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O6Lan xapakTepmcTMKa paboyeil nporpamMmmbl 06LLe06pa3oBaTe/IbHOM ANCLUN/INHDI
«40.02.04 KOpucnpyaeHuma»

1.1.  MecTo gucuUmnnanHbl B CTPYKTYpe obpasoBaTesibHOM nporpammbl CIrO:
Ob6uweobpasoBate/ibHasds ANCLUMMANHA «HaMMEHOBaHMe» SABMAETCH 0053aTe/lbHOW  4YacTbto
06ueo0bpa3oBaTeNbHONo LMKNa 06pasoBaTe/ibHOM Nporpammel B cooTBeTcTBUM ¢ PIOC CIO no

cneymanbHoctn 40.02.04 «KOpucnpyaeHuma»
1.2. Llenn n nnaHnpyemble pe3ysibTaTbl 0CBOEHUSA AUCLUNNHDBIL:

1.2.1. Uenb gucumnninHbl

CopepxaHune nporpaMmbl 06LLe06pa3oBaTe/lbHOM  AUCUUNINHBLI «PU3MKa» HanpaB/ieHO Ha
LOCTUXKEHME Pe3y/ibTaToB ee U3YyYeHUs B COOTBETCTBMU € TpeboBaHuamMu ®rOC COO ¢ yyeTom
npoeccnoHanbHol HanpasneHHocTn ®rOC CIO.

Llenb ancumnaunHbl «®usmkar:
* (HOPMMPOBaHME Y 0OYYAIOLLMXCSH YBEPEHHOCTY B LIEHHOCTM 06pa3oBaHMs,3HAYNMOCTM

(hM3NYECKMX  3HAHWIA AN COBPEMEHHOr0  KBa/M(MLMPOBAHHOTO ChNeuuanncTa  npu

OCYLLECTB/IEHMI €r0 NPOECCMOHANBHO AeATeNbHOCTH;
e (hOpMMPOBaHME ECTECTBEHHO-HAY4YHOI FPaMOTHOCTMH;

e OBflafieHMe creunpuUeckon cucTemMom MGU3NYECKUX MOHATUI, TEPMUHONOTUER W

CUMBOJINKOI;
* OCBOEHWE OCHOBHbIX PU3NYECKNX TEOPWIA, 3aKOHOB, 3aKOHOMEPHOCTEIA;

* 0BfaZieHNEe OCHOBHbLIMW METOAAMM Hay4YHOrO MO3HAHWA MPUPOAbI, NCMNONb3YEMbIMU B
(u3mke (HabnogeHwe, onucaHwe, W3MepeHWe, BbIABWXXEHWE  TUMOTE3, NPOBeLeHUe

3KCMEPUMEHTA);

e 0B/afeHVe yMeHUAMK 06pabaTbiBaTb AaHHbIE 3KCMEPUMEHTA, 0OBACHATLNONYYEHHbIE
pe3ynbTaThl, YCTaHABNMBATb 3aBUCMMOCTU MeXAY (hM3NYECKUMU BeMYMHAMKU B HAGNHO1aEMOM

SIBNEHWU, AeNaTb BbIBOAbI;
* (hopMMpOBaHME YMEHWS peLlaTb PU3NYECKre 3aaum pasHblX YPOBHEN CNOXHOCTY;

* pasBuTME MO3HaBaTeNbHbIX WHTEPECOB, WHTENNEKTyalbHbIX W TBOPYECKUX
CNoco6HOCTEN B npoLiecce NPUOGPETEHUS 3HAHUIA C MCNOMb30BaHMEM Pa3/INYHbIX UCTOYHUKOB
MH(OPMaLMM U COBPEMEHHbIX WHMOPMALMOHHBIX TEXHONOrWUA; YMeHWUI (opMynupoBaTth U
060CHOBbLIBaTb COGCTBEHHYHO MO3ULMIO MO OTHOLLEHWNIOK (IU3MUeCKOM NHPOPMaLMK, NomyyYaeMoit

M3 Pa3HbIX NCTOYHWNKOB;

e BOCMMTaHWe YyBCTBa FOPAOCTM 3a POCCUMACKYHO (DU3NYECKYHD HAyKY.
OC06eHHOCTb (hopMmpoBaHUS COBOKYMHOCTH 3afay N3yyeHuns (hun3nku
ans CUCTEMbI cpefHero npogecCMOHaNbHOTO 06pa3oBaHus 3aK/o4aeTcs

B HEOOXOAMMOCTM peann3aumm NpoecCMoHaIbHON HanpaBNeHHOCTM PellaeMblX 3afad, yuéta



0C06eHHOCTEN cthepbl AeATeNbHOCTH BYAYLLUMX CNEeLUanMcToB, NO3TOMY, MPaKTUYECKU, B KaXL0M
pasgene npUMepHoin pabouei nporpaMmbl,
B COep>KaHuM y4ebHOro mMatepuana, npuBeAeHbl TeMbl MPaKTUYecKuX paboT, cnocobCTByOLLMe
6onee HarnsafHOMY YCBOEHMIO y4yebHOro martepuana. lMpenogaBaTenb BrpaBe CaMOCTOSATENbHO
BbIGMpaTh POPMY U3yuYeHUs martepuana: Nekuus, 4eMOHCTpauns aKCneprMeHTa, npakTuyeckas
paboTa, NPaKTUKyM MO PeLleHWto 3afay M np., a Takke Mo CBOeMY YCMOTPEHMIO MPOBOAUTH
[LEMOHCTPaLUNOHHbIe W nabopaTopHble paboTbl € YYETOM WUMeElOLWErocs 060py0BaHUSA
(onpesenatb NPOLOMKUTENLHOCTL N1a60PATOPHOr0 UAN NPaKTUYECKOro 3aHATUA, LOMOMHATL ero
Apyrumy Bugamu paboT: M3yyeHWe TEOpeTMYecKoro maTepuana, pelleHwe 3ajady, paborta C
TEXHUYECKNM TEKCTOM, TECTUPOBaHME 1 Np).

MpenogaBaTe/ib MOXeT CaMOCTOATENbHO OMNpeAensaTb NOCef0BaTe/IbHOCTb U3YUYeHUs Y
06bEM 4acoB, OTBOAMMbIV Ha U3yUYeHWe OTAeNbHbIX TeM, BbloMpaeT TeMaTuKy npoeccroHaibHO
OPWEHTUPOBAHHOIO COLEePXaHWUs AWUCLUMNMHBI B 3aBUCUMMOCTM OT Ccheundpukn Oyayliein

npoecCUOHaNbHOMN AesTeNbHOCTI 06yYatoLLMXCS.



1.2.2. MnaHnpyemble pe3ynbTaTbl 0CBOEHUSA 06LLLe06pa3oBaTe/IbHON AUCLMNANHBI B cooTBeTCTBUN ¢ DIOC CIO un Ha ocHoBe ®IFOC COO

dopmMupyemble obLme
(panee - MK)
" npeaMeTHbLIMM

®IrOC COO npeacTasneHbl B Tabnmug:

Koa v HaumeHoBaHue

(hopMUpyemMbIX KOMMETEHLNIA

OKOL
OK 01. Bblbupatb cnocoobs!
peLLeHns 3agau
NpogecCcMoHabHOM
[eATeNbHOCTH
NPUMEHUTESIbHO
K pas/IM4yHbIM KOHTEKCTam

KOMMeTeHunn (manee - OK) n npogeccuoHanbHble KOMMeTeHUMun
eroc Cro B COOTHeceHuu c JIMYHOCTHbIMMU, MeTanpegMeTHbIMN
pe3ynbTaTamu 00y4yeHus 6a30B0ro YPOBHS (nanee — MPo6)
Pe3ynbTaTbl 00yyeHUs
O6uwunel OuncunnnmHapHble'

JINYHOCTHbIE pe3ynbTaTbl JO/MKHbI OTpaXKaTb B YacTy
TPY/10BOr0 BOCMUTAHUS:

- TOTOBHOCTb K TpyAy, OCO3HaHMe LEeHHOCTU
MacTepcTBa, TpyLontobue;

FOTOBHOCTb K aKTUBHOW  AeATENbHOCTU
TEXHONOMNYECKO
M couManbHOW  HampaBfIeHHOCTW,  CMOCOGHOCTb
MHALUMNPOBATb, MNMaHMPOBaTb W CaMOCTOSTENIbHO

BbINO/HATb TaKyHo LeATe/IbHOCTb;
- UHTEpec K pasnnyHbiM cthepaM npodeccuoHabHOM
[eATeNbHOCTH,

- TOTOBHOCTb MW CMOCOGHOCTb K 06pa3oBaHuIo
1 Camo06pa30BaHMI0 Ha NPOTSXXEHUMN BCE XKU3HU;
MeTanpefMeTHble pe3ynbTaTbl O/IXKHbI OTPaXKaThb:
OsnafieHvie YHVBEpCa/ibHbIMM y4yebHbIMK
no3HaBaTe/lbHbIMU AeACTBUAMM:

a) 6a30Bble NI0rMYecKne aencTBumS:

CamoCTOATeNIbHO (DOPMY/IMPOBATL U aKTyan3nmpoBaThb
npo6nemy, paccMaTpuBaTb €€  BCECTOPOHHE;
yCTaHaBNMBaTb  CYLUECTBEHHbIA  MPU3HaK UK
OCHOBaHWS [A/19  CpaBHEeHWs, Knaccupukaumm u
0600LLeHNs;  onpefensTb  Uenn  LeAaTeslbHOCTH,
3aflaBaTb napameTpbl 7 KpuTepum

MP6 1. CdopmMMpoBaHHOCTb MPEACTaBAEHUA O  ponu
N MecTe (PU3VKU M acCTPOHOMUWM B COBPEMEHHON HAay4HOM
KapTVHe Mupa, O CUCTeMOOOpasyrolWein ponn  (U3NKK
B PasBUTUN eCTECTBEHHbIX HayK, TEXHUKN N COBPEMEHHbIX
TEXHONOrWiA, O BKNafe POCCUIACKMX W 3apyOeXHbIX YYeHbIX-
(M3MKOB B pasBUTME HayKW; MOHUMaHWe (U3NYECKOW
CYLLHOCTMN HabnoaeMbIX ABEHUA MUKPOMMPA, Makpomupa u
Merammpa; NMOHMMaHne ponu acTpoHOMUU
B NPaKTUYeCKO [AeATeNbHOCTU 4esnioBeKa W AasibHeiLlem
Hay4YHO-TEXHNYECKOM pasBuTUK, ponn (hr3nKm
B (hopmupoBaHUM  Kpyrosopa U  (YHKLMOHaNbHOM
rpaMOTHOCTW YesloBeKa A4N1a peLleHmns NpakTUYecKnx 3agay;

MP6 2. CdopMUPOBaHHOCTb  YMEHMIA  pacrno3HaBaTb
(hm3nyeckne ABNIEHUS (npoueccel) " 00BACHATH
MX Ha OCHOBE M3YYeHHbIX 3aKOHOB, pPaBHOMEpHOe

N pPaBHOYCKOPEHHOe MPAMOSIMHEHOe [BUXEHWE, cBOBOLHOE
nafeHne Ten, [BWXKEHWe N0  OKPY>XHOCTW,  UHepLus,
B3aUMOAENCTBUE Ten, KonebaTeslbHOE [ABMXKEHUE, Pe30HaHC,
BO/IHOBOE [BWXXeHue; Anddysnsa, O6pOyHOBCKOE [ABWXKEHME,
CTPOEHME XXNAKOCTEN 1 TBepAbIX Ten, U3MeHeHne o6bema Ten
npy HarpesaHUM (OXNIAXAEHWUM), Terna0BOe paBHOBECUe,
ncnapeHve, KOHAeHcauus, MnasfeHne, KpucTanamsaums,
KUMNeHne, BNaXXHOCTb BO3AyXa, CBA3b CPeAHEeR KUHEeTUYeCKOoi



X  [JOCTWXKEHMS; BbISABASATb 3aKOHOMEPHOCTU WU
npoTUBOpeYUns
B pacCMaTprBaeMbIX ABIEHUSAX
6) 6a30Bble UccnefoBaTe/IbCKMe AeNCTBUS:
- BMafieTb HaBblKkaMW Y4yeOHO-MCCNef0BaTeNbCKOW 1
MPOEKTHON [eATeNIbHOCTW, HaBblkaMW paspeLleHus
npob6nem;
- BbIIBNATb  MPUYMHHO-CNEACTBEHHbIE  CBA3U U
aKTyasM3mpoBaTb 3ajady, BblABMraTb FUMOTE3y ee
pelleHns, Haxo4WUTb apryMeHTbl A5 LOKa3aTenbCTBa
CBOMX YTBEPXAEHWIA, 33aBaTb NapaMeTpbl U KpUTepum
peLleHus;
- aHaIM3MPOBATH MOJTyYEeHHbIE B XOf€ PeLIeHNs 3a4a4m
pesynbTaThl, KpUTUYECKU oLeHuBaTb nX
[0CTOBEPHOCTb, MPOrHO3MPOBaTh M3MEHEHUE B HOBbIX
YCNOBUSAX;
- YMeTb MNepeHOCUTb 3HaHWUA B MO3HaBaTe/IbHY0 W
MPaKTUYECKYHO YaCTUN XKXUN3HeLeATeNbHOCTH;

YMETb  WHTErpupoBaTb  3HaHWA U3  pasHblX
npeLMeTHbIX 0bnacTei;
- BblABUraTb HOBble MAEWN, Npegnaratb OPUrMHaNbHbIE
MOAXOAbI W peLLleHus;

NPosBAATL CMOCOOGHOCTb WX WCNONb30BaHUS B
no3HaBaTe/IbHOM U COLManbHOW NpaKkTuKe



3HEeprum TEMNOBOr0 [ABWXEHUA MOMeKyn ¢ abContoTHOM
TemnepaTypor, nOBbileHWe [aBfeHWs rasa npu  ero
HarpesaHuu

B 3aKpbITOM COCYyfle, CBfi3b MeXZy napaMeTpamu COCTOSHWA
rasa B M30npoueccax; 3MeKTpusauua Ten, B3anmMoJeincTeue
3apafoB, HarpeBaHue NPOBOAHMKA C TOKOM, B3aUMOAENCTBUE
MarHWTOB,  3/MIEKTPOMAarHUTHas  WHAYKUWUs,  LeicTeue
MarHUTHOro nons Ha NMPOBOAHVK c TOKOM
W OBMXYLLMIACA  3apaf, 3NeKTPOMarHuTHble  KosebaHus
W BOJHbI, NPSMOMMHEHOE  pacnpocTpaHeHue  CBETa,
OTpaXKeHue, MNpeioM/eHne, WHTepdepeHuus, audpakums
1 nonapusaums ceeta, AMCNEPCUs CBeTa; (POTOINEKTPUYECKNT
ahekT, CBETOBOE AaBleHMe, BO3HUKHOBEHWE fIMHENYaToro
CMeKTpa aToMa BOAOPOAA, €CTEeCTBEHHas W WUCKYCCTBEHHas
PaAnoaKTUBHOCTD;

MP6 3. BnageHne ocHoBOMOMAralWUMN  (HU3NYECKUMM
MOHATUAMMN U BEIMUMHAMMU, XapaKTePUsyoLWUMN HrUsnyeckme
npoueccbl (CBA3AHHbIMA C  MEXaHWYECKUM  [BVDKEHMWEM,
B3aUMOLENCTBMEM TeN, MeXaHW4YeCKMMU KonebaHusMU U
BO/IHAMW; aTOMHO-MONEKYNSPHbIM  CTPOEHVEM  BeELLEeCTBa,
TENNOBbIMW MpoLeccamu; 3NeKTPUYECKUM U MArHUTHbIM
noNfsMKU,  3NEeKTPUYECKMM  TOKOM,  3/IEKTPOMarHUTHbIMM
KonebaHMAMM M BOSMHAMUW;  ONTUYECKUMU  ABNEHUAMMU,
KBAHTOBbIMU SIBIEHUAMU, CTPOEHMEM aTOMa 1 aTOMHOr0 pa,

pa,ﬂ,VIoaKTVIBHOCTb}O); BnageHne OocHoBoOMoMnararvOWnmMn
aCTPOHOMUNYECKNMMU MOHATUAMN, Nno3BOIAOLWNMH
XapaKTepusoBaTb MPOLECCHI, MpoucxogAdwlne Ha 3Be3fax, B
3BE€34HbIX cuctemax,

B MeXrasakTuyeckoi cpefe; [LBWKEHWE He6ecHbIX Tef,
3BONIOLMIO 3Be3 M BceneHHoI;

nee 4. BnageHve  3aKOHOMEPHOCTAMM, 3aKOHaMu
N TeopuaMU (3aKOH BceMUpHOro TaroteHus, I, 11 v 111 3aKoHbI
HblOTOHA, 3aKOH COXPaHEHUS1 MEXaHUYEeCKOW 3Hepruu, 3akoH






COXpPaHEeHUs UMMynbCa, MPUHLMN  CynepnosvuuMm  cun,
NPUHLMN PaBHOMPaBHOCTU WHEPLAaNbHbIX CUCTEM OTCYETa;
MOIEKYNAPHO-KMHETUYECKYHO TEOpUI0 CTPOEHWS BeLLecTBa,
rasoBble 3aKOHbl, MEPBbIA 3aKOH TEPMOAMHAMMWKM; 3aKOH
COXpaHeHUs 3MeKTPUYECKOro 3apafa, 3akoH KyroHa, 3akoH
Oma panda ydyacTka uenu, 3akoH Oma ansa  NOHOWN
3NEKTPUYECKOA Lenn, 3akoH [hkoynsa - JleHua, 3aKoOH
3NMEKTPOMarHUTHON MHAYKUMKW, 3aKOH COXPaHEHWS 3HEepruu,
3aKOH NPSMOSIMHEAHOr0 pacrnpoCTpaHEHUs CBeTa, 3aKOH
OTPaXEHMsi CBeTa, 3akOH MPeNoMIeHNs CBeTa; 3aKOH
COXPaHEHUs| 3HEPruKn, 3akKOH COXPaHeHWs MMMNY/bCa, 3aKOH
COXPaHEHUs 3NEKTPUYECKOro 3apsga, 3akOH COXpaHeHus
MaccoBOro uucna, noctynatbl bopa, 3aKOH pafM0aKTUBHOIO
pacnafa);  YBEpPeHHOe  UCMONb30BaHWE  3aKOHOB U
3aKOHOMEpHOCTEM Npu aHanuse (U3NYECKUX ABNEHUA W
MPOLLECCOB;

MP6 6. BnageHve 0CHOBHbIMU METOAAMU HAYYHOTO MO3HaHWUS,
NCMONMb3yeMbIMU B (IM3NKe: MPOBOANTL MPAMbIE Y KOCBEHHbIE
N3MEPEHUS (PU3NYECKUX BENNYMH, BblOMpasi ONTUMAsbHbIN
CNocob M3MepPEeHUs U UCMONb3ys W3BECTHbIE METO/Abl OLEHKM
NOrpelwHocTed  M3MEpPeHWin,  MPOBOAMTbL  UCCNeAoBaHue
3aBMCUMOCTEN (hn3nyecKnx BENNYNH
C  WCNOMb30BaHMEM  MPSAMbIX  WM3MEPEHWI,  OOBACHATbL
MoslyyYeHHble pe3ynbTaTbl, UCMOMb3yA (U3MYECKUe Teopuw,
3aKOHbl W MOHATUSA, WU [JenaTb BbIBOAbl; CO6M0AATL MpaBuia
6esonacHOro Tpyga Mpyv  MPOBEAEHUN  UCCMeA0BaHWi
B pamkax  Yy4yebGHOro  aKcnepumeHTa U y4yebHO-
NCCNeaoBaTeNbCKOM  AeATeNIbHOCTM  C  WUCMO/b30BaHMEM
LUMMPOBLIX M3MEPUTENbHbIX YCTPOMCTB U nabopaTOpPHOro
0bopyfoBaHuS; chopMMpPOBaAHHOCTb npeAcTaBieHni
0 MeToAax MoMyYeHUs Hay4YHbIX aCTPOHOMUYECKMX 3HAHWIA;
MP6 7. CoOpMMPOBAHHOCTL YMEHUS pellaTb pacyeTHble
3afayn C SIBHO 3afaHHOW (U3MYecKol MOAENbl, MCMO/Mb3ys



OK 02. Ncnonb3oBaTb
COBpPEMEHHbIE CpefCcTBa
nomcka, aHanmsa

N NHTepnpeTaunu
NHopMaLnu

N NHOPMALNOHHbIE
TEXHON0rnn

ANA BbINONHEHNA 3a4ad
npodeccrMoHanbHO
LeATeNIbHOCTH

JINYyHOCTHbIEe pe3ynbTaTbl AO/MKHbI OTPaXKaTb B 4acTu
LLEHHOCTM Hay4YHOro MO3HaHUSA:

chopMUPOBAHHOCTb MWPOBO33PEHNS,
COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKn M O6LECTBEHHON MpPaKTUKK, OCHOBAHHOIO Ha
Ananore KynbTyp, CMNOCOGCTBYHOLLENO OCO3HAHWIO
CBOEro MecTa
B MOIMKYNbTYPHOM MUPE;
- COBEpLLEHCTBOBaHME £A3bIKOBOW W 4MTaTeNbCKOM
KynbTypbl KaK CpefAcTBa B3aMMOAENCTBUA MexXay
NHOABMW 1 NO3HAHWSA MUPA;
MeTanpeaMeTHbIe pe3ybTaTbl AO/KHbI OTPaXKaTb:
OBnageHne YHMBepCasbHbIMU y4eOHbIMK
Nno3HaBaTe/IbHbIMWN AENCTBUSMMN:
B) paboTa ¢ nHhopmaLmei:
- BNafeTb HaBbncamMnm MoaydYeHUs uHhopmaymm u3
MCTOYHMKOB  pasHblX  TWUMOB,  CaMOCTOSITE/IbHO
OCYLLECTBNATb MOWCK, aHaiu3, CucTemaTuzaumio 1
NHTEpPNpeTauno MHMOpMaLnM pasnuYHbIX BULOB U
(hopm nNpeacTaBneHuns;

NCMOMb30BaTb  CpeacTBa  MHAOPMALMOHHbIX
M KOMMYHVKAUMOHHbIX TEXHOMOTUA B  peLleHnm
KOTHWUTMBHBIX, KOMMYHMKATUBHbIX "

opraHmn3alUnOHHbIX 3aa4y C cobnofeHnem Tpe6OBaHMVI

(M3nveckne 3akOHbl W MPUHLMMBI, Ha OCHOBE aHann3a
yCNnoBus 3afaun BbloMpaTb (DM3MYECKYHD MOZLENb, BblAeNATb
(m3nyeckne  BeMUMHLI UM (DOPMYNbl,  HeobXoAUMble
ONA  ee  pelleHus, nNpoBOAMTbL pacyeTbl W OLleHMBATb
peanbHOCTb MOMYYEHHOr0 3HaYeHUst PU3NYECKOIN BENIMUUHBI;

pewaTb KayeCTBEHHble 3afjaun, BbICTPaMBasi OTUYECKU
HEeMNpOTUBOPEUMBYIO LLenouKy paccyaeHuii
C OMOpoii Ha M3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTY

N nsnyeckme ABneHns

MP6 5. YMeHMe yunTbiBaTb rpaHuLbl MPUMEHEHUSA U3YUYEHHbIX
(hm3nyecknx Mofeneii: matepuasibHas TOYKa, MHepuuanbHas
cucTema OTCYeTa, MAeaslbHbIV ra3; MOAEeNN CTPOEHMS rasos,
YXNAKOCTEN 1 TBEPAbIX TeN, TOUEUHbIV 3MEKTPUYECKUIA 3apaf,
fAepHas MofeNb aToMa, HYK/IOHHas Mofe/fb aTOMHOro sgpa
npu pewleHnn Hr3nMyecknx 3agay;

MP6 9. CdopmMMpOBaHHOCTbL  COOCTBEHHON  NO3ULUM
MO OTHOLUEHMIO K (DM3MYECKOI MHhopMaLMK, Noy4vyaeMoi 13
pasHbIX WCTOYHWKOB, YMEHWIA WCNONb30BaTb LUDPOBbIE
TEXHONOrNW 419 NOUCKA, CTPYKTYPUPOBaHMS, MHTepnpeTaLmm
W MpefcTaBneHWUss  y4ebHOW M Hay4YHO-MONYNSPHOWA
MH(OpMaLMK; pa3BUTME YMEHWUA KPUTUYECKOro aHaiusa
noay4yaemMon nHgopmaymm



OK 03. lNnaHupoBaTb

V1 peasin3oBbIBaTh
CO6CTBEHHOE
npogeccnoHanbHoe

1 IMYHOCTHOE pa3BUTUe,
npesnpUHMMATENLCKYHO
[eATeNIbHOCTb

B NpoeccMoHanbHOM cepe,
MCNOMb30BaTh 3HAHUA NO
npaBoOBOA

¥ (PMHAHCOBOW FPamMOTHOCTY
B Pa3/IMYHbIX XXN3HEHHbIX
CUTyaLUusx

OK 04. OtpdhekTnBHO
B3aMMOAECTBOBATb
1 paboTartb

B KO/INEKTMBE

3PrOHOMMWKM, TEXHWKM  6e30MacHOCTW,  TUTUEHbI,
pecypcocbepeXxeHns, NpPaBoOBbIX U 3TUYECKUX HOPM,
HOPM MH(OPMaLMOHHOI 6e30MacHOCTY

JINYHOCTHble pe3ynbTaThbl AOMKHbI OTPaXKaTb B 4acTu
[YXOBHO-HPABCTBEHHOI0 BOCMMTAHWS:

- CMOCOGHOCTb OLEHMBATb CUTyauuto W MPUHUMATb
0CO3HaHHbIE PELLEHNS, OPUEHTMPYSICb Ha MOpasibHO-

HPaBCTBEHHbIE HOPMbI
N LEHHOCTWH,
-0CO3HaHKe NTNYHOT O BKnapg B NOCTPOEHNE

yCTONYMBOro OyAyLULEro;

MeTanpefMeTHbIe pe3y/bTaTbl AO/HKHbI OTPaXKaTb:
OBnageHwve YHMBepCabHbIMU PErynsaTUBHbIMM
LNENCTBUSMMN:

a) camoopraHum3ayms:

- CaMOCTOSTENIbHO OCYLLECTBAATb MO3HABATE/IbHYHO

[eATeNbHOCTb, BbIABNATL  MPO6GAEMbl, CTaBUTb WU
(hopmynmpoBsaTtb COOCTBEHHbIE 3agaun B
06pasoBate/ibHOA [eaTenbHOCTH
W XXM3HEHHbIX CUTYyaLusaXx;

CaMOCTOATE/IbHO  COCTaBAATb  MJaH  pelleHus
npo6siemMbl
C YYeTOM MMEKLNXCA PecypcoB, COBCTBEHHbIX

BO3MOXXHOCTEN 1 NpeanoyTEHNIA;

6) CaMOKOHTPO/Ib:

MCMOMb30BaTb MpPUEMbl  pedieKcum
CUTyauun, Bbi6opa BEPHOTO PeLLeHNs:;
- YMETb OLEHMBaTb PUCKN U CBOEBPEMEHHO NPMHMMATb
PELLUEHNS MO UX CHUXKEHWIO

JInyHOCTHbIe pe3ynbTaTbl JO/MKHbI OTpaXkaTb B 4YacTu
LIEHHOCTW Hay4HOr 0 MO3HaHWS:

-0BMafleBaHNe HaBblKaMy yU4e6HO-1CCne0BaTeNbCKOM,
MPOEKTHON 1 CoUManbHON AeATENbHOCTY;

ANS OLEHKM

MP6 9. CdhopMMPOBaHHOCTb  COBGCTBEHHOW  MO3MLMM
M0 OTHOLLEHMIO K (h3nYecKor MHopMaL MK, NonyyYaeMon m3
pasHbIX WCTOYHUKOB, YMEHWIA WCNONb30BaTb LMUPPOBLIE
TEXHONOTrMW ANt NOMCKA, CTPYKTYPUPOBaHWS, MHTepNpeTaLmm
W NPeAcTaBneHMs  y4yebHOW M HAYYHO-MONYNSAPHOMN
MHOPMaLMKN; pPasBUTME YMEHWUIA KPUTUYECKOTr0 aHanm3a
nony4aemoii MHhopmauum

MP6 10. OsnageHue ymeHuamyu paboTaTb B rpynne
C BbINO/IHEHMEM Pa3/INYHbIX COLMa/IbHBIX PONER, NNaHMPOBaTb
paboTy rpynnbl, paLnoHanbHO pacnpefensaTs AeaTeNbHOCThb B
HeCcTaHAAapPTHbIX CUTyauuax, afeKBaTHO OLEeHMBaTb BKNaf



1 KOMaHAge

OK 05. OcyuecTtBnsth
YCTHYIO 1 MUCbMEHHYO
KOMMYHMWKaLMIO Ha
rocyjapCTBEHHOM i3blKe
Poccuiickoin deaepauun ¢
YYeTOM 0COBGEHHOCTEN
COLMaNbHOro M KyNbTYPHOMO
KOHTeKcTa

MeTanpeaMeTHble pe3ynbTaTbl 4O/MKHbI OTpaXKaTh:

OBnafieHne YHUBepCa/ibHbIMU  KOMMYHUKATUBHbLIMU

LNENCTBUSAMMU:

6) COBMeCTHasn [eATeNlbHOCTb:
MOHMMATb W MCMNO/b30BaTh

KOMaH/HOl

Y MHAMBUAYbHOW paboThl;

- BbIOMpaTh TEMATUKY U METO/bl COBMECTHbIX Ae/CTBUIA

C YYETOM 0OLLMX NHTEPECOB N BO3MOXKHOCTEN KaXKA0ro

usieHa KONNEKTUBA;

npenmyLLecTBa

- MPVHUMATb LEeIM COBMECTHOW AesTeNbHOCTH,
OpraHv3oBbIBaTb U KOOPAUHMPOBATL AeiCTBMA MO ee
LOCTUDKEHMIO: COCTaBNATb nnaH [eicTBUiA,

pacnpefensTb Poau C y4YeTOM MHEHWUIA Yy4aCTHWKOB,
06CcyxaaTb pe3ynbTaTbl COBMECTHOM paboThl;
-OLeHMBaTb KayeCTBO CBOEro BK/Mafa W Kaxaoro
yyaCTHMKa KOMaHAbl B 00WWiA  pe3ynbTaT Mo
pa3paboTaHHbIM KpPUTEPUAM;
OsnageHue YHVBEPCa/bHbIMU
LNENCTBUSMMU:

) NpUHATKE cebs 1 ApYrnx Naen:
- MPUHMMATb MOTUBbI U apryMeHTbl ApYTuX Ntog4ein npu
aHasm3e pesynbTaToB AeATe/IbHOCTH

JNINYHOCTHbIEe pe3ynbTaTbl JO/MKHbI OTpaXaTb B 4acTy
3CTETMYECKOro BOCMUTaHUS:

- 3CTETMYECKOE OTHOLLEHWNE K MUPY, BKIOYas 3CTETUKY
OblTa, HAy4YHOro M TEXHUYECKOro TBOPYECTBa, CNopTa,
Tpyna

1 06LLECTBEHHbIX OTHOLLEHWIA;

B 061aCTN NaTpUOTUYECKOr0 BOCMUTAHUSA NPOABNAT:
-LLEHHOCTHOE  OTHOLUEHWEe K  TOCYAapCTBEHHbIM
CYMBO/IaM, UCTOPMUYECKOMY U MPUPOLHOMY Hacneauto,
namsaTHUKaM, Tpagmumam HapoaoB Poccuu,

perynsTuBHbIMU

KaXAoro n3 YYaCcTHMKOB
B peLLeHne paccMaTpuBaemoli Npo6embi

rpynnbl

MP6 1 CdopMMpoBaHHOCTL MNpPeACTaBNeHWA 0  posn
N mecTe (M3NKM N acTPOHOMUM B COBPEMEHHOW Hay4HON
KapTVHe Mupa, O CUCTeMoo6pasylollein ponn  (U3NKu
B Pa3BUTUN €CTECTBEHHbIX HayK, TEXHWKW W COBPEMEHHbIX
TEXHONOIWI, O BKMafe POCCUMCKUX U 3apyOeXHbIX YUeHbIX-
(M3MKOB B pasBUTME HAyKW; MOHMMaHMe (U3NYECKON
CYLLHOCTU HabntoaeMbIX ABMEHUA MUKPOMUPA, Makpomumpa u
mMerammpa,; NOHVMaHue ponu acTpoHOMUW
B MPaKTUYecKoW [eATeNlbHOCTU 4YenoBeka W JanbHeliem
Hay4HO-TEXHUYECKOM pasBUTUN, ponu WZEI T



OK 07. CopelicTBoBaTb
COXPaHEHMIO OKpPY>KatoLLeli
cpefbl, pecypcocoepexxeHuto,
NPUMEHATbL 3HaHWA 06
M3MEHEHNUN KIMMaTa,
NPUHLMUNbI 6EpeXXINBOr0
Npon3BOACTBa, 3NNEKTUBHO
JelicTBoBaTb

B Upe3BblYaHbIX CUTYaLUAX

MK 11

JOCTVXKeHMAM Poccuy B Hayke, MCKYCCTBe, CMOpTe,
TEXHONOIMAX U TPyZe;

MeTanpeamMeTHbIe pe3y/bTaTbl 4O/DKHbI OTpaXKaTh:
OBnageHne YHMBEPCANbHbIMA  KOMMYHUKATUBHbIMM
AEeACTBUAMK:

a) 06LLeHue:

- OCYLLEeCTBNATb KOMMYHMKauum BO BCeX chepax
XW3HY;

- Pa3BEPHYTO M IOFMYHO U3M1araTb CBOK TOUKY 3PEHNS
C MCNO/b30BaHNEM A3bIKOBbIX CPEACTB

JInyHOCTHbIE pe3ynbTaTbl AOMKHbLI OTpaXaTb B 4acTu
3K0MI0MMYeCKOro BOCNUTaHUS:

- ChOPMMPOBAHHOCTb  3KOIOTMYECKOW  KY/bTYpbl,
MOHWMaHUe  BAWSHWUSA  COLMaNbHO-3KOHOMMYECKUX
MPOLECCOB Ha COCTOSIHME MPUPOLHOM W COLMaNbHON
cpegsl, 0CO3HaHue rno6anbHOro XapakTepa
3K0N0rMYecKnx npobnem;

- NNaHUpOBaHWEe W OCYLIeCTBNEHWe [AeNCTBMIA B
OKpY>XKatoLlen cpede Ha OCHOBe 3HaHUA  Lenei
YCTONYMBOr0 PasBUTUSA Y€10BEYECTBA;

aKTVBHOE HenpuaThe [AeACTBUIA, MPUHOCALLUX BpPes
OKpY>KatoLLleli cpeae

B (opmmpoBaHMM  Kpyrosopa U  (OYHKLMOHANbHOM
rPaMOTHOCTW Ye/oBeKa N5 PeLleHns npakTuyecknx 3atau

MP6 8. ChopMMPOBAHHOCTb YMEHMS MPUMEHSATb MONYYEHHbIE
3HaHMA ANs 00BSACHEHMSA YCNOBUIA NPOTEKaHUs DU3NYECKUX
SBNEHUI B NpUpode v ANd NPUHATUSA NPaKTUYECKUX PeLLeHMit
B MOBCEAHEBHON XWU3HN AN obecrneyeHns 6e30nacHOCTU Mpwu
obpalieHnUn c ObITOBbIMKM MpubopamMu U TEXHUYECKUMU
YCTPOWCTBaMU, COXpPaHeHWs 340pPOBbS M COBGNHOAEHUS HOPM

3KO/IOTMYECKOTO  MOBEAEHUS B OKpYXawoleid  cpege;
MOHMMaHWe  HEOOXOAMMOCTM  MPUMEHEHWUS  AOCTUXKEHMWIA
husnkm " TEXHO/OT N ans paLOoHaIbHOro
NPYPOAONO0/b30BaAHUSA



2. CTpyKTypa u cogep>kaHue o6Leobpa3oBaTesibHON AUCLUNINHBI

2.1. O6bem AUCUUNANHBI U BUAbI Y4e6HON paboTsl

Bug yyebHon paboThbl

O6bem 06paszoBaTesibHOM NporpaMMbl AUCLUMN/IVHBI
OCHOBHOE coaepyaHue

B T.4.

TeopeTnyeckoe 00yyeHme
npaKTUyecKune 3aHATUS

KOHTPO/IbHble paboTbl/nabopaTtopHble

MpoteccmoHanbHO OPUEHTMPOBAHHOE coAepXKaHMe (coaepXkaHme
NPUKNagHoOro mogyns)

TEOopeTUYecKoe 0byyeHune
NpaKTUYeCKne 3aHATUA

KoHcynbTauum

MpomexxyTouHasa aTTectaumns (anddepeHUMPOBaHHbIN 3a4eT)

O6beM B
yacax
108

96

82

10

10



2.2. TemaTU4YeCcKUI NaH 1 cogepXxaHme AUCUNUNNNHbI_«Pursnka»

HanmeHoBaHue
pasfenoBs 1 Tem

1

CogeprkaHue yyebHoro maTepuasna (0CHOBHOe M NpodeccnoHalbHO OPMEHTUPOBaHHOE)",
nabopaTopHble 1 NPaKTUYECKMe 3aHSATUSA, MPUKNaAHOK Moaynb (MPY Hamumnm)
2

Pa3gen 1. ®n3nkKa 1 MeToibl Hay4YHOro rno3HaHus

Tema 1.1
BeegeHve
(1-2)

CopepxxaHuve yue6Horo matepuana

®u3nka - Hayka 0 npupoge. HayuHble MeTOAbI MO3HAHMSA OKPYXKatoLLero Mupa. Posb akcneprmMeHTa
¥ TeopuM B Npouecce NO3HaHWSA NPUPOAbI. KCMepUMeHT B husuke. MogenvpoBaHune pranyecknx
SBMIEHUA 1 npoueccoB. HayuHble runoTesbl. ®u3nMyeckme 3akoHbl U Teopun. [paHMUpb
NPUMEHUMOCTM (IU3NYECKUX 3aKOHOB. [puHLUMN CcOOTBETCTBMS. POb M MeCTOo (PM3MKU B
(hopMMPOBaHNY COBPEMEHHOM HAYYHOM KapTUHbI MUPA, B NPaKTUYECKON AeATeNbHOCTY NtoAei

Pasgen 2. MexaHunka

Tema 2.1
KuHemaTtunka
(3-4,5-6)

Tema 2.2
OvHamunka
(7-8,9-10)

CopepxaHue yuyebHOro matepuana

MexaHnyeckoe [aBmxKeHne. OTHOCUTENIbHOCTb MeXaHWYeckoro AsukeHus. Cucrtema oOTcyeta.
TpaekTopus. NepemMeLleHne, CKOPOCTb (CPeaHss CKOPOCTb, MFHOBEHHAs CKOPOCTb) M YCKOpeHUe
mMaTepuanbHOM TOUYKM, UX MPOEKUUN Ha OCU CUCTEMbI KoopauHat. CnoXXeHue nepemMeleHnin un
CMIOXXEHNE CKOPOCTeil. PaBHOMEPHOE ¥ PaBHOYCKOPEHHOEe MPSMONIMHENHOoe ABMxXKeHue. Ipatmku
3aBMCMMOCTM KOOPAMHAT, CKOPOCTU, YCKOPEHUS, MYTW U NEpeMeLLeHNs MaTepuanbHOM TOUKM OT
BpemeHn. CBo6GOAHOe MafdeHMne. Y CKopeHue cBOOOAHOrO nafgeHus. KpuBONMHEWHOe [ABMXXEHME.
[BMmKeHne matepuranbHOM TOUYKM MO OKPYXXHOCTW. YTnoBas CKOPOCTb, J/IMHEWHas CKOPOCTb.
Mepunof n yactoTta. LieHTpoCcTpemMuTeIbHOE YCKOpeHue
MpakTnyeckmne 3aHATUA:

WccnepoBaHme COOTHOLEHMS MEXAY Ny TAMU, MPOMAEHHbLIMU TE/IOM 3a NOC/NeA0BaTeNbHbIe paBHble
MPOMEXYTKN BPEMEHM NPU PaBHOYCKOPEHHOM ABUXEHUN C HaYa/IbHOW CKOPOCTbIO, PaBHOW HY/IHO.
CojeprxkaHue yuyebHOro matepmnana

MpuHUMN OTHOCUTeNbHOCTW Manunes. MepBblid 3aKOH HblOTOHa. VIHepLMabHble CUCTEMbI OTCYETA.
Macca Tena. Cuna. MpuHuMn cynepnosvymmn cun. BTopoli 3akoH HblOTOHA Ans MaTepuanbHOA
TOYKN B MHepuuanbHOW cucTeme oTcuyeTa (MICO). TpeTuid 3akoH HblOTOHa 415 MaTepuasibHbIX
TOYeK. 3aKOH BCEMUPHOIO TAroTeHMsA. Cuna TaxecTun. NepBas KOCMUYeCKas CKOpoCTb. Bec Tena.
Cwuna ynpyroctn. 3akoH 'yka. Cuna tpeHuda. Cyxoe TpeHue. Cuna TPeHUs CKOMbXEeHUsA U cuna
TpeHus nokosa. KoadduuneHT TpeHnsa. Cuna CoNpoTUBEHNS NPU ABUXEHUW TeNa B XXMUAKOCTN UK
rase. loctynaTtenbHoe W BpallaTesibHOe [ABVKeHUe abCoMTHO TBEpAOoro tena. MOMEHT cuibl
OTHOCUTEe/IbHO OCK BpalleHus. neyvo cunbl. Y cnosus paBHosecus Teepaoro tena s MCO

O6beM dopmupyemble
KOMMEeTeHLUn

yacoB
3
2
2

16

4

OK 03
OK 05

OKOlI
OK 02
OK 04
OK 05
OK 07
11

14



Tema 2.3

3aKOoHbI CoOXpaHeHus
B MeXaHMWKe
(11-12,13-14,15-
16,17-18)

lNpaKTnyeckne 3aHATUSA:

WccnepoBaHme 3aBUCUMOCTU CWUT YMPYTrOCTM, BO3HUKAKOLWMX B AehOPMUPOBAHHOW MPYXUHE U
pe3nHOBOM 06pasLie OT Be/IMUYNHBI UX fethopMaLunn.

CopepxaHuve yyebHoro matepmana:

MMnynbc matepuanbHOM TOUYKM, CUCTEMbl MaTepuasibHbIX TOYeK. VIMAynbC CUbl U U3MEHEHMe
nMnynbca Tena. 3akoH coxpaHeHus umnynsca B NCO. PeakTuBHOe ABWXeHWe. PaboTta cunbl.
MowHoCTb cubl. KnHeTuyeckas 3Heprus martepuanbHOW Touku. Teopema 06 W3MEHEHUU
KUHETUYECKOn  aHeprun. [oTeHumanbHas  3Heprus. [loTeHUManbHas  3HepPrus  ynpyro
AeopMUPOBaHHOW MNPYXWHbI. [MoTeHUManbHas 3Heprus Tena BOAM3M MOBEPXHOCTU 3eM/N.
MMoTeHUmManbHble U HenoTeHUManbHble cunbl. CBA3b PaboTbl HEMOTEHLUUANbHbIX CUM C U3MEHEHNEM
MEXaHWYeCKOW 3HepPrum CUCTeMbl Tefl. 3aKOH COXPaHEHWS MeXaHWUYeCKOW 3Heprun. Ynpyrue u
Heynpyrue cTo/IKHOBEHUA

MpodheccnoHasibHO OPUEHTUPOBAHHOE CoZlepXKaHue (cofepyXaHue NPUKIagHOro Moy ns)
INMpakKTnyeckune 3aHATUSA

MpakTnyeckas pabota: Vicnonb3oBaHye 3aKOHOB MeXaHUKM A1 00 bACHEHNSA ABUXEHUA HEOECHbIX
TeNn W 4NA pasBUTUA KOCMUYECKUX WCCNef0BaHWM, rpaHuubl NPUMEHUMOCTU  K/1aCCUUECKOM
MeXaHWKKn. MImuTaLlma HeBecomMoCTuH

Pasgen 3. MonekynspHasi pusmkKa n TepMognHaMmnka

Tema 3.1

OcHoBbI
MO/EKYNSAPHO-
KWHETNYECKOW
Teopuu
(19-20,21-22,23-24)

Tema 3.2

CopeprkaHue yyebHOro matepuana:

OCHOBHble  MOMIOXKEHNUA  MONEKYNSAPHO-KMHETUYECKOW  Teopun. BpOyHOBCKOE — ABVXKEHWME.
Onddysns. Xapaktep ABMKEHUS U B3aUMOJENCTBUA YacTul, Bewectsa. Mojenm CTpoeHUs rasos,
XNLKOCTEN 1 TBEPAbIX TeN 1 06bACHEHWE CBOWCTB BeLLecTBa Ha OCHOBe 3TUX Mofeneil. Macca u
pasmepbl Monekyn. KonuyectBo BewecTBa. [locToaHHaa ABoragpo. TennoBoe paBHOBECUE.
Temnepatypa 1 ee nsmepeHue. Lkana remnepatyp Lienbcus. Mogens ngeansHoro rasa. OCHOBHoe
ypaBHEHME MOMIEKYNAPHO-KMHETUYECKON TeOpUM MaeanbHOro rasa. A6CoNI0THas TeMnepaTypa Kak
Mepa CpefHeil KMHETUYECKOW 3Heprum TenaoBOro ABMXKeHWs 4vacTuy rasa. LLlkana Temnepatyp
KenbBnHa. YpaBHeHue MeHgeneeBa-KnaneiipoHa. 3akoH [anbToHa. [a30Bble  3aKOHbI.
3onpoueccbl B naeasbHOM rase C NOCTOAHHbLIM KO/MIMYECTBOM BeLLecTBa: M30Tepma, M30Xopa,
n3obapa

NabopaTopHble 3aHATUS:

NabopatopHas pa6boTta 1. 3y4yeHne 04HOro 13 M30MNpOLECCOB

CopeprxkaHue y4yebHOro matepumana:

20

OKOl
OK 02
OK 03
OK 04
OK 05
OK 07

15



OCHOBBI
TEePMOANHAMUKN
(25-26,27-28,29-30)

Tema 3.3
ArperatHble
COCTOAHUSABELLEeCTBA
1 (ha3oBble
nepexoppl
(31-32,33-34,35-
36,37-38)

TepmogrHamuyeckas cuctema. BHYTpeHHAS 3Heprus TepMOAVHAMUYECKOW CUCTEMBI U CNOCO6LI ee
n3meHeHus. Konuyectso TennoTbl U paboTa. BHYTPEHHAS 3Heprus O4HOATOMHOrO WMAeanbHOro
rasa. Bugbl Tennonepefayun: TensjonpoBOAHOCTb, KOHBEKLUMA, U3nydyeHue. TensoeMKoCTb Tena.
YpenbHas Tenj0emMKoCTb BellecTBa. KonmuyectBo TennoTel npu Tennonepegadve. MepBblil 3aKOH
TepMoAMHaMUKW. TpuMeHeHWe NepBoro 3akoHa TepMOAMHAMUKK K mn3onpoleccam. IMpamyeckas
NHTepnpetaums paboTbl rasa. Tensosble MawnHbl. [pUHLMNBLI AeACTBUA TEMNOBbIX MaLlUVH.
Mpeobpa3oBaHns 3HEPrMN B TEMIOBbIX MalinHax. KoaduumeHT nonesHoro aeicteums (ganee -
KnpA) tennosoit mawwmHbl. Lnkn KapHo w ero KIMA4. Btopoli 3akOH TepMOAWHAMUKM.
HeobpaTvMOoCTb NPOLLECCOB B NPUpPOoAe. JKOM0ornyeckne npobnemol TENIOIHEPTETUKM
CopepxaHue yyebHOro matepuana:

Mapoobpa3oBaHue N KOHAeHCaUus. VicnapeHne n KuneHue. Y aenbHas TenaoTta napoobpasoBaHus.
3aBUCMMOCTb TeMnepaTtypbl KUMNeHWs OT AaBneHus. ABCOMOTHAA M OTHOCWUTENbHAA BAXHOCTb
BO34yxa. HacbllweHHbI nap. TeBephoe Teno. Kpuctanainyeckue n aMopgHble Tena. AHU30TpONuUS
CBOMCTB  Kpuctannos. XXugkve Kpuctasibl. CoOBpeMeHHble MaTepuanbl. [naBneHve wu
KpucTannusauus. Y genoHasa Tennota nnasneHus. Cyonmmaunsa. Y pasHeHue Tenaosoro 6anaHca
JNlabopaTopHble 3aHATUA:

NabopaTopHasn paboTa 2. OnpegeneHne BNaXXHOCTN BO3ayXa

MpodeccnoHasibHO OPUEHTUPOBAHHOE COlePXKaHWe (CofepXaHue NPUKIagHOro Moayis)
IMpakTnyeckume 3aHATUA:

MpakTnyeckas paboTta: TexHWYeckme YCTPOMCTBA M MPaKTUYECKOEe MPUMEHEHME: TepMOMETP,
6apomeTp. OnpefeneHne Maccbl BO3gyxa B KOMHaTe Ha OCHOBE WM3MepeHWl o6bema KOMHaTbl,
[aBNeHns 1 TemnepaTypbl BO34yXa B Heil.

Pasgen 4. SneKTpoanHaMuKa

Tema 4.1
JneKTpocTaTnka
(39-40,41-42)

Tema 4.2

CogepykaHue yuebHoro marepuana:

dnekTpu3auus Ten. dNeKTpuueckuii 3apsg. [Ba BuMAa 3NEKTPUYECKUX 3apsifioB. [POBOAHUKM,
[V3NEKTPUKM U MOMYNPOBOAHNKN. 3aKOH COXPaHEHWs 3MeKTPUYeCKoro 3apsiaa. B3avmopeicTeme
3apsfoB. 3aKoH KynoHa. dnekTpuueckoe rnone. HanpsXKeHHOCTb 3N1eKTPUYECKOro nons. MpuHLmn
Cynepno3uLymn 3MeKTPUYECKMX Noneid. JIMHUM HanpPsHKeHHOCTY 3N1IeKTPUYECKOro nonis. Pa6oTa cun
3NEKTPOCTATNYECKOro MNofsi. MoTeHuman. Pa3HOCTb NOTeHUManoB. MPOBOAHUKN U AN3NEKTPUKA B
3MeKTPOCTaTNYECKOM Mone. [uanekTpuyeckas MpOHULAEMOCTb. DNEKTPOeMKOCTb. KoHaeHcaTop.
SNeKTPOEMKOCTb MMOCKOro KOHAEHCATopa. JHEPriist 3apsXKeHHOro KOHAeHcaTopa

CogepxaHue y4e6Horo matepuana:

24

OKOl
OK 02
OK 03
OK 04
OK 05
OK 07

16



MoCcTOSAHHbIN

3NEKTPUYECKNIA TOK.

TOKM B pa3INyHbIX
cpepax
(43-44,45-46,47-
48,49-50,51-52)

Tema 4.3
MarHuTtHoe norne.
AnekTpomarHuTHas
NHAOYKLMA
(53-54,55-56,57-
58,59-60,61-62)

DNeKTPUYECKNIA TOK. YCNOBMS CYLLLECTBOBAHUA 3MEKTPUYECKOr0 TOKa. MCTOYHMKM Toka. Cuna
ToKa. [1OCTOSHHBIA TOK. HanpskeHve. 3akoH Oma [is ydvacTka Uenn. IneKTpuyeckoe
COMpPOTMBNEHWNE. Y[efnbHOE COnpoTuBfeHWe BewlecTea. [locnegoBatencHoe, MapasientHoe,
CMeLLaHHOe CoeflMHEHWe MPOBOAHUKOB. PaboTa 3neKTpuyeckoro Toka. 3akoH [hxoynsa-JleHua.
MOLLHOCTb 3/IEKTPUYECKOTO TOKa. ONEKTPOABMXKYLLAA Cuna UM BHYTPEHHEE COMpPOTUBIIEHME
MCTOYHMKA Toka. 3akoH Oma Ans nonHOW (3aMKHYTOW) 3neKTpuyeckoin uenu. KopoTkoe
3aMblKaHue.

JNEeKTPOHHasA MPOBOAMMOCTL TBEPAbIX METaNI0B. 3aBUCMMOCTb COMPOTUB/IEHUA MeTasiioB OT
Temnepatypbl. CBepXNpPOBOAMMOCTb. INEKTPUYECKUA TOK B BakyyMe. CBOMCTBa 3/M1EKTPOHHbIX
nyykoB. [lonynpoBogHuKW. COOCTBEHHAasA W MNPUMeCHas MPOBOAUMOCTbL MOMYNPOBOLHNKOB.
CsoiicTBa p-n-nepexoga. onynpoBogHNKOBbIE NPUOOPbLI. INEKTPUYECKUIA TOK B pacTBopax W
pacnsiaBax 3N1eKTPoNNTOB. DNEKTPONMTUYECKAsA AUCCoLMaLNA. DNEKTPONN3. DNEKTPUYECKUI TOK B
rasax. CamoCTOSTeNbHbI U HECAMOCTOSATeNbHbIN paspsg. MonHus. Mna3ma

NabopaTopHble 3aHATUA:

NabopaTtopHas paboTa 4. ViamepeHne 3neKTPOABVKYLLEN CUbl UCTOUYHMKA TOKA U €ro
BHYTPEHHero conpoTuBeHNA

Copep>kaHue yuyebHOro marepmana

MocTOsAHHbIE MarHUTbl. B3avMofeicTBME MOCTOAHHbLIX MarHMTOB. MarHuTHoe none. Bekrtop
MarHUTHON MHAYKUMKU. TpuHLMN cynepnosuunn. JINHAM MarHUTHOW UHAYKUMKA. KapTuHa NMHUIA
MarHUTHOM WMHAYKLUW NONA MOCTOSHHbIX MarHWTOB. MarHUTHOe noje NPOBOAHMKA C TOKOM.
KapTuHa nuHuUiA Nons 4MHHOTO MPAMOro NPOBOALHUKA U 3aMKHYTOr0 KO/bLEBOro NpOBOAHUKA,
KaTylwKkun ¢ TOKOM. OnbIT JpcTeda. B3aumogelicTBue NpoBOAHMKOB ¢ TOKOM. Cuna Amnepa, ee
MOZynb W HanpaeneHue. Cuna JlopeHua, ee MOAYNb W HanpasfieHue. [BUXKEHUe 3apsHKEHHON
4acTuUbl B OAHOPOLHOM MarHUTHOM none. PaboTta cunbl JlopeHua. SABNeHUe 3neKTpomarHUTHOW
WHAYKUMW. T10TOK BeKTOpa MarHMTHOM vHAYKuun. 30C MHAYKUMK. 3aKOH 31eKTpoMarHUTHOW
NHOYKUMM Papages. BuxpeBoe snekTpuyeckoe mnone. ONEKTPOABUXKYLLAA cuNa WUHAYKUMW B
NPOBOAHMKe, ABMXYLLEMCS NOoCTynaTesibHO B OAHOPOAHOM MarHuTHoM none. [Npasuno JleHua.
VHOYKTMBHOCTL. ABneHne camomHaykumu. 3A4C camovHAYKUUW. 3HEeprus MarHMTHOro nons
KaTyLLKW C TOKOM. D1eKTpOMarHuTHoe none

MpodheccnoHanbHO OpUEHTUPOBAHHOE COolepXKaHWe (CofepyXaHue NPUKIagHOro Moy ns)
lNMpakTnyeckne 3aHATUA:

MpakTnyeckas pabora: Mepbl 31eKTPO6E30MACHOCTU, 3MEKTPOCTATUYECKASA 3aLLMTA, 3a3eM/IeHMe
3N1EKTPONPUBOPOB, KOPOTKOE 3aMblKaHMe

Pasgen 5. Kone6aHuns v BOMHbI
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Tema 5.1
MexaHnueckune n
3M1eKTPOMArHUTHbIe
KonebaHus
(63-64,65-66,67-
68,69-70,71-72)

Tema 5.2
MexaHnyeckue un
3/1eKTPOMarHuUTHble
BOJIHbI
(73-74,75-76)

Tema 5.3
Ontuka
(77-78,79-80,81-
82,83-84)

Cogep>xaHune ydebHoro matepuana

Kone6atenbHas cuctema. CBo60oaHbIe KonebaHus. FapmoHuyeckune KonebaHus. MNepuog, yacToTa,
aMnantyga n dasa KonebaHwin. MpyXMHHbIA MasTHUK. MaTeMaTUyYecKnii MasTHUK. YpaBHeHue
rapMOHMYeCKMX KonebaHuin. KuHemaTuyeckoe W AMHAMUYECKOE OMUcaHue KonebaTeslbHOoro
OBWKeHWA. T[lpeBpalleHne 3SHeprumM npuv rapMOHUYECKUX KonebaHusax. CBA3b  aMnauTygbl
KonebaHW WCXOAHOM BENMYMHBI C aMMNAUTYAON KonebaHWii ee CKOPOCTW W YCKOPEHMS.
Koneb6atenbHblii KOHTYp. CsobogHble 3N1eKTPOMarHuTHbIe KonebaHus
B MAeaNbHOM KonebatesibHOM KOHTYpe. AHanorna Mexzay MexaHM4ecKuMu 1 3N1eKTpOMarHUTHLIMM
KonebaHuamu. dopmyna TomMcoHa. 3aKOH COXpPaHEHWs 3Heprunm B WUAeanbHOM KosebaTesibHOM
KOHType. BbIHYXJeHHble MexaHuyeckue KonebaHus. Pe3oHaHC. Pe3oHaHCHas  KpuBas.
BbIHY)X/[eHHble  3MEKTPOMarHWTHble  KonebaHusa.  TlepemeHHbIi  TOK.  CUHYCOMAIbHbI
nepeMeHHbIM TOK. MOLHOCTb NepeMeHHOro Toka. AMNAUTYAHOE U AeNACTBYHOLLLEE 3HAYEHWE CUSTbI
TOKa M HanpsxeHus. TpaHcdopmatop. Mpon3BoAcTBO, nepegayva v NoTpebneHre 3NeKTPUYecKoi
3HEprun. 3IKOMOTUYECKMe PUCKM NpU  MPOM3BOACTBE 3NEKTPUYECKOn 3aHeprun. KynbTypa
MCNONb30BaHNA 3/1EKTPO3IHEPrM B NOBCELAHEBHOMN XM3HM

lMpakTnyeckne 3aHATUA:

WccnepoBaHve 3aBUCUMOCTM Meprosa MasbiX Kofie6aHUin rpysa Ha HUTK OT 4/IMHbI HUTU U Macchbl
rpysa.

Copep>xaHue yuyebHOro marepuana

MexaHn4yeckune BOMHbI, yCnoBua pacnpoctpaHeHns. MNeprog. CKOpoCTb pacnpocTpaHeHns 1 ganHa
BOJ/IHbI. [lonepeyHble ¥ NPOLONbHbLIE BOMHLI. VHTepthepeHUNs U AUdpakLms MeXaHUYECKNX BOJH.
3BYK. CKOpOCTb 3ByKa. [pOMKOCTb 3ByKa. BbicOTa TOHa. TeM6p 3ByKa. D/IEKTPOMarHUTHbIE BOJHbI.
YcnoBsusa M3ny4vyeHUs 3N1eKTPOMarHUTHbIX BOMH. B3avmHasa opueHTauumsa BekTopoB E, B n v B
3MEKTPOMarHUTHOM BONMHe B BakyyMme. CBOICTBA 3/1€KTPOMarHUTHbLIX BOMIH:  OTpPaXeHue,
npenomneHune, nonapusauns, auppaxkumna, nHTepgepeHumsa. CKOpoCTb 3N1EKTPOMArHUTHbLIX BOJH.
LlIkana 3neKTPpOMarHWTHbIX BOMH. pYMEHeHWe 3M1eKTPOMArHUTHbIX BOJMIH B TEXHUKE WU ObITY.
MpuHUMNbl pagnocssasn W TeneBuieHud. Pagvonokauus. 3NeKTpoMarHUTHOe 3arpss3HeHue
OKpYy>XatoLLeli cpefbl

MpsiMONMHeHOe pacnpoCcTpaHeHMe cBeTa B OAHOPOAHON cpepe. Jlyu cBeTta. OTpaxKeHue CBeTa.
3aKOHbI OTpaXeHUs cBeTa. [1oCTpoeHMe U306paxKeHNn B NIOCKOM 3epKase. [penomneHve cBeTa.
3aKoHbl npenoMneHns ceeta. AGCOMOTHBIA NoKasaTenb MpenoMneHns. MonHoe BHYTPeHHee
oTpaxeHue. lMpefenbHbIA Yron NoHONO0 BHYTPEHHEro oTpakeHus. Aucnepcus cBeTa. CNOXHbIN
cocTas 6enoro cseta. Ligetr. Cobuparolie 1 paccenBaroLme NUH3bl. TOHKas fMH3a. POKyCcHoe
paccTosiHME U ONTMYECKas cuia TOHKOM NMH3bl. MOCTPOEHUe U306paXeHNA B COOMpatOLLMX U
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paccenBaroLLMX NMH3aX. Popmyna TOHKOM NMH3bl. YBennyeHue, AaBaeMoe NUH30M. [peaenbl
NMPUMEHMMOCTN TFeOMeTPUYECKOn onTuku. WHTepdepeHums cBeTa. KorepeHTHble WCTOYHUKW.
Ycnosua HabnogeHUs MakCMMyMOB U MUHMMYMOB B MHTeP(EpPeHLUMOHHON KapTMHE OT ABYX
CUH(a3HbIX KOrepeHTHbIX MCTOYHMKOB. Audpakumsa ceta. JudpakumoHHasa pelueTka. Ycnosue
HabMOAEHMST  TNaBHbIX MakCMMyMOB NpW  MafeHUM  MOHOXPOMATMYECKOro CBeTa Ha
ANpaKLMOHHYO peLleTKy. Monspusauus ceeta

JlabopaTopHble 3aHATUSA:

NNabopaTtopHas pa6oTa 6. ViamepeHune nokasaTensi NPeNomMIeHNs CTekna

MpoteccnoHanbHO OPMEHTUPOBAHHOE cofepXKaHue (CoAep XKaHue NPUKIaAHOro Moayns)
MpaKTuyeckmne 3aHATUSA:

MpakTnyeckas pabota: Buabl usnyuveHwidi. Bupabl cnekTpoB. CnekTpbl ucrnyckKaHus. CnekTpobl
nornoweHns. CnekTpanbHblii  aHanu3. CnekTpanbHble Kfacchbl 3Be3f. YbTpahuoneToBoe
n3nyyeHue. ViHpakpacHoe usnyyeHve. PeHTreHoBckue nyyn. VX npupoga v csolictea. LLkana
3N1EKTPOMArHUTHbIX U3NyYeHUi

Pasgen 6. OCHOBbI cneuyanbHOM TeOPUN OTHOCUTENTbHOCTY

Tema 6.1
OcHoBbI TEOPUYU
OTHOCUTENbHOCTH
(85-86)

Cogep>xaHue yuebHOro maTepumana

CpaHuLbl  NPUMEHUMOCTM  KNAacCUYECKO MexaHuKW. [locTynaTbl  CneuuanbHo  Teopum
OTHOCUTENbHOCTW:  MHBApWAHTHOCTb  MOAYNs CKOPOCTM CBeTa B BaKyyMme, MPUHLMM
OTHOCUTENbHOCTU DNHLWITENiHA. OTHOCUTENbHOCTL OAHOBPEMEHHOCTU. 3aMef/leHVe BPEMEHN W
COKpaLLeHVe ANVHbI. DHEPrus U UMNynbc CBOGOAHOW yacTuubl. CBSi3b MacCbl C 3Hepruei u
MMMNYNbCOM CBOGOAHOM YacTULbl. DHEPrus MOKOs CBOOOAHON YacTuMLbl

Pasgen 7. KBaHTOBasA (husnka

Tema 7.1
ONEMEHTbI
KBAHTOBOW OMTUKMN
(87-88,89-90)

Tema 7.2
CTtpoeHune aToma
(91-92,93-94)

Cogep>xaHue yyebHoro marepunana

®oTOoHbI. Popmyna MnaHka CBA3W 3HepruM POTOHA C €ro YaCcTOTOW. DHEPrns 1 UMNYbC (HOTOHA.
OTkpbITME N uccnefoBaHWe qoToaddekta. OnbiTbl A.l'. CTonetoBa. 3akoHbl (hOTO3(PdeEKTa.
YpaBHeHUe JitHWTeNHa ana poToadgekTa. "KpacHasa rpaHuua” ¢otoaddekTa. [laBneHne ceeta.
OnbITbl M.H. JlebeaeBa. XnMMnyeckoe aeincTeme ceeTa

Cogep>xaHne yyebHoro marepunana

Mogenb atoma TomcoHa. OnbITel Pe3epdopaa no nccnefoBaHUIO CTPOeHMs atoma. MnaHeTtapHas
mogens atoma. octynaTel bopa. M3nyyeHne n nornoweHne (OTOHOB NpW Nepexoge atoma C
OAHOr0 YPOBHA 3HEPrun Ha Apyroi. Bugbl cnekTpoB. CnekTp YpOBHEN 3HEpPrumn atoma BOLOPOa.
BonHoBble cBONCTBa YacTuL, BonHbl ge Bpoiins. KopnycKynspHO-BOHOBOW AyannsMm. Audpakums
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Tema 7.3
ATOMHOe A4po
(95-96,97-98,99-100)

3M1IEKTPOHOB B KpucTasinax. CNOHTaHHOE U BbIHY)XAEHHOE M3/1yyYeHue. YCTPOUCTBO U MPUHLMN
paboTbl Nasepa
CogepxaHue y4yebHoro matepuana
MeTofbl HabMLEHUS W perucTpauum 3nemeHTapHbIX 4Yactul. OTKpbITUE pasvoakTUBHOCTW.
OnbITbl Pe3epopaa no onpefeneHno coctaBa pagnmoakTUBHOIO usnyyeHus. CsolicTBa anbga-,
6eTa-, raMma-u3snyyeHus. BaunsaHve pagnMoakTUBHOCTU Ha XWMBble opraHu3Mbl. OTKPbITUE NPOTOHA
N HeTpOHa. HyKknoHHasa mogenb saapa MeiiseH6epra-ViBaHeHKo. 3apsg sapa. MaccoBoe uncrno aapa.
N3oTonbl. Anbtha-pacna. SNeKTPOHHbIA U MO3UTPOHHbLIV BeTa-pacnag. Mamma-usnyyeHve. 3akoH
pPajmMoakTMBHOINO pacnaja. SHeprus cBA3v HYK/I0HOB B Aape. AaepHble cubl. JegekT macchl aapa.
fApepHble peakumn. [eneHne u cuHTe3 afep. FA4epHbIA peakTop. TepmOALepHbI CUHTES.
Mpo6nembl 1 NePCneKTUBbLI ALEPHOW 3HEPTeTUKN. DKONOrMYeCcKne acnekTbl SAEPHON 3HEPreTUKM.
AnemeHTapHble YacTuubl. OTKPbITUE NO3NTPOHA. PyHAAMEHTabHbIe B3aMMOAECTBUA
MpoheccnoHanbHO OPMEHTUPOBAHHOE CoepXKaHue (Cogep KaHne NPUKIaAHOro Moayns)
IMpaKTUyeckune 3aHATUA:
[enosas urpa: MoHATKSA, CBA3aHHbIE C N3yYeHMeM MeTOA0B HayYHOr 0 NO3HAHUA: ABNEHNE, HayYHbIiA
(hakT, runotesa, (U3NYecKas BefIMUMHA, 3aKOH, Teopws, HabMfeHue,  3KCMEPUMEHT,
MOZEennpoBaHue, MoAeNb, U3MepeHue.

Pasgen 8. 911eMeHTbl aCTPOHOMUKU U acTPOPU3INKK

Tema 8.1
ONeMEeHTbI
aCTPOHOMMUM U
acTpom3nKm
(101-102,103-
104.105-106)

CopepkaHue yuyebHOro matepunana

Bug 3Be3gHoro Heba. Co3Be3gus, sipKue 3Be3fbl, NiaHeTbl, UX BUAUMOe ABWXKeHue. CofHeyHas
cuctema. MnaHeTbl 3eMHOM rpynnbl. lMnaHeTbl-ruraHTbl. Manble Tena COMHEYHON CUCTEMBI.
ConHue, toToctepa 1 atmocdepa. ConHeyHas akTUBHOCTb. CTOYHMK sHeprum ConHua u 3Be3g.
3Be3dbl, WX OCHOBHble XapaKTePUCTUMKW: Macca, CBETUMOCTb, paguyc, TemnepaTtypa, Mx
B3aMMOCBS3b. 3Be3/bl [MaBHOM MOCnef0BaTeNbHOCTU. 3aBUCMMOCTbL "Macca - CBETUMOCTL" Ans
3Be3/ rNaBHOW nocnefoBaTeNbHOCTU. BHYTpeHHee cTpoeHwue 38e34. CoBpeMeHHble MpeacTaBeHus
0 NPOMCXOXAeHMN 1 3BonoumMm ConHLa U 3Be34. ITanbl XWU3HM 3Be34. MueuHblid MyTb - Hawa
Manaktuka. CnupanbHas CTpPyKTypa [Manaktnuku, pacnpegeneHue 3eesq, rasa v nolin. FNonoxeHue
n aewxeHne ConHua B lanaktuke. Tnockasg n chepuyeckas nofcuctembl anaktuku. Twunbl
ranakTuk. Pagnoranaktnkm n KBasapbl. YepHble Ablpbl B A4pax ranakTnk. BeceneHHada. PaclunpeHue
BceneHHoi. 3akoH Xab6na. PasberaHue ranaktmk. Teopus bonblioro B3pbia. Mofesb «ropsayen
BceneHHoi». MacwtabHaa cTpykTypa BceneHHol. Metaranaktnka. HepelleHHble npob6nemsl
acTpoHOMUU

NabopaTopHble 3aHATUSA:

NabopaTopHas paboTa 8. Habno4eHNst HEBOOPYXXEHHbIM 11a30M C UCMONb30BaHMEM
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KOMMNbIOTEPHBIX NPUNOXKEHWI AN onpefeNieHns MON0XKeHNS HEGECHBIX 00bEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHble c03Be3/nst CeBepHOro NonyLapus U sspKue 38e3Abl

MpomexyTouHas atTtecTayms: (AuddepeHUNPOBaHHbIA 3a4eT)
(107-108)
Bcero:

108
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3. YcnoBus peanusaunmn nporpaMmmbl 06L,e06pa3oBaTebHON ANCLUNIIVHBI

3.1. MartepunanbHO-TEXHNYECKOe 0becreveHmne

[ns peanusaymm nporpaMmmMbl AUCLUNINHBI NPESYCMOTPEH KabUHET «DUUKU».

KabuHeT «®u3nkmn», ocHalleH B COOTBETCTBUM C N.6 06pa3oBaTe/ibHOWA

nporpammbl no cneyuansHocTn 40.02.04 «HOpucnpyaeHLmsa»

B coctaB y4yeGHO-MeTOAMYECKOrO W MaTepuanbHO-TEXHUYECKOro o06ecrnevyeHns nporpammbl

yue6HOW AncuMnAnHbl «DU3NKa», BXOAAT:

- MHOTO(YHKLMOHA/IbHbIA KOMMNJIEKC MpernojaBaTens;

- HarnagHole Nocobus (KOMMNAeKTbl y4ebHbIX Tabnuu, nnakatbl: «®u3nyeckme BENNYUHBI U
(hyHAaMeHTa/lbHble KOHCTaHTbI», «MexayHapogHas cuctema egmuHmy, CU», «MNeproguyeckas
cucTeMa XMMUYeckux anemeHTos . V. MeHpeneesa», NOpTPeTbl BbILAKOLIUXCA YUYEHbIX-
(PM3MKOB M aCTPOHOMOB);

- MH(OPMaLMOHHO-KOMMYHUKATUBHbIE CPEACTBa;

- 9KpaHHO-3BYKOBble NOCOOMS;

- KOMMEKT 3M1eKTPOCHabXXeHNA KabuHeTa (U3NKK;

- TexHU4eckue cpeacTea 0byyeHus;

- [LeMOHCTpaunoHHoe obopyaoBaHue (06LLEr0o Ha3HAYeHUs U TeMaTuyeckme Habopsbl);

- nabopatopHoe o6opygoBaHve (OOLLEro Has3HayeHUss W TemaTuyeckue Habopbl); *
cTaTuyeckue, AUHaMUYeCKne, AEMOHCTPaLMOHHbIE U pa3faToYHble MOAenu;

- BCNomoraTenbHoe 060pyA0BaHNE;

- KOMMJIEKT TeXHUYECKON AOKYMeHTauuu, B TOM 4uC/e macnopTa Ha cpefcTBa 06y4yeHus,
WHCTPYKLMM MO UX UCNONb30BAHUIO U TEXHUKE 6e30MacHOCTH;

- 6M6IMOTeYHbIV (OHA.

B 616nn0TeYHbI (hOHA BXOAAT:

- YUYebBHUKH,

- yyebHO-meTOAMuyeckne Komnnektol (YMK), o6ecneynBaloline OCBOEHUE Yy4yebHOW
AUCLMNANHBLL «DPU3NKa», PEeKOMEHAOBaHHble WAN AOMYLLEHHble A8 WCNOMb30BaHUA B
npogeccnoHanbHbIX 06pa3oBaTe/lbHbIX OpraHu3auusaX, peannsyrolmnx 06pas3oBaTe/lbHYH
nporpammy cpefHero obuiero obpasoBaHus B npefenax ocsoeHuss OMOM CrO Ha 6ase
OCHOBHOr0 06Lero o6pasoBaHus.

B npouecce ocBoeHMs nporpammbl y4ebHOW AUCUUNAUHBI «PU3NKa» CTYAEHTbl UMeT
BO3MOXHOCTb [0CTyna K 3/IEKTPOHHbIM Y4ebHbIM MaTtepuanam Mo (usnke, MMeKLUMca B
cBo60o4HOM focTyne B ceTu VIHTepHET (3N1EeKTPOHHLIM KHWFaM, MpakTUKymMam, TecTam,
matepvanam Er3 u gp.)

3.2. VIHthopmaLMoHHOe obecneyveHne peanmsalnum nporpaMmebl

3.2.1 Ana peanusayum nporpaMmmbl 6M6IMOTEUHBIA POHA UMEET NeYaTHble U/UAK 3NEKTPOHHbIE
obpasoBaresibHble N MHPOPMALMOHHbIE pecypcehbl, AN UCMONb30BaHNA B 06pa3oBaTe/ibHOM
rnpotiecce.

3.2.1. OCHOBHble NnevyaTHble 1 3/IEKTPOHHbIE N34aHNA

[Ana cTyfeHToB

OCHOBHbIE NCTOYHUKWN:
Msakuwes, I.A. ®Pusmka: yyebHuk c guckom 10 knacc. - M: IMpoceeleHune, 2025
Mskuwes, I.A.. Pu3mka: yuyebHuK ¢ guckom 11 knacc. - M: lNMpoceeweHune, 2025
.Pasymosckuid, B.I'. ®usnka. B 2-x 4. 4.1: yyebHukK KOknacc. - M: Bnagoc , 2025
PasymoBckuii, B.I'. ®usnka. B 2-x u. 4.2: yuebHuk HOknacc. - M: Bnagoc , 2025
KacbaHoB, B.A. ®u3nka: yyebHuk 11 knacc. - M: Akagemus, 2025
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ﬂ,OI’IOJ’IHVITEfIbeIe NCTOYHUNKN:

OmutpueBa B.®. dusmka gna npodeccuii M cneymanbHOCTER TEXHUYECKOro npoduns:
y4ebHMK ANna obpasoBaTe/ibHbIX yUupexaeHuii cped. npod. obpasosaHus. — M., 2014,
OmuTpresa B.®. ®un3nka 4ns npodeccuin n cnewmansHOCTeRn TexHuyeckoro npogpuns. Coéop-
HWK 3agay: y4eb. nocobue ana o6pasoBaTe/lbHbIX YUPEXAEHWIA cpefl. Npod. 06pa3oBaHUs. —
M., 2014.
OmuTpuresa B.®., Bacunbes J1./. ®usnka ans npogeccunin n cneymanbHOCTeR TEXHUYECKOr0
npouns. KOHTPO/bHbIE MaTepuanbl: y4yeb. nocobusi ANd ydpexmaeHwin cped. npodg.
obpasosaHusa / B. ®. AmuTpuesa, JI. L. Bacunbes. — M., 2014.
Omutpresa B.®. dusmka gna npodeccuii M cneymanbHOCTER TEXHUYECKOro npoduns.
Nabopa- TOpHbI NPaKTUKYM: y4yeb. mocobus Ana yupexpaeHuin cped. npod). obpasosaHus /
B.®.Amutpuesa, A. B. Kopxyes, O. B. MypTasnHa. — M., 2015.
OmuTpresa B.®. ®usuka ans npopeccuin U cneumnanbHOCTEW TEXHUYECKOro npoguns:
3NEKTPOHHbIN Yy4yeb.-MeTOA, KOMMIEKC Ans 06pasoBaTeNbHbIX Y4YpexaeHwuin cpen. npod.
obpazoBaHus. — M., 2014.
OmuTpresa B.®. dusuka gns npodeccuii n cneumnanbHOCTEN TEXHUYECKOro NPogunns: anekx-
TPOHHOe  y4yebHOe u3gaHMe  (MHTEePaKTUBHOE  3/IEKTPOHHOE  NPWIOXeHWe)  Ans
06pa3oBaTenbHbIX YUpeXXaeHUin cped. npod. obpasosaHms. — M., 2014,
KacbsiHoB B.A. VnntocTpupoBaHHbIi atnac no ¢gusnke: 10 knacc.— M., 2010.
KacbsiHoB B.A. VnntocTpmpoBaHHbI atnac no gusmke: 11 knacc. — M., 2010.
Tpogummosa T.W., ®upcos A.B. Pusuka gna npodeccuin n crneLmanbHOCTeNn TEXHUYECKOTO 1
eCTeCTBEHHO-Hay4yHoro npodgunei: CoopHUK 3agady. — M., 2013.
Tpogumosa T.U., ®upcos A.B. Pusuka gna npodeccuin n crneLmanbHOCTen TEXHUYECKOro 1
eCTeCTBEHHO-HaY4HOro npogunent: PeweHuns 3agad. — M., 2015.
Tpodumosa T.N., dupcos A.B. dusmka. CrnpasoyHmk. — M., 2010.
®upcos A.B. ®usmka gns npogeccnin n cneynasbHOCTEN TEXHUYECKOrO U eCTeCTBEHHO-
Hay4yHOro npodgunen: ydyebHUK [AN1F  006pa30BaTeNIbHbIX  YUPeXAeHWA cpel. npod.
obpasoBaHua / nog pes. T. V. Tpogumosoin. — M., 2014.
PasymoBckuii B.I'. n gp.. ®usmka: yuebHuk gna yd-ca 10 kn.  ob6uieobpas3oBaTefibHbIX
yupexaeHuin 8 24. Y. 1- M.: Bnagoc,2010

PasymoBckuin B.I". 1 gp.. dusmka: yuyebHuKaNa yu-ca 10 kn.  06Lweobpa3oBaTesibHbIX
yupexaeHuin 8 2 4. Y. 2 - M.: Bnagoc,2010

[na npenopaBatene

OCHOBHbIE NCTOYHUKMN:
KoHctutyums Poccuiickon ®egepauun (NpUHATA BCEHAPOLHbIM ronocoBaHnem 12.12.1993)
(c yyeTom nornpaBoOK, BHECEHHbIX (efepasbHbIMA KOHCTUTYLMOHHbIMW 3aKOHamu P® o
nonpaskax K KoHctutyumm P® ot 30.12.2008 Ne 6-PK3, o1 30.12.2008 Ne 7-dK3) // C3 PP.
— 2009. — Neo 4. — CT. 445.
depepanbHbIil 3aKoH 0T 29.12. 2012 Ne 273-93 (B pea. theaepanbHbiX 3akoHOB 0T 07.05.2013
No 99-d3, o1 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-P3, o1 23.07.2013 Ne 203-P3, ot
25.11.2013 Ne 317-®3, o1 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15 3301 05.05.2014 Ne
84-d3, or1 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-®P3, Cc U3M., BHECEHHbIMU
®epepanbHbiM 3aKOHOM 0T 04.06.2014 Ne 145-®3) «O6 06pa3oBaHUM B POCCUIACKON
denepalmm».
Mpukas MuHUcTepcTBa 06pa3oBaHUsi U Haykm P® «O6 yTBepXAeHUU (edepasibHOro
rocyfap- CTBEHHOro o6pa3oBaTenlbHOro CTaHfapTa cpefgHero (NonHoro)  o6Luero
obpasoBaHus» (3aperncTpu- posaH B MuHtocte P® 07.06.2012 Ne 24480).
Mpvka3 MuHo6pHaykun Poccum ot 29.12.2014 Ne 1645 «O BHeceHUM u3MeHeHWl B Mpurkas
MuHuCcTepcTBa 06pa3oBaHmMs U Haykun Poccuitickoii degepauymm ot 17.05.2012 Ne 413 “O6
yTBEpX- AeHUWN (efepanbHOro rocyfapCTBEHHOro 06pa3oBaTefibHOr0 CTaHJapTa CpefHero
(nonHoro) o6uiero o6pasoBaHnsA”».

oT



5.

6.

7.

Mucbmo [enapTameHTa rocyapCTBEHHON NOAUTMKM B cdepe MOATOTOBKM paboumx Kajpos
n ANO MuHo6pHayku Poccum ot 17.03.2015 Ne 06-259 «PekomeHfauum no opraHusaunm
nonyye- HWA cpefHero o6ulero o6pa3oBaHUsi B Mpefdeniax OCBOEHUS 06pa3oBaTe/lbHbIX
nporpaMM CpefHero npodeccroHanbHOro o6pasoBaHMs Ha 6a3e OCHOBHOIO 06Llero
o6pa3oBaHMsA C y4yeToM TpeboBaHWl (hefepasbHbIX FOCYAapCTBEHHbIX 06pa3oBaTe/IbHbIX
CTaHAapToB M MOsy4aeMoii Npodeccumn Mam cneymanbHOCTU CpeaHero NpoeccnoHaibHOMo
06pa3oBaHuA».

depepanbHblil 3akoH 0T 10.01.2002 Ne 7-d3 «O6 oxpaHe OKpy»aroLLlel cpeabl» (B ped. oT
25.06.2012, c u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr1. 133.

Omutpuresa B.®., Bacunbes J1.1. ®usnka ans npoeccuii n cneymanbHOCTER TEXHUYECKOTO
npounsa: MeToAMYECKMe peKoMeHgaummn: metos, nocobme. — M., 2010.

JononHNTeNbHbIE NCTOYHUKN

MHTepHeT-pecypcehbl:

1

no

o &

© o N>

www. fcior. edu. ru (®egepanbHblil LeHTP UHDOPMALMOHHO-06pa3oBaTeNbHbIX PECYPCOB).
wwww. die. academic, ru (AkageMuk. CnoBapu v aHUMKIOMNEeANN).

www.booksgid.com (Books Gid. 9/eKTpoHHas 61ubnnoTeka).

www.globalteka.ru  (Fno6anteka. [nobanbHas  6GMGAMOTEKA  HAyYHbIX  PECYpCoB).
www.window.edu.ru (EguHoe okHO focTyna K o6pa3oBarte/ibHbIM pecypcam).
www.st-books.ru (Jlyywas yuyebHasa nutepatypa).

ww w .school.edu.ru (Poccuitickuin o6pasoBaTenibHbIi nopTan. [LOCTYMHOCTb, KayecTBo,
3(hheK- TUBHOCTD).

www.ru/book (3nekTpoHHas 6MbnmoTevHas cucTema).

www.alleng.ru/edu/phys.htm (O6pa3soBaTenbHble pecypcbl VIHTepHeTa — PU3MKa).
www.school-collection.edu.ru (EguHasa Konnekums LnugpoBbiX 06pa3oBaTe/ibHbIX PECYPCOB).
https//fiz. 1september.ru (yuebHO-meTOgMYeCKas raseta «PusmKa»).

10 www.n-t.ru/nl/fz (Hobenesckne naypeatbl N0 U3NKE).

11. www.nuclphys.sinp.msu.ru (AaepHas pusmka B VIHTepHeTe).

12. www.college.ru/fizika (Mogrotoska K EI3).

13. www.kvant.mccme.ru (Hay4YHO-NonynspHbIn YU3NKO-MaTEMATUYECKUIA XXYPHANT «KBaHT»).



4. KOHTPO/1b U OLIEHKA pe3y/ibTaTOB 0CBOEHMS 06Lie06pa3oBaTelbHOM AUCUUM/INHDI
KOHTPO/lb M OLUEHKa pe3ynbTaTOB OCBOEHMS 06Lle06pa3oBaTe/lbHOM  ANCLUNIUHBI

PAaCKpPbIBAOTCS Yepe3 AUCLMNVHAPHbIE Pe3yNbTaThl, HaNpaBieHHble Ha GOPMUPOBaHME 06LLMX W

npoeccuoHanbHbIX KOMMETEHLMIA Mo pasgenam n TeMam cofepXKaHus yuebHoOro matepuana.

O6wasa/npoeccnoHanbHasn Pasgen/Tema Tun OLEHOYHbIX
KOMMeTeHLUNnA MepOonpuUATUA

OK 01. Bblbupatb cnocobbl Pasgen 2. Tembl 2.1., 2.2, 2.3.

PELIEHNA 3afia4  Paspen 3. Temsl 3.1, 3.2., 3.3.

NPOeCCMOHaNbHO Pasgen 4. Tembl 4.1., 4.2., 4.3.

AEATENBHOCT  NPUMEHUTENBHO - pasnen 5 Temebl 5.1, 5.2., 5.3.
K Pa3/InuHbIM KOHTEKCTaM Pasgen 6. Tema 6.1.

Pasgen 7. Tembl 7.1, 7.2, 7.3.
Pasgen 8. Tema 8.1
OK 02. Mcnonb3oBaTb  Pasgen 2. Tembl 2.1., 2.2, 2.3.
COBPEMEHHbIE CpPEACTBa MOUCKA, Paznen 3. Tembl 3.1., 3.2, 3.3.
aHamsa U WHTEPNPETaUnWN  pasnen 4. Tembl 4.1., 4.2, 4.3.

MHBOPMALWM, " Pasgen 5. Tembi 5.1., 5.2., 5.3.

MH(OPMALMOHHbIE  TEXHOOUH Pasgen 6. Tema 6.1.

Ans BbINO/HEHNS 3agau

NPOBECCHOHabHOI Pasgen 7. Tembl 7.1, 7.2, 7.3. YCTHBIM OMpoC;
[EATENBHOCTY Pasgen 8. Tema 8.1 (PPOHTaNbHBIN OMPOC;
OK 03. MnaHupoBats Pasgen 1 Tema 1.1. Hab/tofieHue

N peann3oBbiBaTb COGCTBEHHOE Pasgen 3. Tembl 3.1, 3.2., 3.3. 3a BbIMOIHEHVEM
npogeccnoHanbHoe W Pasgen 4. Tembl 4.1., 4.2., 4.3. NabopaTopHbIX PaboT;
NIN4HOCTHOE PasBUTVE, pa3nen 8. Tema 8.1 npakTuyeckune paboTbl
npeAnpYHUMATENbCKYIO (pewenve
AesTeNbHOCTb

KayeCTBEHHbIX
1 pacyeTHbIX 3ajad);
TeCTUpOBaHMe;

peLleHune Kelic-3afay;

B npodeccroHanbHOM  cepe,
1CNoNb30BaTh 3HaHuA no
npaBoBO n (hMHaHCOBOWA
rpamoTHOCTY

B pa3fINyHbIX YKM3HEHHbIX HabntoaeHve 1 OU.GHKfl
cUTYyaumax NOAroTOBKN  [1€N10BO
OK 04. OpdekTBHO Paspen 2. Temsbl 2.1., 2.2., 2.3. nrpbl;
B3aIMOZeCTBOBaTb M paboTaTb Paspen 3. Temsbl 3.1, 3.2., 3.3. BbINO/IHEHWE  3aflaHWI
B KO/INEKTUBE N KOMaH/E Pasgen 4. Tembl 4.1., 4.2., 4.3 MPOMEXYTOUHOI

Pasgen 5. Tembl 5.1, 5.2., 5.3. aTTecTaymm

Pasgen 6 Tema 6.1.

Paspgen 7. Tembl 7.1, 7.2, 7,3
OK 05. OcyuecTBnaTb YCTHYHO Pasgen 1
N MNCbMEHHYIO KOMMYHUVKaUuuto  Paspen 2. Tembl 2.1., 2.2., 2.3.
Ha  roCyfapCTBEHHOM  A3bIKE Paznen 3. Temsbl 3.1., 3.2, 3.3.
Poccuiicko  defiepallit  C  pasnen 4. Tembi 4.1, 4.2., 4.3
y4eTom OCOGEHHOCTEN  pasnan 5 Tembi 5.1., 5.2., 5.3.
;OE;nTTt;/HpOHrgro KOHTEKCTa Pasfien 0. Tema 6.1.

Pasgen 7. Tembl 7.1, 7.2, 7.3

Paspen 8. Tema 8.1
OK 07. CopeiictBoBaTb  Pasgen 2. Tembl 2.1., 2.2, 2.3.
COXpaHeHNo OKpyXatowleid Pasnen 3. Tembl 3.1., 3.2., 3.3.



Cpeasb!, pecypcocbepexeHnto, Pasgen 4. Tembl 4.1., 4.2., 4.3

NMPUMEHATH 3HaHnA 00 Paspen 5. Tembl 5.1., 5.2., 5.3.
M3MEHEHWM KNUMaTa, NPUHUMANGL  pasnen 7, Tembl 7.1, 7.2
6epexxnmeoro NpOn3BOACTBA,

. Pasgen 8. Tema 8.1
3()(heKTMBHO  feicTBOBaTb B

Ype3BblYaHbIX CUTYaLUsaX
nkK...



No
n/n

5. INCT N3MEHEHWI 1 AOMONTHEHWIA, BHECEHHbIX B paboyyto nporpammy

Ne nyHKTa
pabouyeri
nporpammbl

JaTta
BHeCeHus

N3MeHeHWnM’
"

[NOMONHEHNA

Jo
BHECEHUSA
N3MEHeHW
n

[OMONHEHWIA

Mocne
N3MeHeHW n
[OMOMHEHWIA

Oata n Ne
NpoTOKONa
paccMoTpeHus
LINKNOBOW
KOMUccuen

Jata n Ne
npoToKosa
paccCMOTpeHMNS
METOAMYECKNM
coBeTom/
nefarorn4yeckum
COBETOM
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