WHAYKLMK, MPaBusio
NeHuga, nocTynarbl creumanbHow Teopun
OTHOCUTENbHOCTW JWHLUTENHa, YpaBHEHWe DMHLWWTeHa
ana otoadhekTa, Nepsblii U BTOPO NOCTynaThl bopa,
NpvHUMN  HeonpefdeneHHoCcTU  [elizeHbepra,  3aKoH
COXpaHeHUs 3apsfa, MacCoBOr0 4ucna WM 3Heprun B
AAepPHbIX peakumsaX, 3aKOH pafMoaKTUBHOIO pacnaza,;
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MPy7 chopMUPOBAHHOCTb YMEHWIA UCCNeA0BaTh
M aHaIM31POoBaThb PasHOO6pasHble (U3NYECKUE ABNEHUS
M CBOICTBA OOGLEKTOB, MPOBOAWTL CaMOCTOSITE/lbHblE
NCCefoBaHNsA B peasibHbIX U 1a60paTOPHbIX YCNOBUAX,
ynTaTb M aHaIM3MPOBATL XapaKTepucTUKM Mpubopos u
YCTPOWCTB, 06BACHATL MPUHLMMBI UX PabOThI;

MPy9 cdopmMMpoBaHHOCTL YMeHUs peLlaTb
pacyeTHble 3aJa4n C ABHO 3aaHHOW U HESBHO 3afjaHHOW
(hM3MYEeCKOM MOLENbIO: Ha OCHOBaHWUM aHain3a yCcnoBus
BblOVMpaTh  (hM3NYECKME  MOLenu, oTBeyvaroLLme
TpeboBaHWAM 3afayn, MPUMEHATb (OPMYSibl, 3a8KOHbI,
3aKOHOMEPHOCTW W MOCTYNaTbl PU3NYECKNX TeOpUiA Npu
NCMOMb30BAHNUN MaTeMaTUYECKUX METOLOB peLleHus
3afay, NPOBOAMTL pacyeTbl HA OCHOBaHWM MMEIOLLUXCA
AaHHbIX, aHaIM3NPOBaTb Pe3y/bTaTbl U KOPPEKTUPOBATL
MEeTO/bl PeLUeHns C YYeTOM MOyYeHHbIX pe3ynbTaTos;
peLlatb KayeCTBeHHbIe 3afauu, Tpebytowne
NPUMEHEHNSA 3HAHWIA M3 PasHbIX Pas3fefioB LUIKO/bHOro
Kypca (M3nKy, a TakKe MHTerpaumm 3HaHUin n3 apyrux
npeiMeTOB eCTeCTBEHHOHAYYHOro LUMKAA: BbiCTpanBaTb
NOTNYECKYIO LIEMOYKY PacCcy>XaeHuii € OMopoil  Ha
N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (DM3NYECKMe
ABNEHWUS,

MPyl2 oBnageHuWe OpraHuU3auUMoOHHbIMKU U
Nno3HaBaTeflbHbIMA  YMEHUSIMWU  CaMOCTOSTE/IbHOro
NPUOGPETEHNA HOBbLIX 3HAHWIA B MPOLLECCE BbIMOIHEHNA
MPOEKTHbIX U Y4eOHO-uCCnefoBaTelbCKUX  paboT,



yMeHUsMM  paboTaTb B TPYNne C  BbINO/HEHUEM
Pa3NMYHBIX COLUManbHbIX poneid, NnaHWMpoBaTb PaboTy
rpynnbl, paLvoHaNbHO PacnpefensTh [AedTenbHOCTb B
HECTAHAAPTHbIX CUTyauusiX, afIekBaTHO OLIEHMBATh
BKNaf, KaXAoro W3 Y4YaCTHMKOB TpPYMMbl B PELLUEHe
paccMaTpuBaemoii Npo6nemsl;



2. CTPYKTYPA N COOEP>XAHUVE YYEBHOI' O NMPEAMETA

2.1. O6bem y4ebHOro npeameTa v BUAbl yHe6HON paboThbl

Bupg yyebHoli paboThbl O6bem B 4acax
O6bem 06pa3oBaTenbHON NporpamMmbl y4ebHOTo NpegmeTa 198
O6sa3aTenbHan aygnTopHasa Harpyska: 160
TeopeTUYecKne 3aHATUS, 138
B T.4. B pOpMe NPaKTUYECKON NOLrOTOBKM 22

MPaKTUYeCcKne 3aHATUS,

B T.4. B (hopme NpaKTU4eCcKor NoAroTOBKM

nabopaTopHble 3aHATUS, 22
B T.4. B (DOPMeE NPaKTUYECKOW NOAroTOBKM 12
CamocTosATeNnbHas pa60Ta,

B T.4. B (DOpMe NPaKTUYECKOW NOAroTOBKM

MHanBMAYyanbHbIA NPOeEKT 32

MpomexyToyHaa atTecTtaumna (3Kk3ameH) 6



2.2. TeMaTM4ecKuii NnaH n cogep)aHune y4ebHoro npeamera

HanmeHoBaHUue

pasfenos U Tem

1
MoBTOpEHME Kypca
(h131KM OCHOBHOW
LUKO/bI

BBepgeHwue

CopepxaHue yyebHoro matepumana n popmMbl opraHusaynm
feaTeNbHOCTU obyyaro L mxes

2
TeopeTnueckoe saHsTue. PelleHVe 3afjaHUA Ha MOBTOPEHUE
Kypca (pU3MKN OCHOBHOWA LLIKO/bI

KoHTponbHas paboTa (BXOAHOM KOHTPO/b)

TeopeTuyeckoe 3aHsTue. DBBefeHne. ®Pusnka wn MeToAbl
Hay4yHOro no3HaHus

®u3mka — (yHAaMeHTaslbHad Hayka O mpupoge. EctecTBeHHO-
HayYHbliAi MeTOZ MO3HaHWS, ero BO3MOXHOCTU W TpaHuULbl
NMPUMEHUMOCTN. SKCMEPUMEHT U Teopusa B MpPOLECCe MO3HaHUS
npupogbl. MofenvpoBaHve (U3NYECKUX ABNEHUA U MPOLLECCOB.
Ponib 3KCnepumeHTa 1 TeOpMM B NpOLIECCe MO3HaHWUA MPUPOAbI.
dusnyeckaa  BennuMHa.  PUNYECKME  3aKOHbl.  ['paHuULbl
NMPUMEHUMOCTU  (IM3NYECKMX 38KOHOB UK Teopuid. [puHUMN
COOTBETCTBUA.  [loHATME O (DM3MYECKON  KapTWHe  Mumpa.
MorpewwHocTM  M3MepeHuid  (IU3NYECKUX  BEIMYMH. 3HayeHue
(hr3MKM Npy 0CBOEHUM cnevuanibHocTen CMNO
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Ob6bem
B yacax

B Tom uucne
npakTu-
yeckas

noagroToBkKa

Kogbl 06X KOMNETEHLUNA 1
NMUYHOCTHBIX,
MeTanpeaMEeTHbIX,
npeagMeTHbIX Pe3ynbTaToB,
hopMuMpoOBaHMNIO KOTOPbIX
cnocob6CcTBYeT 3/IEMEHT
nporpamMmmbl
5
OK 04, N1P14, NP23, J1P24,
P25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP63,
P67, MPy9

OK 01, /IP8, NP16, J1P26,
/P33, MP8, MP10, MP18,

MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP61,
MP65, MP66, MPy1, MPy13



Pas3gen 1. MexaHuka

Tema 1.1.
OcHoBbI
KWHEMATUKMN

Tema 1.2.
OCHOBbI MHaAMUKI

TeopeTuueckoe 3aHaTue. OCHOBHblE TMOHATUS KUHEMATUKMN.
PaBHOMepHOe NPSMOIMHENHOE ABUKEHNE

MexaHnyeckoe [BMXeHVME W ero BuAabl. MatepuanbHasa TouKa.
CkanspHble n BEKTOPHbIe (hmn3nyeckme BE/IMUYNHBI.
OTHOCUTENbHOCTb ~ MEXaHWYeCKoro  [ABMXKEeHUA. Cuctema
otcyeta. [lpuHUMN oOTHOCUTenbHOCTUM [anuned. TpaekTopus.
MyTb. MNepemelleHve. PaBHOMEPHOE MPAMONVHEHOE ABUXEHWE.
CKOpOCTb. YpaBHEHME ABKEHWA.

TeopeTuueckoe 3aHaTue. [IPAMONMHEHOE  [BMXKEHME C
MOCTOAHHbLIM YCKOpeHVeM. PaBHOMEPHOE [ABMXEeHWe TOYKW o
OKPY>XHOCTU

MrHOBEHHast M CpefHAs CKOPOCTWU. YCKopeHue. MNpsMonnHeinHoe
[BVMXeHMe C  TMOCTOAHHLIM  YCKOpeHueM.  [IBMXKeHue ¢
MOCTOSIHHBIM  YCKOpPeHWeM CBOOGOAHOro nafeHusi. PaBHOMepHOe
[BVWXEeHMe TOYKM MO  OKPYXKHOCTW, YrnoBas  CKOPOCTb.
LleHTpocTpemuTenibHOe  YCKOpeHue. KuHematmka abCosoTHO
TBEpPAOro Tena

Teopetnueckoe 3aHatue. Cuna. Macca. 3akOHbl AUHAMUKW.
Cwunbl B npupose.

OcHoBHas 3agava avHamukn. Cuna. Macca. 3aKOHbl MexXaHMKM
HbtoToHa. Cvnbl B npupoge. Cunbl ynpyroct. Cunbl TpeHUs

TeopeTuueckoe saHaTue. 3aKOH BCEMUPHOr0 TAroTeHms. Nepsas
KOCMMYecKas CKOpPOCTb

Cuvna TSXKeCTu 1 cuna BCEMUPHOrO TATOTeHNA. 3aKOH BCEMUPHOI0
TAroTeHus. lNepBas KOCMUYECKass CKOPOCTb. [BWXKEHWE MaHeT U
MasibIX Ten ConHeYHon cucTeMbl. Bec. HeBecoMOCTb.
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OK 05, P8, JIP16, IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3, MPy4,
MPy5

OK 05, /1P8, 1P16, /1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3

OK 05, /IP8, NP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MPy2, MPy5

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



Tema 1.3.
3aK0oHbI COXpaHeHns
B MEXaHWKe

TeopeTnueckoe 3aHaTue. VIMnynbc Tena. MImnynbc cunbl. 3akoH
COXpaHeHWs UMMybca. PeakTUBHOE ABVXEHMe.

Wmnynec Tena. VIMnynbC cunbl. 3aKOH COXPaHeHWs WMMyrbea.
PeakTnBHOE ABVXEHMe.

TeopeTuyeckoe 3aHsTme. MexaHn4Yeckas pa60Ta M MOLLHOCTb.
KuHetnyeckad aHeprua. [oTeHuuwanbHasa 3Heprums.  3akoH
COXpPaHeHNA MeXaHUYeCKOoM SHeprun.

MexaHunyeckas pa60Ta N MOWHOCTL. KWHeTUYeckaa 3sHeprus.
lMoTeHunanbHaa 3Heprus. 3akKOH COXpaHeHuA MeXaHUYeCKoi
3Heprun. PaboTa cunbl TSXKECTU U CUMbI YNPYrocTu. MNpumeHeHne
3aKOHOB COXpaHeHuA. MIcnonb3oBaHMe 3aKOHOB MeXaHWKW [Ans
06bACHEHWS OBVXEHUA HebGecHbIX Ten n ansa  passuTuA
KOCMWNYECKNX I/ICCI'IG,D,OB&HI/IVI, rpaHnLbl NMPUMEHNMOCTH
K/acCMYeCKOA MexaHNKm

TeopeTnueckoe 3aHsiTve. PelleHMe 3aga4 N0 MeXaHuKe C
NpogeccroHanbHON HanpaBNeHHOCTbHO

MpakTnyeckoe NpUMeHeHe (PU3NYECKNX 3HAHWIN B NOBCEAHEBHOM
XN3HN ansd Mncnosib30BaHUA MPOCTbIX MEXaHM3MOB,
WNHCTPYMEHTOB, TPAHCMOPTHbIX CPeACTB

Pasgen 2. MonekynsipHas gusnka u TepMoagnHaMuKka

Tema 2.1
OcHosbl
MOJIEKYIAPHO-

Teopetuyeckoe 3anaTne. OCHOBHbIE MonoxeHnss MKT. OcHoBHoOe
ypaBHeHe MKT
OCHOBHbIE  MOMOXEHNS  MOJIEKYIAPHO-KNHETUYECKON  TEOPUM.
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MPy5, MPytO, MPy11

OK 02, /IP8, IP16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP61,
MP63, MP64, MP69, MPy2,
MPy5, MPy11

OK 05, /1P8, JIP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
MP64, MPy2, MPy5

OKO01,0K 04, JIP14, JIP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP61, MP63, MP64, MP67,
MP610, MPy2, MPy5, MPy9,
MPy13

OK 05, J1P8, J1P16, J1P26,
NnP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,



KUHETUYECKON
Teopuu

Tema 2.2.
OcCHOBbI
TepMOAVHAMUKN

Pasmepbl 1 macca MONEKY/ M aToMOB. BpOyHOBCKOe [ABMXEHME.
CTpoeHune rasoobpasHblX, XXUAKMX W TBEpAbIX Ten. KaeanbHblin
ras. [JlaBneHve rasa. OCHOBHOe YpaBHEHWE MOJMIEKYNAPHO-
KMHETNYeCKON Teopuu rasos.

TeopeTuyeckoe 3aHsaTue. Temnepatypa W ee U3MEPEHME.
TepmoarHaMnyeckas LiKana Temneparypsbil.

Temnepatypa v ee n3MepeHne. AGCOMOTHLIA HY/b TeMNepaTypsbl.
TepmogvHamuyeckas LiKana TemnepaTypbl. TemnepaTypa 3Be3f.
CKOpOCTY ABMXEHUSI MOMEKYN U X U3MEPEHME.

TeopeTuyeckoe 3aHaTue. l[I3onpoueccbl. [a30Bble  3aKOHbI.
YpaBHeHWe COCTOAHMA NeabHOro rasa

YpaBHeHNe COCTOAHMS WAeanbHOro rasa. K3onpoueccbl U KX
rpagvkm. "a3oBble 3aKOHbI

NaGopaTopHas pa6oTa No 1. VI3yuyeHne M30XOPHOro npolecca B
rase

TeopeTuyeckoe 3aHsTne. BHYTPEHHAA 3HEPrusa naeaibHOro rasa.
PaboTa 1 TennoTa Kak opmMbl nepefayn sHeprun. Konmyectso
TENNOTbl. YpaBHeHWe TENI0BOro 6anaHca

BHYTpPEHHSASA 3Heprus cucTembl. BHYTPEHHSAS 3Heprus naeanbHoro
rasa. PaboTa K TennoTa KaK (hOpMbl nepedayn 3HEprum.
TennoemkKocTb. Y[aenbHaa TensoeMKocTb. Ko/imMyecTBo TennoThbl.
YpaBHeHWe Ten080ro banaHca.

TeopeTuyeckoe 3aHATUeE. MepBoe n BTOpOE Ha4dana
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MP42, MP46, MP55, MP62,
MP63, P64, MP65, MPy3,
MPy4

OK 01, NP8, /P16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
MPy4, MPy5

OK 01, NP8, /IP16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP67, MPy2, MPy5
OKO01,0K 04, NP14, IP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MPW,
MP15, MP16, MP17, MP39,
P62, MP63,MP66, MP610,
MPy7, MPy12

OK 05, /1P8, J/1P16, J1P26,
P33, MP8, MP10, MP18,
MPW, MP28, MP30, MP31,
MP42, MP46, MP55, IMP63,
P65, MNPy4

OK 01, N1P8, /1P16, N1P26,



Tema 2.3.
ArperaTHble
COCTOAIHWABELLECTBA
1 (ha3oBble
nepexopsbl

TEPMOANHAMMKY
MepBoe Hayano TepMoaMHaMUKKL. AauabaTHbIii npolecc. BTopoe
Ha4an0 TEPMOAVNHAMUKMN.

TeopeTuueckoe 3aHaTue. Tennosble gsuratenn. Krz tennosoro
Apuratens. OxpaHa NpUpoabl

MpuHUMN OencTBUA TEMnIOBOM MalluMHbIL. TernnoBble ABUraTesu.
KrJA Ttennosoro Aasuratens. XonogunbHble MawuHbl. OXxpaHa

npvpoabl

TeopeTuyeckoe  3aHATHE. VicnapeHne 1 KOHAeHcauus.
HacbllWeHHbIA  nNap W ero  CcBOWCTBa.  ABGCOMOTHas W
OTHOCUTE/IbHasA BNaXKHOCTb BO34yXa.

VcnapeHne 1 KoHAeHcaumsi. HacbIleHHbIR nap U ero CBOWMCTBA.
AGCONIOTHAA M OTHOCUTENIbHAA BNaXXHOCTb BO3gyxa. [Mpubopsl
Ans onpefeneHns BNaXXKHOCTU Bo3fyxa. Touka pocbl. KuneHue.
3aBMCMMOCTb TeMMepaTypbl KuneHust oT gasneHus. Kputnyeckoe
COCTOSIHVE BellecTBa. lMeperpeTblii nap u ero UCronb3oBaHue B
TEXHWKe

Na6opaTtopHas pa6ota Ne2. lI3mMepeHue OTHOCUTE/NILHOW
B/TXKHOCTW BO3AyXa.

TeopeTnueckoe 3aHaTue. JKMAKOE COCTOSAHMA  BellecTBa.
MoBEPXHOCTHOE HaTshKeHVe. CMaumBaHMe.
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NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
MP64, MPy2, MPy5

OKOJ10K 03, OK 07, JIP30,
NP8, NP16, JIP26, /P33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, P61, MNP67, MP68,
P69, MPy1, MPy2, MPy9,
MPytO, MPy11, MPy13

OKO4OK 05, /1P8, JIP16,
NP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, MNMP65, MP68, MPy1,
MPy3, MPy4

OK 04, NIP14, NP23, /P24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, MP62,
P66, MP610, MPy7, MPys8,
MPy12

OKO/IOK 05, /P8, /IP16,
NP26, NIP33, MP8, MP10,



XapakTepucTuka XXUaKoro COCToAHNA BeLlecTBa. MOBEPXHOCTHbIN
CNOW OKNOKOCTU. DHEprusi MOBEPXHOCTHOrO C€ost.  BavdkHWiA
nopagoK. oBepxHOCTHOe HaTskeHWe. CmaudvBaHue. FABEHNA Ha
rpaHuLLe XXMAKOCTU ¢ TBepAbIM TefloM. KanunnspHble SBAeHNS.
TeopeTnueckoe 3aHsTue. XapaKTePUCTUKUN TBEPABIX TeN
XapakTepucTmka TBEPAOro COCTOSIHMS BeLLeCTBa.
Kpuctaninueckre v amopgHble Tefla. Ynpyrue CBOMCTBa TBEPAbIX
Ten. 3akoH [yka. MexaHuW4ecKMe CBOWCTBA TBEPAbIX Ter.
MnacTnyeckas (ocTaTtoyHas) gechopmaums. TennoBoe paclunpeHne
TBEPAbIX Ten U Kuakocteid.  KoapuuueHT  IMHEAHOro
pacwmpenns.  KoahuunveHT O06bEMHOr0 paclUMpeHus. Yuer
paclumpeHua B TexHuKe. [lnaBneHwe. YpenbHad TennoTta
nnasneHus. Kpuctanmsauyus.

TeopeTuueckoe 3aHaTue. PeLUEHME 3afiaHWIn MO MOMEKYNSAPHOW
(hn3nke 7 TepMOAMHaMMKe c npogeccroHanbHOM
Hanpas/IeHHOCTbIO

MpakTnyeckoe NPUMeEHEHVE B MOBCEAHEBHOM XM3HU (PU3NYECKMX
3HaHWI O CBOMCTBAX ras3oB, XXWAKOCTelW 1 TBepAbIX Ten

KoHTponbHas paboTa

Pasgen 3. OneKTpogMHaMmuka

Tema 3.1. TeopeTnueckoe 3aHaTue. 3aKOH KynoHa. 3akKOH COXpaHeHus

JNeKTpnyecKoe 3apaga

rnone AnekTpuyeckne 3apsafbl. DNEMEHTAPHbLIA 3NEKTPUYECKUIA 3apaf.
3aKOH CcoXpaHeHus 3apafga. 3akoH KynoHa. OneKkTpuyeckas
MOCTOSAHHAS.
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MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P62, MNP65, MNPy3

OKO01,0K 03, /IP8, /IP16,
NP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, MP63, MP65, MP69,
MPy1,MPy2, MPy3, MPytO

OKO1, /P14, NP23, JIP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP61,
MP63, MP64, MNP65, MNP67,
MPy2, MPy3, MPy5, MPyo9,
MPy13

OK 04, OK 05, /P8, JIP16,
NP26, P33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, MP63, MNP64, MNP6S,
MPy2, MPy4, MPy5



Tema 3.2.
3aKOHbI
MOCTOSSHHOr O TOKA

TeopeTnueckoe 3aHATue. JNEKTPUYECKOe Mose

DneKTpuyeckoe rnosne. HanpsXXeHHOCTb 3M1eKTPUYecKoro mnons.
MprHUMN cynepnosuymm nonew. PaboTa cun
aneKTpocTaTuyeckoro nosnd. MNoteHuyman. PasHOCTb MOTEHLMAMOB.
CBA3b Mexay Hanps>KeHHOCTbHD U PasHOCTLHO MOTEHLMaN0B
31IEKTPMYECKOro nons.

TeopeTnueckoe 3aHaTue. [IPOBOJHUKN N ANINEKTPUKN
[NpOBOAHUKA B 3/1IeKTpUYECKOM  none.  [AWINEKTpuUkKn B
3neKkTpuyeckom nose. Monapusauunsa AN3NEKTPUKOB.

TeopeTnueckoe saHaTne. KOHAEHCATOPbI

ANeKTPoeMKOCTb. EAMHMLBLI 3NeKTPOEMKOCTW. KOHAeHcaTopbl.
CoeiHeHMe KOHAEHCATOPOB B 6aTaperd. JHeprust 3aps>KeHHOro
KOHAeHcaTopa. 3Hepr|/1ﬂ INEKTPNYECKOro non4. I'Ip|/||\/|eHeH|/|e
KOHJEeHCaTopoB

TeopeTnyeckoe 3aHATUe. PelueHne 3ajad no TEME
«KoHaeHcaTopbI»

TeopeTuueckoe saHaTue. 3aKOHbl OMa Ans Leneli NOCTOSIHHOTO
TOKa

YcnoBusi, HeobxoauMble Ans BO3HUKHOBEHMS 1 MoAfepXKaHus
aNeKTPUYECKOro Toka. Cuna Toka U NNOTHOCTb TOKa. 3akoH Oma
ANS y4yacTKa Leni. 3aBMCUMOCTb 3M1EKTPUYECKOTO COMPOTUB/EHUS
OT MaTepuana, [AAWHbl W N/oWaaM MOMEPeYHOro  CeyeHus
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OK 05, JIP8, /IP16, JIP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3, MPy4

OK 02, /IP8, JIP16, IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P69,
MP610, MPy3, MPy4, MPy12
OK 02, /1P8, /IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P67,
MP68, MPy9, MPytO
OKO01,0K 04, /IP14, NP23,
NP24, NTP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP63, MP67, MP68, MP610,
MPy9, MPy12, MPy13

OK 02, /P8, J1P16, /1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P61,
MP63, MP64, MPy4, MPy5



NPOBOAHMKA.  3aBUCUMOCTb  3IEKTPUYECKOTO  COMPOTUB/IEHMS
MPOBOAHMKOB OT TemnepaTtypbl. TemnepaTypHbIN KO3(MHULMEHT
conpoTmeieHnsa. CBepXnpoBOAUMOCTb. ISNIEKTPOABMXKYLLASA cuna
MCTOYHMKA TOKa. 3akoH OMa AN NOSIHOM Lenu.

TeopeTuyeckoe 3aHaTme. [locnegoBaTesibHOE W NapaiienbHOE
COeAMiHeHWe NPOBOAHNKOB

JnekTpuyeckme uenwn. [lapannenbHoe W nocnefoBaTesibHOe
COeMHeHVe NPOBOAHNKOB

TeopeTuueckoe 3aHsaTue. 3aKOHbl Kupxroda Agns  ysna.
CoefiHeHe UCTOYHWKOB 3/IEKTPUYECKON 3Heprumn B 6aTapero
3akoHbl  Kupxropa pgna  ysna. CoefuHeHWe  WUCTOYHMKOB
3NEKTPUYECKOI 3Heprnm B 6aTapero

Na6opaTtopHas pa6oTa Ne3. O3HaKomeHne c
3NEKTPON3MEPUTENBHBIMI NPUBGoPaMm

Na6opaTtopHas pa6ota Ned4. lccnegoBaHue BO/MbT-aMMNEPHOWA
XapaKTepuCTUKN NPOBOAHMKA

Na6opaTopHas pa6oTta Ne5. MlccnegoBaHne nocnegoBatesibHOro
M napannenbHoro cCoegnHeEHNA nNpPoBoaHNKOB.
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OKO1, /P14, NP23, /IP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MPG3,
P67, MPy9

OK 01, /P14, NP23, /IP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, MP6L,
MP67, MPy9, MPyHO
OK01,0K 04, MK 1.1, MK
1.2., NP14, P23, P24, NP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13,MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12
OK01,0K 04, MK1.1.,MK
.2., P14, NP23, /P24, NP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12
OK01,0K 04, MK1.1., MK
1.2., P14, NP23, NIP24, NP25,



Tema 3.3.
INEKTPUYECKMA TOK
B pas/IMYHbIX cpedax

Na6opatopHasa pa6oTta Ne6. M3mepeHne 34C M BHYTPEHHErO
COMNPOTUB/IEHNSA UCTOYHNKA HAMPSXKEHUA

TeopeTuueckoe saHaTue. PaboTa M MOLLHOCTb 3/IEKTPUYECKOTO
TOKa. TennoBoe AelCTBUE TOKa

PaboTta M MOLWHOCTb MOCTOSHHOINO TOKa. TennoBoe [eicTBue
TOKa. 3aKkoH [xoyna—J/leHua

TeopeTuueckoe 3aHaTue. PeLLIEHME 3334 MO 3M1EKTPOANHAMUKE C
npoeccroHabHO HanpaBneHHOCTbLHO

KoHTponbHasa paboTta
TeopeTnueckoe 3aHaTue. INIEKTPUUECKNIA TOK B MeTanNax
SNEKTPUYECKMIA TOK B MeTaax.

TeopeTuueckoe 3aHaTue. JNEKTPUYECKUIA TOK B 3/IEKTPONUTAX
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MP1, MP2, MP3, MP4, MPS6,
MP12, MP13,MP15,MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12
OKO01,0K 04, MK 1.1,

MK 1.2, 1IP14, P23, NP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12
OKO01,0K 03, 11P8, /P16,
NP26, P33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, MP63, MNP64
OKO01,0K 04, NIP14, NP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP61, MP63, MP64, MP67,
MPy9, MPy13

OK 01, JIP8, N1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P68,
MP69, MNP610, MNMPy12

OK 02, OK 07, JIP8, J1P16,



Tema 3.4.
MarHuTHoe none

ONeKTPUYECKWIA TOK B 3NIEKTPONMTaX. SNEKTPOnM3.  3akoH
anekTponusa dapazes. SNEKTPOXUMNYECKNIA SKBUBANEHT.

TeopeTnueckoe saHATHe. INEKTPUYECKMIA TOK B BaKyyMe
DNeKTPUYECKNA TOK B BakKyyMe. TepMO3/MEKTPOHHas 3MUCCUS.
Mna3ma.

TeopeTnueckoe s3aHaTue. [101ynpoBOAHUKN. COOCTBEHHas W
npumecHasa NpPoBoOAMMOCTY NONYNPOBOAHNKOB

ONEeKTPUYECKMA TOK B MONYyNpoBoAHMKax. CoOOGCTBEHHas W
npuMecHas NPoBOAMMOCTU. P-n nepexos.

TeopeTnyeckoe 3aHATUKE. FIOﬂprOBO,U,HMKOBbIVI anoga.
MonynpoBOLHNKOBbLIE MPUGOPbI
[MpyMeHeHVe NOMyNPOBOAHMKOB. M0oN1yNpPoBOLHNKOBbLIE NPUGOPSI

TeopeTnueckoe 3aHsatue. MarHUTHOe none. 3aKoH Amnepa.
Bektop  MHAyKuuMM  MarHWTHoro  mons.  HanpsXeHHOCTb
MarHutHoro  nons.  [leictBuMe  MarHWTHOro  nond  Ha
MPAMO/IMHENHBIA NPOBOAHWK C TOKOM. B3ammopeicTBue TOKOB.
Cuna Amnepa. NpuMeHeHne cunbl AMnepa. MarHUTHBIA MOTOK.
PaboTa Mo nepemeLLeHNI0 MPOBOAHMKA C TOKOM B MarHWTHOM
none
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NnP26, P33, MP8, MPIO,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P67, MP68, NMPytO

OK 02, N1P8, J1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INP68,
MPe69, MP610, MPyHO, MPy12
OK 01, N1P8, JIP16, /1P26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP68,
P69, MPy4, MPytO
OKO01,0K 07, MK 1.1, MK
1.2., NP8, N1P16, P26, P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1MP61, MNP68,
P69, MPy1, MPy4, MPytO,
MPytO

OK 02, /P8, JIP16, /P26,
NP33, MP8, MPIO, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3



Tema 3.5.
AneKkTpomarH1THas
NHAYKUMA

TeopeTnueckoe saHaTue. Cuna JlopeHua. MarHUTHbIE CBOCTBA
BeLLlecTBa.

[eicTBMEe MarHATHOrO nons Ha ABMXKYyLWwMiAca 3apag. Cuna
NopeHua. MpumeHeHre cunbl SlopeHua. OnpeaeneHve yaenbHoOro
3apaga.  MarHutHble  cBOicTBa  BeljecTBa.  MarHuTHas
npoHuuaemMocTb. ConHeYyHass akTUBHOCTL M €8 BIMSAHWE Ha 3eMito.
MarHuTHble Bypu

TeopeTuueckoe 3aHaTue. MarHuUTHbIA  MNOTOK.  $iBMEHME
3NEKTPOMarHUTHOM  WHAYKUMW.  TpaBuno  JleHua.  3aKoOH
3NeKTPOMarHATHON MHAYKLMN.

MarHuTHbIN MOTOK. $BNEHWE 3MEKTPOMArHUTHON  UHAYKLUN.
MpaBmno JleHua. 3aKOH 3NeKTPOMarHMTHON MHAYKUuuW. BuxpesBoe
anekTpuyeckoe none. 34C  MHOYKUMM B ABMXKYLLMXCA
MPOBOAHMKAX.

TeopeTnyeckoe 3aHATUKeE. AABneHue CaMOUHAYKLMNN.
VHOYKTUBHOCTb. SHeprus MarHUTHOro Nons TOKa.

FABneHve camoOuHAYKUUN. VIHOYKTUBHOCTb. SHEPrus MarHUTHOro
nons Toka. B3aMMOCBA3b 3MEKTPUYECKUX WM MarHWTHbIX MOJe.
ONeKTpoMarH1THoe rone

Na6opaTopHas pa6oTa No 1. N3yueHne  ABneHus
3NIEKTPOMarHATHOM UHAYKLM

TeopeTuueckoe 3aHaTue. PelleHWe 33da4y MO TemMe «3aKOH
3NEKTPOMAarHUTHOM WHAYKUUN W SBMIEHWE CaMOMHAOYKLMN» ¢
npoeccnoHanbHON HanpaBneHHOCTbIO
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OK 02, JIP8, /1P16, N1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
rnPe7

OKO01,0K 05, /1P8, P16,
nP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, NP63, MNMP64, MNPy2,
MPy4, NPys

OKO01,0K 05, /1P8, /1P16,
NP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P63, MP68, MPy2
okoi, ok 04, MK i:l., NK
1.2., NP14, NP23, NP24, NIP25,
MP1, MP2, MP3, MP4, MP8,
MP12, MP13, MP15, MP16,
MP17, MP39, MNMP63, MNP68,
MPy2

OKO01,0K 04, MK1.1.,MK
1.2., P14, NP23, NIP24, NIP25,
MP1, MP2, MP3, MP4, MP6,



Paspen 4. Kone6aHus v BONHBI

Tema 4.1.
MexaHun4yeckue
KonebaHusa 1 BOMHbI

Tema 4.2.
DNeKTPOMarHuT-
Hble KonebaHus 1
BO/THbI

TeopeTuueckoe saHaTme. MexaHn4yeckmne KonebaHus
KonebaTtenbHoe  fABMXXeHWe.  [apMOHM4Yeckne  KonebaHwus.
CB060OAHble MexaHMYecKue KonebaHus. [lpeBpalleHne 3Heprumn
npy  KonebatenbHOM — ABWKEHUW. CBOOOAHbIE  3aTyxatroLuue
MexXaHn4yeckune KonebaHwsl. MaTtemaTU4ecKuii MaATHUK.
MPY>XVHHBIA MasATHUK. BbIHY)XJeHHble MexaHU4eckune KonebaHus.
Pe3oHaHcC.

TeopeTuueckoe 3aHaTme. MexXaHUYeCKNE BOSHbI

I'Ionepequle N NpojosibHblE BOJIHbI. XapaKTepI/ICTI/IKVI BOJIHbI.
3BYKOBbIE BO/IHbl. Y IbTPa3BYK W ero npumeHeHue

TeopeTuueckoe 3aHaTne. DNIEKTPOMArHUTHbIE KOle6aHUA
CB060OfHbIE  3MEKTPOMarHUTHble  KonebaHus.  lMpeBpalleHue
3HeprMm B KonebaTtenbHOM KOHType. @opmyna ToOMCOHa.
3atyxatowjme  3NeKTpOMarHUTHble  KonebaHnus.  [eHepartop
He3aTyXaroLWmnX 3/1eKTPOMAarHUTHbIX Kone6aHuidi. BbIHYyX/AeHHbIe
3NEKTPUYECKME KoNnebaHms.

TeopeTnueckoe saHsTue. LIENN NepemMeHHOro Toka

MepemeHHbIN TOK. eHepaTop MepeMeHHOro Toka. EMKOCTHoe K
WHOYKTUBHOE COMNPOTWBNEHWUA TEepPeMEHHOro TOoKa. AKTUBHOE
conpoTueneHne. 3akoH OMa [nsa  3MeKTPUYECKON  Lenu
MepemMeHHOro Toka. PaboTa M MOLLHOCTb MEPEMEHHOr0 TOKa.
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MP12, MP13, MP15, MP16,
MP17, MP39, INMP61,MP62,
MP63, MP64, MNMP67, MNMPy2,
MPy5, MPy9, MPy13

OK 05, /1P8, /1IP16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MPy3

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

OK 01, 11P8, 1IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MPy3, MPy 10

OK 01, /1P8, J1P16, J1P26,
NnP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, IMP63,
P67, MNMPy9



Pasgen 5. OnTtuka

Tema 5.1.

Pe30HaHC B 3N1EKTPUYECKON Lienu.

TeopeTuueckoe 3aHaTue. TpaHctopmaTopbl.  [lonyyeHue,
rnepefaya 1 pacrnpefesneHune 3MeKTpo3Heprum

TpaHcopmatopbl.  TOKM  BbICOKOWA  4acToTbl.  [lonyyeHwe,
nepegava v pacnpeaeneHve aNeKTPo3HEPrnu.

Na6opaTopHas pa6oTta Ne8. VI3yyeHre paboTbl TpaHcopmaropa

TeopeTuueckoe 3aHaTne. DNEKTPOMarHUTHbIE BOMHBI. MpuHLMN
paguocBasu. NprMeHeHne 3IEKTPOMarHUTHbIX BOSTH
JneKTpoOMarHATHOe  Mosie  Kak  0cobbld  BUA — MaTepuu.
ANeKTpOMarHUTHbIE BOMHbL. CBOMCTBA 3/1EKTPOMarHUTHbIX BOJH.
Bubpatop lepuya.  OTKpbITbIA  KONebaTeslbHbIA  KOHTYP.
W306peTeHne pagmo A.C. TMonosbiM. [MOHATME O pagmocBA3W.
MpuHUMN pagnocsasu.

TeopeTuueckoe 3aHATHE. PelleHwne 3afad no TEME
«3NeKTPOMarHUTHble KonebaHus 1 BOMIHbI» C NPOgeCCUOHaNbHOM
HanpaseHHOCTbLIO

KoHTponbHasa paboTa

TeopeTnyeckoe 3aHATUE. 3aKOoHbI OTPaXKEHNA W MNpeoMneHnd

47

OK 01, /P8, JIP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP67,
MPy1, MPy9, MPyIO
OKO01,0K 04, MK 1.1.,MK
1.2, NP14, P23, NIP24, IP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13,MP15,MP16,
MP17, MP39, MP66, MP610,
MPy7, MPy8, MPy12

OK 02, NP8, N1P16, N1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP61,
MP62, NMP63, NP68, NPytO

OKO01,0K 04, MK 1.1, /IP14,
NP23, NIP24, NIP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP61, MP62, MP63, MP67,
MPy9, MPy13

OK 05, J1P8, J1P16, J1P26,



Mpupopa ceeTa

Tema 5.2
BonHoBble cBoliCTBa
cBeTa

CBeTa. HBMeHVEe NOJHOr0 OTPAKEHUSA

ToueyHbln UCTOYHUK cBeTa. CKOPOCTb pacnpoCTpaHeHUs CBeTa.
3aKoHbI OTpaXKeHNA 1 npenomneHna ceeta. CoNHeYHbIE U NYHHbIE
3aTMeHus. MpuHumn Molirexca. MNonHoe oTpaxeHue.
TeopeTuueckoe saHaTue. JIMH3bl. [1OCTPOEHME N306paKEHNS B
NMH3ax. ®opmya TOHKOW NIMH3bL. ONTUYeckre Npréops!

JInH3bl. [ocTpoeHWe M306paXkeHus B IMH3axX. PopMyna TOHKOWA
NVH3bl.  YBenuyeHve NuMH3bL. [1a3 KaK ONTMYecKas cucTema.
OnTtunyeckme npubopsl. Teneckonbl. Cuna ceeta. OCBELEHHOCTb.
3aKOHbI OCBELLLeHHOCTH

TeopeTuueckoe 3aHaTue. PelleHMe 3a4a4 ¢ NPOECCUOHaIbHOM
Hanpas/fEHHOCTLHO

Na6opatopHas pa6ota Ne9. OnpefeneHne nokasartens
npenomseHns cTekna

TeopeTuueckoe saHaTue. VIHTepdepeHLMs cBeTa
WHTepdepeHuns ceeta.  KorepeHTHOCTb  CBETOBbIX  JyYeil.
NHTepdepeHuma B TOHKMX nneHkax. Konbua HblOTOHa.
Acnonb3oBaHne MHTEPEPEHLMM B HAYKE 1 TEXHUKE

TeopeTnueckoe saHaTue. Judpakumns ceeta
Anpakums ceeta. Audpakums Ha Wenn B napainenbHbIX nyyax.
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NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
P63, NP64, MNPy2

OK 04, /1P8, J1P16, J1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P67,
P68, MNPe69, NrPy3

OK 02, NP14, NP23, NP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, P61,
MP64, MP67, MPy9

OK 04, P14, NP23, /P24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, P64,
MP66, MP610, MPy7, MPy8,
MPy12

OK 05, /P8, /IP16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MPy1, MPy4

OK 05, JIP8, /IP16, /IP26,
NIP33, MP8, MP10, MP18,



Tema 5.3
CneypnanbHas
Teopusa
OTHOCUTE/ILHOCTU

AupakLMoHHas pelleTka. MoHsTMe 0 ronorpadum.

TeopeTtnueckoe saHaTue. [ongapusauna. Aucnepcus. CnekTpsbl
Monspu3aums nonepeyHbIX BOMH. Monspusaums ceeta. [BOiHOe
nydenpenomnenve. Monsponabl.  Aucnepcusi  ceeTa.  Bugabl
n3nyyeHuin. Bupabl cnekTpoB. CnekTpbl ucnyckaHus. CnekTpbl
nornoweHuA. CI'IeKTpaJ'IbeII\/'I aHanuns. CI'IeKTpaJ'IbeIe Knacchbl
3Be3q,

Na6opatopHas pa6ota Nel0. OnpegeneHuve AAHbI CBETOBOW
BOJTHbI C MOMOLLH ANDPAKLNOHHOW peLLeTKu.

TeopeTuueckoe 3aHATue.  YNbTPapUONETOBOE  U3/yYeHNe.
MH(pakpacHoe n3nyyeHne. PEHTTEHOBCKME NTyuMn.
YnbTpauoneToBoe  n3nyyveHve. VHMpakpacHoe  U3NyyeHue.
PeHTreHoBCKMe nyun. WX npupoga w ceokictBa. Llkana
3NIEeKTPOMarHATHbIX U3/Ty4YeHWiA

TeopeTuyeckoe 3aHATMKE. CneumanbHas Teopus
OTHOCUTE/NLHOCTH

[BmkeHne co  cKopoCcTbio  cBeTa.  [locTynaTtbl  Teopuu
OTHOCUTENBLHOCTN W CNeACTBUSA U3 HUX. VIHBapMaHTHOCTL MoAyNA
CKOpPOCTM CBeTa B Bakyyme. JOHeprusi nokos. CBA3b MacCbl U
3HeprMyM CBOOGOAHOM YacTuubl. ONEeMeHTbl  PeNsTUBUCTCKOWA
ANHAMUKN

Pasgen 6. KBaHToBasa pu3snka

Tema 6.1.

TeopeTuyeckoe 3anaTue. KBaHTOBasa runotesa [lnaHka.
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MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MPy1, NPy4

OK 05, /1P8, J1P16, /1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MPy4, MNPy8

OK 04, NIP14, NP23, NP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12
OK 05, OK 07, /IP8, /P16,
NP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP68s, MP69

OK 05, /P8, JIP16, 1P26,
NP33, MP8, MP10, MP18,

MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TP67,
MP69, MPy2, MPy5, MPy11

OK 05, /1P8, J1IP16, J1P26,



KBaHTOBasa onTunka

Tema 6.2.
du3mKa atoma u
aTOMHOrO Agpa

[aBneHune ceeta. XMMNYECKOe AeCTBUE CBETA.

KBaHTOBasA runotesa  [llnaHka. TennoBsoe n3ny4eHwue.
KopnyckynsapHo-BonHOBOW — fyanusm. @PoToHbl. [mnoTesa fe
Bpolind 0 BOMHOBbIX CBOWCTBaX 4actuy. COOTHOLLEHME
HeonpefeneHHocTel Meit3eH6epra. [aBneHue cBeTa. XMMUYeCKoe
peicteme ceeta. OnbIThl MN.H. Jlebeaesa n H.W. Basunosa
TeopeTnueckoe saHaTue. POTO3NDEKT. 3aKOHbI POTO3DEKTA
doToahhekT. YpaBHeHVWe OiWHWTENHa Ana  oToaddekTa.
BHeLuHWiA (hOTO3NEKTPUYECKUIA ahekT. BHYTpeHHWIA
(hoTO3h(eKT. Tunbl POTO3/1EMEHTOB. NMpUMeHeHWe hoToaddeKTa

TeopeTuueckoe 3aHsTue. HAOepHad Mogenb atoma. locTynathbl
bopa

Pa3BuTWe B3rnafoB Ha CTPoeHWe BellecTBa. Mopenu CTpPoOeHus
aTOMHOro Afpa. 3aKOHOMEPHOCTU B aTOMHbIX CMEKTpax BOLOPOZa.
ApepHas mogenb atoma. OnbIThl 3. Peseptopaa. Mogens atoma
BoZopoda no H. bopy. KBaHTOBbIe NocTynatbl bopa. J1asepbl.

TeopeTuveckoe 3aHATHeE. PaanoakTUBHOCTD. 3aKoH
pagnoakTMBHOIO pacnaja. PafnMoaKTMBHbIE MPeBpaLleHus.
Paan0aKTUBHOCTb. 3aKoH pagnoakTUBHOro' pacnaga.

PagnoakTvBHble  npeBpaweHns.  Crnocobbl  HabnwgeHus u
perncTpauumn  3apsXeHHbIX YacTtuy. Adgekt Basunosa -
UepeHKoBa.

TeopeTnueckoe saHaTue. CTPOEHME aTOMHOro fgpa. [edekr
MaccChl, 3HEPrus CBA3M U YCTONYMBOCTL aTOMHbIX SAep.

CTpoeHve aTomHOro sgpa. JeekT Maccbl, 3Heprus ceA3v W
YCTOMNYMBOCTb aTOMHbIX S4ep.
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NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P61,
P62, MP63, MPy1,MPy?2,
MPy3, MPy5

OK 02, JIP8, /1P16, /1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP67, MNMPy2, MPy5

OK 05, JIP8, /IP16, IP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3L,
MP42, MP46, MP55, P63,
MP64, MP65, MPy2, MPy3

OK 05, /IP8, /IP16, NIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
P63, MP64, MP68, MPy2,
MPy4, MPy5, MPy9

OK 05, 11P8, JIP16, NIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
MP65, MPy3



TeopeTnueckoe 3aHaTue. HAOEPHbIE peakLMK. 3HepreTVIquKI/II7I
BbIXOJ, AePHbIX peakumid. ICKyCcCTBEHHas pafMoakTUBHOCTb.
FAnepHble peakumn. AfepHas aHepreTMka. SHePreTUYeCcKnin BIXO4
ALEPHbIX peakumnid. VICKyCcCTBEHHas paj0aKTUBHOCTb.

TeopeTnueckoe 3aHaTue. JleneHne TaXKenbix sgep. LlenHas
AOepHas peakuus. Ynpasnfemas LerHas peakuus. SaepHblia
peakTop. bronormnyeckoe feincTeme pagnoaKTUBHbLIX U3TYyUYEHWIA
JeneHve Taxenbix agep. LienHaa aaepHasa peakuus. Ynpasnsemas
LernHas peakums. AnepHbli peaktop. onyyeHve pagnoakTUBHbIX
M30TONOB M WX MpUMeHeHue. Buonoruyeckoe fencTsue
PafMOaKTUBHbLIX U3NYYEHUIA. DneMeHTapHble YacTULLbI
TeopeTuyeckoe 3aHATHE. TepMOFI,U,eprIVI CUHTE3

TepMosfepHbIn CUHTE3. DHEPrus 3ee3M.

KoHTponbHasa paboTta

Pasnen 7. CTpoeHue 3ceneHHON

Tema 7.1
CTpoeHue
ConHeyvHoi
CUCTEMB

Tema 7.2
JBoMOUMA
BceneHHoi

Teopetnueckoe 3auaTue. CTpoeHMe CONHEYHON  CUCTEMDI
3BE37bl, X OCHOBHbIE XapaKTepUCTUKMN.
ConHeyHasa cucteMa: nnaHeTbl U Masble Tena, CUCTeMa 3eMns—
NyHa. CtpoeHune n apontoumns ConHua un 38é3a. Knaccudgmkaums
3BE3[. 3BE3bl N UICTOYHUKM UX HEPTUMN.
TeopeTuueckoe 3avatue. MneuHbld MyTb — Hawa [anakTvka.

Tvnbl rafaktvkK. Paauoranakiuki W Keasapbl. BceneHHasd. 3akoH
Xab6rna.
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OK 05, P8, NIP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MPy5, MPy9

OK 05, OK 07, J1P8, J1P16,
P26, J1IP30, /1P33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, MP61, INMP68, MPy1,
MPyrO

OK 05, OK 07, /P8, /1P16,
P26, NP30, NTIP33, MP8,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, MP61, MNP68, MNMP69,
MPytO

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

MP21, MP33, MP36, MP37,
MP38, MP55, MP56, MP57,
MP61, MNMP63, MNMP69, rNP610,
MPy1, MPy6, MPy11, NPy12
OK 05, JTIP26, /1P34, MPS5,

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



lanaktuka. Tunbl ranaktuk CoBpemeHHble NpefCcTaBleEHN O
CTPOEHUM 1 3BONOLMN BeeneHHOM
Na6opatopHan pa6oTa Nel1l. V/I3yyeHre KapTbl 3Be34HOM0 Heba.

2
Pa6oTa Hag MHAUBUAYANbHBIM NMPOEKTOM 32
MpomexyTouHasa aTTectaumns (3K3ameH) 6
Bcero: 198
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34

NP61,MP63,MP69, MP610,
MPy1, MPy6, MPy11, MPy12
OK 04, NIP14, NIP23, NIP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP66,
MP69, MP610, MPy1,MPy7,
MPy12



3. YCNOBUA PEAJTN3ALNU MPOIPAMMBI YHEBHOI O NMPEAMETA

3/1. MaTepunanbHO-TeXHNYECKOe obecrneYveHne

[na ocBoeHMs nporpaMmmbl y4yebHoro npegmeta OOly/1l dusmka B
OBIMOY «K3MT» nmeetcs y4eOHbI KabUHET «PU3MKa.

[MomeLleHNe KabuHeTa OCHALLEHO TWUMOBLIM 060PYAOBaHWEM, B TOM 4uc/ie
cneuManu3vpoBaHHOW  y4yebHOM  Mebenblo M cpeAacTBaMyM  06yYeHMs,
HEOOXOANMBbIMWA ANt BbINONHEHMS TpebOBaHWIA K  YPOBHIO  MOArOTOBKM
obyyaroLmxcs.

OcHalLeHve y4ebHOro KabmHera:

- MOCaj0yHble MecTa Nno KoiMyecTsy 00y4yaroLmxcs;
- paboyee MeCTO nperofasaTens;

- 33faHnsa ana KOHTPOJbHbIX paborT;

- npodeccroHaIbHO-OPUEHTUPOBAHHbIE 3afaHNA;
- 3K3aMeHauWOHHble maTepuanbl.

TexHU4YecKne cpefcTBa 06yyeHUs:

— MNepCOHaNlbHbI ~ KOMMbIOTEP  C  JIMLEH3VMOHHBIM  MPOrpaMMHbIM
obecrieyeHnewm;

- TPOEKTOpP C 3KPaHOM.

3anbl:

BubnmnoTeka, YnTasbHbIN 3a1 C BbIXO4OM B CETb IHTEpHET.

3.2. VH(opmaLumoHHOoe obecrieveHne peannsalmy nNporpamMmmbl

[na peanvsaunmn nporpammbl B 6M61motedyHoM oHge OBIMOY «K3AMT»
MMEITCA MeyvaTHble U 3/1eKTPOHHbIe 006pa3oBaTe/ibHble UM MH(OPMaLUMOHHbIE
pecypcbl 415 UCMosb30BaHMs B 06pa3oBaTte/ibHOM MpoLiecce.

3.2.1. OCHOBHbIE UCTOYHUKN

1 Msknwes TI.4., byxosues b.b., Cotckmin H.H. ®Pusmka 10 Knacc.
YuebHUK. baszoBblii 1 yriny6neHHbIn ypoBHU. - M.: MpoceelyeHne, 2022,
2. Msakuwes I.4., byxosues b.b., Cotckmii H.H. ®Pusmka 11 Knacc.

YuebHuK. bazoBbli 1 yrny6neHHbIn ypoBHU. - M.: MpocBelyeHne, 2022,

3.2.2. lonoNHUTENbHbIE UCTOYHNKN

1 Ai3eHUOH, A. E. ®usmka: y4yebHWK W NpPaKTUKyM A0S CPeaHero
npoteccnoHanbHoro obpasosaHusi/ A. E. Aii3eHUOH. — Mocksa: M3aaTenscTBo
FOpanit, 2023.— 335 c¢.— (IMNpodeccmoHanbHoe obpasoBaHue).— ISBN 978-5-
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534-00795-4. — TeKcT: 3neKTpoHHbIA // ObpasoBatesnibHas nnargopma HOpanT
[canT]. — URL.: https://urait.ru/bcode/513094

2. [opnay, B.B. ®u3nka. 3agaum, TecTbl. MeTofbl pelueHus: yyebHoe
nocobue ans cpefHero npodeccroHasbHOro obpasosarHusa / B. B. Nopnay. — 2-e
n3g., nepepab. n gon.— Mocksa: M3patensctso HOpaint, 2023.— 343 c.—
(MpodpeccmoHanbHoe o6pa3oBaHue).— ISBN 978-5-534-16184-7. — TekcT:
ANEKTPOHHbIN /[ O6pasoBatenbHasd  nnatopma  HOpant  [cailT]. —
URL.: https://urait.ru/bcode/530576

3.2.3. VIHTepHeT-pecypchbl

1 EgnHasd KOMMekumMn  UMPOBbIX  00pasoBaTtesibHbIX — PecypcoB
[@nekTpoHHbIn pecypc] URL: http://school-collection.edu.ru/

2. Poccuilickasi  3MeKTPOHHas  WKona [3NeKTpoHHbI  pecypc] URL:
https://resh.edu.ru/

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

4. Pewy EI3 [OnekTpoHHbIN pecypc] URL: https://phys-ege.sdamgia.ru/
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4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI' O

NMPEOMETA
KOHTPONb U OLEHKa pe3y/nbTaTOB OCBOEHWS Y4eGHOro npeameTa
PAacKPbIBAIOTCA  uepe3  AWUCLIMMAIMHAPHBLIE  Pe3ynbTaThbl, HamnpaB/feHHble Ha

CbOpMI/IpOBaHI/Ie O6LLI|I/IX " I'IpO(beCCI/IOHaﬂbeIX KOMI'IETEHLI,I/IVI no pasgenamMmn Temam

COIEPXKaHMs y4eGHOro maTepuana.

Ob6uwasa /
npodgeccnoHanbHas
KOMNeTeHLMS

OK 01. BbibupaTb crnocobbl
peLueHuns 3aaau
NpogecCcMoHanbHOM
DeATENBbHOCTH
NPUMEHNTENIBHO K pa3/InYHbIM
KOHTEKCTaM

OK 02. Ncnonb3oBatb
COBPEMEeHHbIe cpeacTBa
noucka, aHanmsa u
NHTepnpeTaumm
NH(opmaumun, 1
NH(OPMaLNOHHbIE
TEXHONOMMN A1 BbIMO/IHEHMS
3afa4 npodeccnoHanbHOM
[eATeNnbHOCTU

OK 03. MNnaHnposaTthb U

Paspgen / Tema

BepeHwue
Pasgen 1, Tema 1.3

Pasgen 2, Tema 2.1, Tema
2.2, Tema 2.3

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

Pasgen 4, Tema 4.2

Pasgen 1, Tema 1.2, Tema
13

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

Pasgen 4, Tema 4.2

Pa3gen 5, Tema 5.1

Pasgen 6, Tema 6.1
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Tunbl OLEHOYHBIX

MeponpuaATUI

YCTHBI onpoc

TecTupoBaHue

YCTHbIA onpoc

TecTupoBaHue

YCTHbI onpoc

PU3NYECKNIA ANKTAHT
lNpencTtaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHasa paboTta

YCTHbIn onpoc
MpencTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
KoHTponbHasa pabota
TecTupoBaHue

YCTHbI onpoc

P UN3NYECKNIA ANKTAHT
MpefcTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
KoHTposibHas paboTa

YCTHbIN onpoc

PU3NYECKNIA ANKTAHT

TecTupoBaHue

YCTHbI onpoc

PU3NYECKNIN AUKTAHT
MpencTaBneHne pesynbLTaToB
nabopaTtopHbIX paboT
KoHTponbHas pabota
KoHTponbHas paboTa

MpeacTaBneHne  pesy/bTaToB
nabopartopHbIX paboT
MpeacTaBneHne  pesynbTaToB

nabopaTopHbIX paboT
KoHTponbHas paboTa
KoHTponbHas paboTa



peann3oBbIBaTb COOCTBEHHOE
npogeccMoHaibHoe Y
JMYHOCTHOE pasBuTye,
npesnpuHMMaTe/IbCKyHo
[eAaTeNIbHOCTb B
npodeccrMoHanbHol cgepe,
MCNONb30BaTb 3HAHWA NO
(PMHAHCOBOI rPaMOTHOCTA B
Pa3/INYHbIX XKN3HEHHbIX
CUTYyaUusx

OK 04. 3htheKTBHO
B3aMMOAENCTBOBATb U
paboTaTb B KONIEKTUBE U
KOMaHge

OK 05. OcyLecTBNATbL
YCTHYHO 1 MUCbMEHHYIO
KOMMYHWKaLUo Ha
rocyapCTBEHHOM fA3blKe
Poccuitckoin degepauun ¢
Y4YeTOM 0COBEHHOCTEN
COLMaIbHOTO N KY/IbTYPHOTO
KOHTEKCTa

Pasgen 2, Tema 2.2, Tema

2.3

Pasgen 3, Tema 3.2

MoBTOpeHMe Kypca (U3NKK
OCHOBHOM LUKObI
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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MMpeacTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas pabota

YCTHbIiA onpoc
MpencraBneHne  pesynbTaToB
nabopartopHbIX paboT
KoHTposbHas paboTta

BXx0fHO KOHTPO/b

YCTHbIIA onpoc

®PU3NYECKNIA AUKTAHT
TecTupoBaHue

YCTHbIA onpoc

PU3NYECKNIA AUKTAHT
MMpenctasneHne pesynbLTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTta
TecTupoBaHue
MpeacTaBneHne  pesy/bTaToB
nabopaTopHbIX paboT
KoHTposibHas pabota
KoHTponbHas paboTa
MpencraBneHne  pesy/bTaToB
nabopartopHbIX paboT

YCTHbIA onpoc
MpencraBneHne  pesynbTaToB
nabopaTtopHbIX paboT
KoHTponbHas pabota

YCTHbIA onpoc

PU3NYECKNIA ANKTAHT
lNpenctaBneHne  pesynbLTaToB
nabopaTtopHbIX paboT

YCTHbIA onpoc

PU3NYECKNIN QUKTAHT

YCTHbIA onpoc

PU3NYECKNIN AUKTAHT
KoHTponbHas paboTta
MpencraBneHne  pesy/bTaToB
nabopaTopHbIX paboT

YCTHbIn onpoc

PU3NYECKNIA AUKTAHT
KoHTponbHas paboTa



OK 07. CopgelicTBoBaThb
COXPaHEHMIO OKPYXKatoLLei
cpefbl, pecypcocbeperkeHuto,
MPUMEHSTb 3HaHWUSA 06
M3MEHEHWN KNMMaTa,
NPUHLMNbLI 6epeXXInBOro
NPOV3BOACTBA, APPEKTUBHO
[elicTBOBaTb B Upe3BblyaliHbIX
CUTyaUmax

MK 1.1. AHan13npoBsatb
Tpeb0oBaHUA TEXHUYECKOro
3afjaHns Ha NPOEKTMPOBaHNe
LUM(POBBIX CUCTEM

MK 1.2. Pa3pabatbiBaTb
CXeMbl 3/1EKTPOHHbIX
YCTPOINCTB Ha OCHOBE
WHTErpaslbHbIX CXEM Pa3Hoi
CTEeneHu UHTerpauum B
COOTBETCTBUM C TEXHUYECKUM
3aflaHnem

Pasgen 4, Tema 4.1,
4.2

Pasgen 5, Tema 5.1,
5.2, Tema 5.3

Pasgen 6, Tema 6.1,
6.2

Pasgen 7, Tema 7.1,
7.2

Pasgen 2, Tema 2.2

Pasgen 3, Tema 3.3

Pasgen 5, Tema 5.2

Pasgen 6, Tema 6.2

Pasgen 3, Tema 3.2

Pasgen 4, Tema 4.2

Pasgen 3, Tema 3.2

Paszgen 4, Tema 4.2
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Tema

Tema

Tema

Tema

MpeacTaBneHne  pesy/bTaToB
nabopaTopHbIX paboT
KoHTponbHasa paboTa

YCTHbIn onpoc

PU3NYECKNIA JUKTaHT
MpencTaBneHe pesynbTaToB
nabopaTtopHbIX paboT
KoHTponbHas pabota

YCTHbIA onpoc

PU3NYECKNIA AUKTAHT
KoHTponbHas pabota

YCTHbIA onpoc
MpencraBneHne  pesy/bTaToB
nabopartopHbIX paboT

YCTHBIIA onpoc
PU3NYECKNIA AUKTAHT
KoHTponbHas paboTa

YCTHbIn onpoc

PU3NYECKNIA QUKTAHT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbI onpoc
MpeAcTaBneHne  pesy/bTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTa

YCTHbI onpoc

KoHTposnbHas paboTa
MpeacTaBneHne  pesynbTaToB
MPaKTUYECKNX PaboT

YCTHbIN onpoc
MpeacTaBneHne  pesy/bTaToB
nabopaTopHbIX paboT

YCTHbIN onpoc
lNpencTtaBneHne pesynbLTaToB
nabopaTopHbIX paboT

YCTHbIN onpoc
MpeAcTaBneHne  pesynbTaToB
nabopaTtopHbIX paboT

YCTHbIA onpoc
MMpenctaBneHve pesynbLTaToB
nabopaTopHbIX paboT
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