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Pabouas mporpamma yueOnoil aucumnanasl OO/l 13 dusuka pazpaboTaHa HA OCHOBE
TpeGoBanuii MeepaibHOrO TOCYIaPCTBEHHOTO 00PAa30BATENBHOIO CTaHAAPTa CPEIHETO
o0uiero 06pa3oBaHus, yTBEPXKACHHOTO TPUKa3oM MUHUCTEPCTBA 00PA30BaHUS U HAYKH
P® Ne413 ot 17.05.2012 ., npeabpsaBAsSEMbIX K CTPYKTYPE, COAEP/KAHUIO U PE3YIIBTATAM
ocBoeHMs yueOHoM nucuumauabl OO/1. 13 dusuka, B COOTBETCTBUHU ¢ PexomMeHaanmsamu
N0 OpraHu3aluu TMOJYYCHHs] CPENHEro oOuiero oOpa3oBaHWs B MPEAENIax OCBOCHHS
00pa3oBaTEIbHBIX MPOrpaMM CPEAHEro NpodeccuoHanbHOro oOpa3oBaHMs Ha 0Oaze
OCHOBHOT0O  0o0mero  oOpa3oBaHusi, ¢ y4dyeToM TpeOoBaHmii  (eacpanbHbBIX
rOCYy/IapCTBEHHBIX O0PA30BATENBHBIX CTAHAAPTOB W MOJIyd4aeMOil mnpodeccuu HWiu
CHENUATBHOCTH CPEHETO MPO(PECCHOHATIEHOTO 00pa30BaHUsI.

Pazpabotunk nporpaMMsl:

Opranmsanus-paspadboruux: bpsaackmii puman IT'YIIC

OnoOpeHo Ha 3acelaHWM IUKIOBOH KOMHMCCHM OO0IIENPO(ECCHOHAIBHBIX, €CTECTBEHHO-
HAYYHBIX U MATEMATHUYECKUX TUCLUTIIUH
[TpoTokon Ne 7 ot « 12 » 05 2026

[Tpencenaresnb HUKIOBON KOMUCCUA [MamowmHnkoBa B.H.

PexomennoBaHo MeToaruecKkuM COBETOM (puinasa
[Tpotokon Ne 6 ot « 14 » 05 2026
[Tpencenarens — 3am. aupektopa ¢punmana no YI1P Mapunenkos W.E.

YreepxacHo [leparornyeckum coserom TI'YTIC
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1. O6mas xapakrepucTuka padoueii nporpaMmmsl 001eo0pa3oBaTe/JIbHOI
aacoumanabl OO0/ 13 Ousuka

1.1. MecT0 AUCUMIUIHHBI B CTPYKTYpe OCHOBHOH mPO(ecCHOHAIbHOI
o0pa3oBaTebHOI POrpaMMbl

Oo6uieoOpazosarenbHas aguciuumanHa OO/ 13 dusuka sBiaseTcs 00g3aTENbHON
4acThi0  00MIe00pa3oBarenpbHOro I1MKia oOpasoBarensHO mporpammel  CIIO B
cootBercTBUM ¢ DI'OC no cnenuansHocTh 23.02.08 CTPOUTENBCTBO JKENE3HBIX AOPOT,
IIyTh U IIyTEBOE XO3SUCTBO.

1.2. Ilesqin ¥ IUIaHUPYeMbIe Pe3yJbTATHI OCBOCHHS TUCIHIVIAHBI:

1.2.1. llesm AUCOUNJINHBI:
Conepsxkanue nporpaMMbl odieoOpazoBarenbHoi quctumuinabsl OO/1. 13 dusnka
HaIPAaBJIEHO HA JOCTHMYKCHUE CIICAYIOIIMX TICNEH:
o dopMupoBaHHE HWHTEpECa M CTPEMJICHHS OOYYalOIMIMXCS K HAydYHOMY

U3YYCHUIO PUPOBI, PA3BUTHE X MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

J pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE TO3HAHMUS U (HOPMUPOBAHME
UCCIIEIOBATENILCKOTO OTHOIICHUS K OKPY>KAIOITUM SIBJICHUSIM,

J (¢opMUpOBaHWE HAYYHOIO MHPOBO33PEHHMSI Kak pe3yjibTrara HW3ydeHUs
OCHOB CTPOCHMS MaTepuH U (PyHIAMEHTATbHBIX 3aKOHOB (PU3UKH;

o dbopMupoBaHWE YMEHUH OOBACHATH SBJCHHWS C  HCIOJb30BaHUEM
(u3nUeCKUX 3HAHWH W HAYYHBIX J0Ka3aTeIbCTB;

o (dbopMupOBaHKE TPEACTABACHUM O poNiu (DU3MKHU IS PA3BUTUS JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre 3TUX 1efiell obecrneunBacTCs PEIICHUEM CIASAYIOIIUX 331a4 B
MPOIIECCE U3YUEHUS Kypca (PU3UKK HA YPOBHE CPEAHEr0 001Iero oOpa3oBaHus:;

o npUOOPETEHUE CUCTEMBI  3HAHWI 00 o0mmx (hu3HYECKIX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKIIOYAs MEXAHWUKY, MOJIEKYJSPHYIO (U3HUKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY M 3JIEMEHTHI aCTPO(PHU3NKH;

o (¢bopMUpOBaHWE YMEHMH TNPUMEHATH TEOPETUUYECKUE 3HAHUS NS
00BsICHEHHS (PU3UUCCKUX SIBJIICHUH B IPUPOJIC U JUTS IPUHATHS MPAKTUUECKAX PEIICHUM

B IIOBCEIHEBHOM YKU3HH,



o OCBOCHHME CHOCOOOB PpEIICHUS PA3IMuYHBIX 3aJad C SBHO 3aJaHHOMN
¢u3nyeckoil MoJAeNbIo, 3a]ay, MNOAPA3yMEBAIOIIMX CAMOCTOSITEILHOE CO3/aHKe
(U3UYECKONM MOJIENN, COOTBETCTBYIOMICH YCIOBHUSM 3a/1a4M;

J NOHUMaHWE (PUBUYECKMX OCHOB W TPUHIMIOB ACHCTBUS TEXHUUYECKUX
YCTPOHCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOLIYIO CPEY;

o OBJIQJICHUE METOJAMHU CAMOCTOSITEJILHOIO TUIAHWPOBAHMSI U MPOBEICHUS
(U3NYECKUX HKCIEPUMEHTOB, aHAIM3a M WHTEpHpETallud UH(POPMALIUK, ONpeaeIcHus
JOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIbTaTa;

° CO3JAaHHUE YCIIOBHI IS Pa3sBUTHA YMEHHUM MPOEKTHO-UCCIIEA0OBATEIBCKOM,
TBOPYECKON IEATETLHOCTH

OcoOeHHOCTh (POPMUPOBAHUS COBOKYITHOCTH 33Ja4 W3Yy4YeHUs (DU3MKU SIS
CUCTEMBI CPEJHETO MPOPECCHOHATILHOTO 00pa30BaHUS 3aKIOYAETCS B HEOOXOAMMOCTH
peanuzalu  Npo(ecCHOHAIbHONW  HAMpPABJICHHOCTH  pEIIaeMbIX  3aday, yuéra
0COOEHHOCTEH CQepbl ACATETBHOCTA OyAyHIMX CICHHAIMCTOB, T.€. (POpMUpPOBAHUS
MEXIMPEAMETHOTO COACPIKAHUSI OJHOTO WM HECKOJBKUX Pa3[esioB JUCLMILIMHBI
duznka ¢ ogHOW wim  Oonee  oOWENPO(ECCHOHATBHBIX  JUCUUIUIAH WA
npoeCCUOHANIBHBIM MoayjeM. [Ipu sTom mis Takoro pazzaena(oB) oOeCHEeYMBAETCS
OBJIaJIcHUE OOYYarOMIMMUCS YMEHUSMHU MPOBOAUTH MPSIMbIE U KOCBCHHBIC M3MEPEHMS,
UCCJICIOBAHUST 3aBUCUMOCTEH (PU3MUECKMX BEIMYMH M TMOCTAHOBKY OMBITOB IO
OPOBEPKE MPEJIOKEHHBIX TUNoTe3. bonblioe BHUMAHUE YIENSETCS PELICHUIO
PAcCUETHBIX M KAa4E€CTBEHHBIX 3ajad. [lJis pacy€éTHBIX 3a1auy MPUOPUTETOM SIBIISIOTCS
3a/laud C SIBHO 33JJaHHON M HESBHO 3aJaHHON (PM3NYECKON MOIEBIO, MO3BOJISIOLINAE
NPUMEHSTH U3YUYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OJIHOTO pa3zenia Kypca, Tak 1
UHTETPUPYS TMPUMEHEHUE 3HAHWM W3 pasHbIX pa3nenoB. s KaueCTBEHHBIX 3aj1ady
OPUOPUTETOM  SIBJIIIOTCS  3a7aHUsi Ha  OOBSCHEHUE/MPEACKA3aHUE MPOTEKAHMSI

(PU3UYECKUX SIBJICHUM U MPOILIECCOB B MPO(deCcCHOHANBHOM cdepe.

1.2.2. Ilnanupyembie pe3yJbTaTbl OCBOCHHSI 00mICO0pa30BaTEIbHOI
aacnunmanHbel B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO

Oco0oe 3HaueHWe OUCHMIUTMHA UMeeT npu (opmupoBannu U pa3eutuu OK u
K.



Ko n HanmeHoBaHue
(hopMUpyeMbIX KOMMNETEHL WA

OK 01. Bbi6bupaTb cnocoo6bl

peweHns 3agay
npogeccnoHanbHoM
0eATeNbHOCTH
NPUMEHUNTENBHO K

pasnnYHbIM KOHTEKCTaMm

MnaHnMpyeMble pe3ynbTaTbl 0CBOEHUS AUCLUNNNHBI

O6bumel
B yacTu TpyAaoBOro BOCNMTAHUSA:
- TOTOBHOCTb K TpPyAy, OCO3HaHME LeHHOCTH
MacTepcTBa, TpyLonobue;
- TOTOBHOCTb K  aKTMBHOW  [eATeNIbHOCTU

TEXHOMOTMYECKOW W COLManbHON HanpaBleHHOCTH,
CNOCOOHOCTb  UHMLMMPOBATb,  MNaHUpoOBaTb U
CaMOCTOSITENIbHO BbIMONHATb TaKyt0 AeATeIbHOCTb;

- MHTEpPeC K pasiMyHbIiM cthepam npogeccnoHanbHow
[eATENbHOCTH,

OBnageHune YHMBepCcasbHbIMU yyebHbIMK
no3HaBaTe/IbHbIMUN AeACTBUSAMMU:

a) 6a3oBble NOrNYecKne ecTBUA:

- CamoCTOATENbHO (hopmynmpoBatb "
aKkTyanusmposatb npobnemy, paccmarpuBatb —ee
BCECTOPOHHE;

- yCTaHaB/MBaTb CYLECTBEHHbIA NpU3HaK Wan
OCHOBaHWUA [N CpaBHEHUH, Kraccupukauum u
0606LeHNS;

- onpefenaTb  Uenn  AeATeNbHOCTM,  3afjaBaTb

napameTpbl U KPUTEPUUN UX JOCTUXKEHUS;
- BbIIBNATb 3aKOHOMEPHOCTM W MNpPOTMBOPeYns B
paccMaTpUBaEMbIX ABMIEHUSAX;

- BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHMBATb
COOTBETCTBME PE3YNbTAaTOB LENISM, OLEHUBATb PUCKU
NoCneACTBUIA eATENbHOCTMW;

- pa3BuBaTb KpeaTMBHOE MbILUEHNE MPX PELIEHUN
YKVU3HEHHbIX NPo6em

6) 6a30Bble NccnefoBaTe/IbCKUe AeNCTBUSA:

- BNafieTb HaBblKaMy Yy4ebHO-MccnefoBaTeNIbCKOW 1
NPOEKTHOW AesATeNbHOCTU, HaBblKaMW paspeLLeHuns
npo6nem;

- BbIABNATb

NMPUYNHHO-CNEACTBEHHbIE CBA3UN U

JucunnnnHapHbie!
- C(hOPMMPOBAHHOCTb MPEACTaBNEHNA O PONN U MecTe PU3NKK 1
aCTPOHOMUM B COBPEMEHHOW Hay4yHON KapTuHe Mupa, O
cuctemMoobpasytowen ponm (U3NKM B pasBUTUU eCTECTBEHHbIX
HayK, TEXHUKM W COBPEMEHHbIX TEXHONIOrWA, O BKfaje
POCCUIACKMX U 3apYOEXHbIX YUYEHbIX-()M3NKOB B pPasBUTUE HayKMW;

MOHWMaHWe (U3NYECKON CYLLHOCTM HabngaeMblX SBNEHUIA
MWKPOMMPA, MakpoMupa W Meramupa; nOHWMaHue ponu
acTPOHOMMU B MNPaKTUYECKOW  [eATeNbHOCTW  YenoBeka U

JanbHeillemMm Hay4yHO-TEXHUYECKOM pasBUTUK, ponu (U3NKM B
(hopMMpoBaHUM Kpyrosopa W (YHKLWOHANLHON rpaMOTHOCTU
yenoBeka A/1A peweHns NpakTUYecknx 3ajau;

- BNaZieTb OCHOBOMOMAralWMMM (QU3NYECKUMU MOHATUAMU ©
Be/IMYMHAMKN,  XapaKTepusyruwumm  (U3NYecKne  MpoLecchl
(CBA3aHHBIMW C MeXaHWYeCKUM [BVKEHWEM, B3auMOLelCcTBUEM
Te/l, MeXaHW4yecKMMW KofiebaHMsMW W BOMHAMMW; aTOMHO-
MONEKYNAPHbIM CTPOEHMEM BeLLecTBa, TEMA0BbIMU MpoLeccamu;
NIEKTPUYECKUM U MArHUTHLIM MONAMU, 3N1EKTPUYECKUM TOKOM,
3N1EKTPOMarHUTHbIMN KOMe6aHMAMU W BONHAMW; ONTUYECKUMU
ABNEHUAMMW; KBaHTOBbIMW SB/IEHUAMMU, CTPOEHWEM aroma W
aTOMHOrO f4pa, pagMoakTUBHOCTbIO);

- BflafileTb OCHOBOMOAra MMM aCTPOHOMUYECKUMU MOHATUAMMU,
No3BONIAKOWMMK XapaKTepn3oBaTb MPOLECCHl, NPOUCXOAALLNE Ha
3Be3fax, B 3BE3[HbIX CUCTEMAax, B MeXranakTU4Yeckoin cpefe;
[IBUXKEHWNE HebeCHbIX Ten, 3BOMOLMIO 3Be3[ U BceneHHoii;

- BfafeTb 3aKOHOMEPHOCTAMW, 3aKOHaMuW W TeopuaMu (3aKOH

BCceMupHoro TtAroteHus, |, Il n 1l 3akoHbl HbKHOTOHA, 3aKOH
COXpPaHEHMS  MEXaHWYEeCKOW 3HEeprum, 3akOH  COXpaHeHwus
NMMY/bCa, npuUHLMN cyrnepnosuuumn cun, npuHLMN

PaBHOMPaBHOCTU MHepLUMabHbIX CACTEM OTCYeTa; MOJSIeKYNApHO-
KWUHETUYECKYIO Teopuio CTPOEHWSA BELLECTBA, rasoBble 3aKOHHbI,
nepBbIin 3aKOH TEPMOAMHAMUKMN; 3aKOH coxpaHeHus
3NEKTPUYECKOro 3apsaga, 3akoH KynoHa, 3akoH Oma Ana yyactka

1 YKa3bIBaroTCa POpMUpyeMble IMYHOCTHbIE U MeTanpemeTHble pesynbTarbl 13 ®roC COO (B nocnefHel pegakumm ot 12.08.2022) B oTrnaronbHoM gopme
2 AncumnnnHapHble (NpeaMETHbIE) pe3ynbTaThl YKa3blBatOTCA B COOTBETCTBUM C UX NOMHbIM nepeyHem Bo PrOC COO (B nocnedHeld pepakuum ot 12.08.2022)



OK 02. Mcnonb3oBaThb
COBPEMEHHbIE cpeacTea
noucka, aHanmsa n
MHTepnpeTauum
WHpopmaLmu, 7
WH(OpPMaLNOHHbIE
TEXHOMOINM A1 BbINO/IHEHUSA
3ajay npodeccnoHanbHOA

[esiTeNbHOCTY

aKTyanusmpoBaTb 3afayvy, BblABUraTb TMNOTe3y ee
PeLleHuns, HaxoANTb apryMeHTbl ANs AoKa3aTeNbCcTBa
CBOMX YTBEPX[EHWI, 3afaBaTb NapaMeTpbl WU
KpUTEPUIN pPeLleHus:;

- aHanM3MpoBaTb MONYyYeHHble B XOAe PeLleHus
3afjayn pesynbTaTbl, KPUTUYECKM OLIEHMBATb UX
[AOCTOBEPHOCTb,  MPOrHO3MPOBaTb  W3MEHEHUe B
HOBbIX YCMIOBUSAX;

- YMeTb MEPeHOCUTb 3HaHUS B MO3HABATE/IbHYH W
MPaKTUYECKYH 061aCTU XKN3HELEATENbHOCTY;

- YMeTb MWHTErpupoBaTb 3HaHMWA U3  pasHbIX
npegMeTHbIX o0b6nacTei;
- BbIIBUTaThb HOBble naen, npeanaraTb

OpUTMHaNbHble NOAXOAbI N PELleHNS;
- CMOCOBHOCTb UX NCMNOJIb30BAHUA B MO3HABATE/bHOW
N coumanbHOl NpakTuKe

B obnactu LUEHHOCTWN HAay4YHOIro NMNO3HaHUA:

- ChOpMUPOBAHHOCTb MUPOBO33PEHNUS,
COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO
PasBUTMA HayKM U  OOLECTBEHHON MPaKTMKW,
OCHOBAHHOTO Ha ananore KynbTyp,

CNOCOGCTBYIOLLIEr0 OCO3HAHWK CBOEro MecTa B
NONMUKYNbTYPHOM MUPE;

- COBEpPLUEHCTBOBaHME A3bIKOBOW W 4YMTaTENbCKOW
KYNbTypbl KaK CpefCcTBa B3aMMOAENCTBUSA MeXAy
NOAbMU M MO3HAHUSA MUPa,;

- O0CO3HaHue UeHHOCTH HaquoM [0eATe/IbHOCTH,

FOTOBHOCTb OCYLLECTBNATb MPOEKTHYO 7
NCCNeAoBaTeNbCKY [eATeNbHOCTb WHAUBUAYANbHO
W B rpynne;

OBnapgeHune YHUBepcabHbIMU yuebHbIMM

no3HaBaTe/IbHbIMUN AeACTBUSAMMU:
B) paboTa ¢ MHopmaumei:
- BfajeTb HaBblkaMU MONyYeHWUs UHGpopMaLun wn3

uenu, 3akoH Oma Ana MOMHOW 3NeKTPUYECKOW Lenu, 3aKoH
xoyna - JleHua, 3aKOH 3/1EKTPOMarHUTHON WHAYKUWUK, 3aKOH
COXPaHEeHMNS 3HEPrumn, 3aKOH MPAMOJNHEAHOr0 pacnpoCcTpaHeHUs
CBeTa, 3aKOH OTPaXXeHWs CBETa, 3aKOH NMpPesioMIeHUs CBeTa; 3aKOH
COXPaHEeHUs 3HEpPruM, 3aKOH COXPaHeHUs KMMynbca, 3aKOoH
COXPaHeHWs  3NeKTPUYECKOro  3apsafa, 3aKOH  COXpPaHeHus
MaccoBOro u4ucna, noctynatbl bopa, 3akKOH pafMoaKTUBHOIO
pacnaga); yBEPEHHOE NCNonb3oBaHue 3aKOHOB "
3aKOHOMEpPHOCTE Npu  aHanuse  (U3NYECKUX ABNEHUIA 1
NpoLLEeccoB;

- cthopMupoBaTb YMeHUs pelwaTb pacyeTHble 3ajayn C SBHO
3afjaHHON (h3MYECKOW MOAENbIO, UCNONL3YS (D3MYECKME 3aKOHbI
W MPUHUMUNBLI; Ha OCHOBE aHanM3a YCN0BWA 3ajaun BbIGMpaThb
(hM3NYECKYD MOAeNb, BbIAENATb (U3NYECKUE BEANYMHBI U
thopMynbl, HEOBXO4MMbIE ANS ee PeLleHns, MPOBOANTb pacyeTbl U
OLUEHMBaTb pPEeanbHOCTb MONYYEHHOrO 3HAaYeHWUs (PU3NYECKON
BE/IMUMHBLI;  pewaTb  Ka4yeCTBEHHble  3afjayn, BbiCTpavBas
NOTNYECKN HENPOTUBOPEUMBYHO LIEMOYKY PacCy>XAeHWIi C 0nopoi
Ha M3YYeHHble 3aKOHbI, 3aKOHOMEPHOCTM U PU3NYECKME ABNEHUS

-cpopmmpoBaTb YMEHWS yUUTbIBaTb T[PaHULbl MPUMEHEHMNSA
M3YYEHHbIX  (PUM3NYECKUX  MOAeNei:  MaTepuanbHas  TOUKa,
MHepuManbHas CcucTeMa OTcYeTa, WAeanbHbIA ras; MOAEeNu
CTPOEHUS Tras30B, >KMAKOCTEA W TBEPAbIX Tel, TOYEYHbIN
3NEeKTPUYECKNIA 3apsd, SAepHas MoAenb aTtoma, HYKIOHHas
MOJAenb aTOMHOTO0 figpa Npv peLleHnn hrU3nYecKnx 3afav;

- chopMmnpoBaTb COOCTBEHHYK MO3MLUWUIO MO OTHOLWEHWUD K
(h3nYeckol MHpopmMaymnm, NONy4aeMoi M3 pasHbIX UCTOYHMKOB,
yMeTb MCMNOMb30BaTb LMKMPOBbIE TEXHONOTMW ANA  MOMUCKa,
CTPYKTYpPMpPOBaHUA, MHTepnpeTayuy v npeacTaBieHns y4ebHom un
Hay4HO-NONYyNAPHOW NH(opMaunu; pasBuUTb YMEHUSA
KPUTUYECKOTO aHanu3a noay4yaeMoin nHhopmauum



OK 03. TlnaHunpoBatb U
peann3oBbiBaTb CO6CTBEHHOE
npogeccnoHanbHoe "
JINYHOCTHOE passuTue,
npeanpUHUMaTesbCKYHo
[0eATeNbHOCTb B
npogeccnoHanbHoOM cthepe,
MCrosb3oBaTb  3HAHUA MO
(hMHAHCOBOW rpamoTHOCTM B
pas/InYHbIX XU3HEHHbIX
cuTyaumax

MCTOYHWKOB  pasHbIX  TUMNOB,  CamMOCTOATE/IbHO
OCYLLEeCTBAATL MOWCK, aHanu3, cuctematmsauuio u
NHTepnpeTaunio MHGpopMaLmMmM pasinyHbiX BUAOB U
(hopM npepacTaBneHuns;
- co3faBaTb TEeKCTbl B pasMyHbIX (opmaTax ¢
Y4YeTOM HasHayeHUs uMHOOpMaunm un  LeeBoM
ayamTopuu, BbIOMpas  ONTUMasibHYHO thopmy
npeAcTaB/ieHNsA U BU3yanu3auuu;

- OueHMBaTb  [OCTOBEPHOCTb,
WH(opMauum, ee COOTBETCTBUE
MOPanbHO-3TUYECKUM HOPMaM;

- WCMONb30BaTb CpeAcTBa WHGPOPMALUOHHBIX U

NEernTMMHOCTb
npaBoOBbIM n

KOMMYHUKALMWOHHbIX ~ TEXHONOFUA B peLleHun
KOTHUTUBHbIX, KOMMYHUKATUBHbIX "
OpraHM3aLMOoHHbIX 3agay c cobnoeHmem

TpeboBaHWUA 3PrOHOMUKN, TEXHWKM 6e30nacHoCTH,

TMrMeHbl,  pecypcocbepexxeHns,  MpaBOBbIX U
3TUYECKMX HOpM, HOpM NH(OPMaLMOHHOM
6e30nacHoOCTU;

- BNajeTb HaBblKaMy pacro3HaBaHWs W 3aluThbl
MH(opmMaLun,  UHGPOPMaLMOHHON  6e3onacHoCTH
NIMYHOCTH

B o6nacTu gyX0BHO-HPaBCTBEHHOr0 BOCNUTaHUSA:
- C(OPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHUS,
3TMYECKOro noBeaeHus;

- CMOCOOHOCTb OLUEHMBATb CUTyauulo U NPUHUMATb
OCO3HaHHbIE peLleHnsi, OPUEHTUPYACb HA MOpasibHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTMU;

- 0CO3HaHWe J/IMYHOTO BKNaja B
YyCTONUYMBOro 6yayLero;

- OTBETCTBEHHOE OTHOLUEHWE K CBOWM POAUTENAM WU
(nn) ppyrum 4yneHam CembM, CO3[AHUIO CEMbM Ha
OCHOBE 0CO3HAHHOI0 NPUHATUSA LLleHHOCTeW
CEMEMHOM >XW3HW B COOTBETCTBMM C TpaguuusMu
Hapogos Poccuu;

OBnageHne yHuBepcanbHbIMU pPerynsaTUBHbIMU
[JeNCTBUAMMN:

nocTpoeHue

- BfageTb  OCHOBHbIMW  METOJaMW  HAy4YHOro  MO3HaHus,
NCNONb3yEMbIMU B (PU3NKE: MPOBOAUTL MNPAMbIE U KOCBEHHbIE
N3MepeHns HU3NYeCKX BEIMYUH, BbibUpas onTUMasbHbIA cnocob
M3MEpPeHns M WCMONb3yA  W3BECTHble  MeTOAbl  OLUEHKWU
norpewHocTew N3MepeHuni, npoBOAUTL nccnefosaHue
3aBMCUMOCTEN (DU3NYECKMUX BESIMYUH C UCMO/b30BAHMEM MPAMbIX

N3MepeHuid, O0OBACHATb MNOMyYeHHble pe3ynbTaTbl, WCMNOMb3yA
(M3MYECKMe Teopuwn, 3aKOHbl W MNOHATUA, W [eNaTb BbIBOAbI;
cobnogars npasuna 6esonacHoro Tpyda npuv  MNpoBefeHUn

nccnefoBaHMin B paMKax y4yebHOro 3skcrnepMmeHtTa M y4yebHO-
nccnefoBaTeNIbCKON AeATENIbHOCTM C UCMOMb30BaHWEM LMGPOBbIX
N3MepUTENbHbIX YCTPOMNCTB W nabopaTopHOro 060pyAOBaHUS;
ChOpMUMPOBAHHOCTL MpeACTaBNeHWA O MeTofax MonyyYeHus
Hay4YHbIX aCTPOHOMMYECKNX 3HaHWI



OK 04. AhdheKTUBHO
B3aMMOAeNCTBOBATb "
paboTaTb B KO/NEKTUBE W

KoMaHge

a) camoopraHusauuna:
- CaMOCTOSITE/IbHO OCYLECTBASATb MO3HABATE/NbHYH
[eATeNbHOCTb, BbIABNATL MNpPO6GAEMbl, CTaBUTb U

(hopmynunpoBathb COGCTBEHHbIE 3ajaum B
06pa3oBaTeNbHOW  AEATENbHOCTU U XM3HEHHbIX
CUTYaUnaXx;

- CaMOCTOATe/IbHO COCTaBMATb MN/aH  peLleHus
npo6feMbl € Y4eTOM  UMEILLMXCA  Pecypcos,
COOCTBEHHbIX BO3MOXHOCTEA 1 NPeanoYTeHWA;

- faBaTb OLEHKY HOBbIM CMTYyauusam;

cnoco6cTeoBatb  (POPMUPOBAHMIO U MPOABAEHUIO
LWMPOKOM 3pyanuLMM B pasHbiX 061acTaX 3HaHWR,
MOCTOAHHO MOBbIWATbL CBOW 06pa3oBaTeflbHbIA U
KYNbTYPHbIA YPOBEHb;

6) CAaMOKOHTPO/b:

MCNOMb30BaTb NPUEMbl  pedieKCUn  ANA  OLEeHKM
cuTyauuu, Bbibopa BEPHOTO peLLeHus;

- YyMeTb OUeHMBaTb pPUCKM W  CBOEBPEMEHHO
NPUHUMATb PELUEHNSA MO UX CHUKEHWUIO;

B) SMOLLMOHA/IbHbIN NHTENEKT,
npegnonararwmn chopMmMpoBaHHOCTb:
BHYTPEHHEN MOTMBaLMKW, BK/IHOYAKOLWed cTpemieHne
K [OCTVWKEHUIO Uein U ycnexy, ONTUMU3M,
WHULMATUBHOCTb, YMeHMWe [eliCTBOBaTb, WMCXOAs W3
CBOUX BO3MOXXHOCTEIA;

- 9aMnatuu, BKIKOYaKOLWERn Croco6HOCTb MOHUMATb
IMOLMOHANbHOE COCTOAHWE [PYrUX, YYUTbIBATb €ro
NpW OCYLLECTB/IEHUN KOMMYHUKaLMK, CNOCOOHOCTb K
COYYBCTBUIO U COMEPEXMBAHUIO;

- COuManbHbIX HaBbIKOB, BK/IOYAKOLLMX CNOCOOHOCTb
BbiCTpaMBaTb OTHOLWEHWUA C APYrUMU  JIOAbMUA,
3a00TUTbLCA, MPOSABAATL MHTEpPeC W paspewaTb
KOH(MNKTbI

- TOTOBHOCTb K CaMOpa3BUTUI0, CaMOCTOATE/IbHOCTHU
1 camoonpeeneHuio;

-OBflafileHne HaBblKaMy Yy4ebHO-MCCeL0BaTe/IbCKOiA,
NMPOEKTHOW 1 COUMNanbHONW AeSTENbHOCTU;

- 0BfafeTb YMeHUsMKU paboTaTb B TPynne C BbIMNOSHEHUEM
pas/IMUHbIX COLMaNbHbIX pOfei, MnaHWpoBaTb PaboTy rpynnsl,
pauuvoHanbHO pacnpefensiTb [eATeNbHOCTb B HECTaHAApTHbIX
CUTyauusax, afjekBaTHO OLLeHMBAaTb BKNaL KaXOro M3 y4acTHUKOB
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OK 05.
YCTHYO n
KOMMYHUKaLMIO Ha
rocyfjapCTBEHHOM A3blKe
Poccuiickoi  depepaunn ¢
yyeToM 0COOEeHHOCTEN
COLMAaNbLHOr0 N Ky/bTYPHOrO
KOHTeKCcTa

OcyuwecTBnAaTh
NMNCbMEHHYIO

OBnageHne YHUBEPCaNbHbIMN
KOMMYHUKaTUBHbIMU [eiCTBUAMMN:

6) coBMecTHas LeATe/IbHOCTb:

- MOHMMaTb W  UCMNONb30BaTb MNpPeMMyLLecTBa
KOMaHAHOM N NHANBUAYaNbHON PaboThl;

- MNpUHMMaTb LEeNn COBMECTHOW [eATeNbHOCTH,
OpraHn30BbIBaTb ¥ KOOPAUHMPOBATbL AElCTBUA MO ee
[OCTUXEHUIO: COCTaBNATb naaH NelicTBIIA,
pacnpefensatb Poau C YYEeTOM MHEHWI Y4aCTHUKOB
06CcyXaaTb pe3ynbTaTtbl COBMECTHON paboThl;

- KOOPAMHMPOBaTb U BbINOIHATL PaboTy B YCNOBUAX

peanbHOro, BUPTYasbHOr0 ¥ KOMOWUHWPOBAHHOIO
B3aMMOJENCTBMS;
- OCYWEeCTBNATb  MO3MTMBHOE  CTpaTermyeckoe

noBefleHNWe B pas/INYHLIX CUTyauuax, MNpPoABAATb
TBOPYECTBO ¥ BOOGPaXKeHUe, OblTb MHULNATUBHbLIM
OBnajgeHne yHuBepcarbHbIMU PerynsaTUBHbIMU
JeNCTBUAMMN:

r NpuHATKE Cebsa N APYrux N aen:

- NPUHUMaTb MOTMBbLI W aprymeHTbl APYrux ntogei
npv aHanun3e pe3ynbTaTtoB AeATeNIbHOCTY;

- MPU3HaBaTb CBOE MpaBO M NpaBoO APYrUx Nogein Ha
OLUNOKU;

- pasBuBaTb CMOCOOHOCTL MOHMMaTb MUP C NO3UL UK
APYroro yenoseka

B 06nacTu acTeTMYECKOro BOCNUTAHUSA:

- 3CTeTU4YecKoe OTHOLUEHWe K Mupy, BKIKOYas
3CTETMKY  O6blTa, HAy4YHOro M TEXHMYECKOro
TBOpPYeCTBa, CMopta, TpyAa W  O06LLECTBEHHbIX
OTHOLLIEHWIA;

- CNOCOGHOCTb BOCMPUHUMATb pPa3NYHble BUAbI
MCKYCCTBa, TPaAMUL MM 1 TBOPYECTBO CBOEIO 1 APYrux
HapoAoB, oOllyllaTb 3MOLMOHaNbHOe BO3AeiiCcTBME
NCKYCCTBa,;

- y6eXAeHHOCTb B 3HAYMMOCTU ANS JUYHOCTU U
06LLecTBa OTEYECTBEHHOTO M MWPOBOI0 WCKYCCTBA,
3THUYECKMX KYNbTYPHbIX TPaguUWUiA M HapOAHOrO

rpynnbl B peLleHne paccMaTpuBaemMor Nnpo6aemsl

- chopmMupoBaTb YMEHMA pacrno3HaBaTb (U3NYECKUE SABNEHUA
(Mpoueccbl) M OOBACHATL WX HA OCHOBE W3YYEHHbIX 3aKOHOB:
paBHOMEPHOEe W PaBHOYCKOPEHHOE MPAMONNHENHOe ABUXEHUe,
cBOOOAHOE MafeHune Ten, ABVKEHWE M0 OKPY>XHOCTW, WHepuwus,
B3aMMojeincTeme Ten, KonebaTteNbHOe [BWKEHWE, pe30HaHC,
BOJIHOBOE  [BWXeHue; Aundpdysus, 6POYyHOBCKOE [ABMXEHME,
CTPOEHMe XUAKOCTeN 1 TBEPAbIX Tes, U3MeHeHUe 06beMa Ten npu
HarpesaHun (OxnaxpjeHuu), TernjoBoe paBHOBECUE, WCNapeHue,
KOHJEeHcauus, nnasfeHne, Kpuctanansaums, KuneHue, BnaxxHoOCTb
BO34yXa, CBA3b CPeAHeNn KWHETUYECKOW JHeprum TensoBoro
OBVDKEHUS MONEKYNn € abCoMOTHON TemnepaTypoi, MOBbIlWeHMe
[aBNeHns rasa nNpu ero HarpeBaHUWW B 3aKpPbITOM cocCyfe, CBA3b
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OK 07. CopgeictBoBaTb
COXPaHeHUo OKpY>XatoL e
cpeabl, pecypcocbepexxeHuto,
NMPUMEHATb 3HaHuA 06
N3MEHEHMNN KMmara,
npUHUUNbI b6epeXxxnnBeoro
Nnpou3BoACTBa, 3(PPEKTUBHO
flencTBoBaThb B

ype3BblUYaHbIX CUTYaLUsAX

TBOPYECTBA;

- TOTOBHOCTb K CaMOBbIP@XEHUIO B pa3HblX BUAaX
MCKYCCTBA, CTpPEM/IeHMe  NposBNATb  KayecTBa
TBOPYECKOW NMNYHOCTH;

OBnageHune YHUBepCanbHbIMU
KOMMYHUKATUBHbIMW AeNCTBUAMMN:

a) obLeHme:

- OCYLLecTBNATb KOMMYHMKauLUW BO Bcex cdepax
XKU3HU;

- pacno3HaBaTb HeBepbasibHble CpefcTBa 06LLEHNS,
NOHMMaTb 3HauyeHue coumanbHbIX 3HaKOoB,
pacnosHaBaTb npeAnoCbINKY KOH(MIMKTHbIX
CUTYaUunin n cmsaryatb KOHMANKTI;

- pasBepHYyTO W JIOTMYHO Mn3Nnaratb CBOK TOYKY
3pEHMS C NCMNOJIb30BaHNEM SI3bIKOBbIX CPeACTB

B 06/1acTM 3K0ON0rM4ecKoro BOCNUTaHUSA:

- ChOpMUPOBAHHOCTb 3KONOTUYECKOM KYNbTYypbl,
NOHWMaHWe BAUAHUSA  COLUANbHO-3KOHOMUYECKNX
NpoLEeccoB Ha COCTOSAHME MPUPOAHON U couuanbHOW
cpegpbl, 0CO3HaHue rnobanbHOro  XapakTepa
3KO/I0rnvecknx npobnem;

- NaHupoBaHWe W OCyLlecTBNeHWe [JelCTBUIA B
OKpyXarllleli cpege Ha OCHOBE 3HaHUSA Lenei
YCTONUYMBOIO pa3BUTUS YeN10BEYECTBa,;

aKTUBHOE HenpuaTue AeiCTBWUIA, MPUHOCAWNX Bpef
OKpYy>KatoLLen cpege;

- YMEeHMe MpOrHo3MpoBatb
3KO/I0rnYeckme nocneficTeus
LeNCcTBUIA, NpefoTBpaLLaTh UX;
- paclupeHve onbiTa LeATE/NIbHOCTU 3KONOTMYECKO
HanpaBfeHHOCTU;

- 0BNajieHne HaBblKaMu y4yebHO-McCne[0BaTe/IbCKO,
NMPOEKTHOW M COLManbHON feATeIbHOCTH

HebnaronpusTHbIe
npegnpuHUMaemMblX

MeXJy napamMeTpaMu  COCTOSIHMS rasa B M30Mpoleccax;
anekTpusaums Ten, B3aMMOAeliCTBME 3apsfoB, HarpeBaHue
MpPoBOAHMKA c TOKOM, B3aMMOAelicTBre MarHuTOoB,

3NeKTPOMarHUTHas WHAYKUMA, [LeACTBME MArHUTHOrO Mnons Ha
NPOBOAHMK C TOKOM W [BWXYLUIACS 3apad, 3N1eKTPOMarHWTHbIe
KonebaHnss 1 BOMHbI, MPSIMOSIMHEHOE pacnpoCTpaHeHue CBeTa,
OTpaXkeHwe, MNpesioMfieHne, WHTepdepeHUns, audpakums u
nonspusauna ceeta, fAucnepcus cBeTa; (hOTOINEKTPUYECKUIA
a(h(heKT, CBETOBOE [JaB/EHME, BO3HWKHOBEHME JIMHEYATOro
CnekTpa aTtoMa BOAOPOAa, eCTecTBEHHas W WCKYCCTBEHHas
pagMoaKTUBHOCTb

- chopMmmpoBaTb YMEHUSA MNPUMEHATb MOJSYyYEHHble 3HAHUA AN
OOBbACHEHMSA YCNOBUIA NpOTeKaHWUs (U3NYECKUX HABMIEHUA B
npupoge W AN NPUHATUS  NPaKTUYECKUX  PELleHUin B
NOBCeAHEBHOMW >KM3HM pAnd obecrnevyeHns 6e30NacHOCTM npu
obpauieHMn Cc  ObITOBbIMM  npubopamMn U TEXHUYECKUMMU
YCTPOACTBAMU, COXPaHEHUs 340pOBbA W COOMOAEHMA HOPM
9KOM0rMYEeCKOro NOBEAEHUS B OKpYXXatolel cpefe; MOHUMaHUe
HE0O6X0ANMOCTY MPUMEHEHUS AOCTUMIXKEHNIA DU3NKN N TEXHONOT WA
AN payMoHanbHOro NpUpPoAo0Nob30BaHMA
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2. CTpykTypa u coaepkanue 00meo0pa3oBaTe/JIbHOMH U CIUILINHBI

2.1. O06beM AUCUMIIMHBI U BHAbI Y4e0OHOi padoTbl

Bun yueoHoii padoThI Oo0bem B
yacax
O0bem o0pa3oBaTeIbHONH MPOrPaMMBbI JUCHUIJIHHBI 180
B T.4.
TCOPETHUCCKHAC 3aHATHS 86
71a00PATOPHBIC 3AHITHS 36
IpaxTudeckue 3aHATHA 30
OCHOBHOE COACPIKAHKC 122
[IpodeccronanbHO OPUSHTUPOBAHHOE COJEPIKAHUE 58
IMpomesxkyTouHas arTecTanms
1 cemecTp — AudpepeHIHPOBAHHDBIN 3a4eT *Ex
2 ceMecCTp - IK3aMeH




2.2. TemaTH4ecKHii VIAH U COAEPKAHNE TUCUMINVINHBI «DH3HKA»

HaumeHnoBanue
pa3aesioB U TeM

Coaep:xkanue yueO0HOro MaTepuaa (0CHOBHOE U PO ecCHOHAILHO OPHEHTHPOBAHHOE)3,
JabopaTopHble U NPAKTHYECKHE 3aHSTHSI, IPUKJIAAHOI MOAYJIb (P HAJIHYHH)

Oo0nem
4acoB

dopmupyeMble
KOMIIETEHIHH

1

2

4

Pasnen 1. dusuka u MeTOABI HAYYHOI0 NO3HAHUS

Tema 1.1
Beenenue

Coaep:xkaHue yue0OHOro MaTepuaJia

Ddusnka - Hayka o npupone. HayuHble MeTOABI MO3HAHUSA OKpYyXarowero mupa. Posie skcnepuMenTa)
U TEOpUHU B MpPOLIECCE MO3HAHUS MPUPOABL JKCIEPUMEHT B pusuke. Monenupoanue pU3NIECKHUX
SBICHUN M mpoueccoB. Hayunble runotesbl. ®Pusndeckne 3aKOHBI M TEOPHUH. | 'paHuUILB]
NpUMEHUMOCTH  (pu3nyeckux 3akoHOB. IlpwHnMn coorsBercTBUs. Poixb m MecTo (QU3MKH B
(bopMHUpPOBaHUY COBPEMEHHON HAYYHOH KAPTHHBI MUPA, B MPAKTUUECKOH AESITEIbHOCTH JIIOEH

OK 03
OK 05

Paszaen 2. Mexanuka

18

Tema 2.1
Kunematuka

Coaep:kaHue yueOHOro MaTepuaJia

MexaHudeckoe JABHIKCHHUE. OTHOCUTENBHOCTb MEXAHUYECKOTO JABHIKCHUA. Cucrema oTcUeTa.
Tpaextopus. Ilepemenienne, CKOPOCTh (CpemHsisi CKOPOCTb, MCHOBEHHAsE CKOPOCTh) U YCKOPEHUE
MaTepHaHbHOﬁ TOYKH, HUX MPOCKLIUHU HAa OCHU CHUCTEMbI KOOPAUHAT. CrnoxxeHue HepeMeH_IeHI/Iﬁ 4|
CIOXKEeHHe CKopocTed. PaBHOMEpHOE M PaBHOYCKOpPEHHOe mMpsiMONMHeliHOe nBmxkeHue. [ paduky
BABUCUMOCTU KOOPAHUHAT, CKOPOCTHU, YCKOPCHUA, MYTU U NCPEMCIICHUA MaTepHaHbHOﬁ TOYKU OT)
BpeMeHu. CBoOomHOe maneHue. YCKopeHHe CcBOOOAHOro maneHus. KpuBoimHEHHOE IBHKEHHE.
JIBr>KE€HHE MaTepUabHON TOUKH MO OKPYXKHOCTH C MOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTIJIOBas
CKOpPOCTb, TUHEIHast ckopocTh. [lepuon u yacrora obpamenus. LleHTpocTpeMUTENbHOE YCKOPEHUE

T
[ IpakTHueckue 3aHATUS

[MpakTuyeckue paboOTHI:
TexHu4eckne yCTPOWCTBA U MPAKTHYECKOE MPUMEHEHHE: CIIUAOMETp, ABMKEHHE CHAPSIOB, LIETHBIE
1 peMEHHBIE ITEPEHAYHN.

Tema 2.2

Coaep:xkaHue yueOHOro MaTepuaJia

OK 01
OK 02
OK 04
OK 05
OK 07

> O6pas3oBaTebHAS OPTAHM3AIMA BIPABE CAMOCTOATEIBHO ONPEICIATH MOCIEI0BATEIBHOCT H3YUCHHA PA3CIOB H TEM, BXOAANINX B HHX, 4 TAKKE TIEPEPACTIPEIETIATh KOTHMIECTBO
YacOB U1 OCBOCHHS OOYYAFOIMMMHUCS Y4YCOHOTO MATEpHana, C VYCTOM JOTHKH (OPMHUpPOBAHHS MPSAMECTHBIX PE3yIbTATOB, OOMUX W MPO(PECCHOHATHHBIX KOMICTCHIIUM,
MCHKTIPSIMCTHBIX CBA3CH C IPYTHMH AUCITUILTHHAME 00IIC0o0Pa30BaTCIFHOTO H 00MICPOo (PeCCHOHATLHOTO HKIIOB yuconoro miana OIT CI1O.
* Yachl mpakTHYECKHX PaGOT YYTCHBI B COACP/KAHHM YUeOHOTO MATEPHANA H BXOJAT B OOIIEE KOMHMUECTBO YACOB MO TeMe. Uackl MaGOpaTOpHBIX PaboT M mpo(ECCHOHATBHO
OPHCHTHPOBAHHOTO COACPKAHMA YUNUTBIBAKOTCSA OTACIIBHO.
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/lnHamuka

[Ipuaumn otHocutenbHOCTU I'anunes. I1lepselii 3akoH HeroToHa. MHEpUuaabHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. Ilpuammn cynepnosuumu cuii. Bropoii 3axkoH HerioToHa anst marepuaibHOM
Touku B uHepumanbHOH cucteme orcuera (MCO). Tperuii 3akoH HpioTOHa anmsi marepHaIbHBIX
TO4YeK. 3aKOH BcemupHoro Tsrorenus. Cuna Tsprectu. IlepBas kocmuueckas ckopocTb. Cual
yopyrocta. 3akoH ['yka. Bec tena. Tpenue. Bunbl Tpenus: (mokosi, ckonbxkenus, kadenus). Cuaj
rpeausi. Cyxoe Tpenue. Cuia TpeHHsI CKOJNBXKEHUS M CHiia TpeHus mokos. Kosdouuuert tpeHwms.
Cuna conmpoTUBIIEHUS IPU JBHXKEHUU TeJla B KUAKOCTU WM rase. IlocTynarenbHoe U BpalaTeslbHOe
MBIDKEHHE a0COIOTHO TBEPAOrO Tesa. MOMEHT CHIIBI OTHOCHUTENIbHO OCH BparueHus. [lnedo cuibl
Y cnosust pasHoBecust TBepaoro tena B UCO

[TpakTUueckue 3aHATUSA

[Mpaktrueckne paboTel: M3ydeHue NBIXKEHHs OpycKa MO HAKJIOHHOMW IUIOCKOCTH TOA IeHCTBHEM
HECKOJIbKMX CHJI. TeXHUYEeCKHe yCTPONUCTBA U NMPAKTUYECKOE MPUMEHEHNE. MOJUINITHUKH, IBHKCHHE
VICKYCCTBEHHBIX CIYTHUKOB

Tema 2.3
3aKOHBI COXPAHEHUs B
MEXaHUKE

Coaep:kaHue yueOHOro MaTepuaJia

Mexanuueckass padora m MomHOCTb. Kunerndeckass sHeprusi. IloTeHumanbHash >HeEpPrus. 3akOH
COXpaHEHHMsT MeXaHH4YeCKoW sHepruu. Padora cuibl TsDKeCTH W CHilbl ynpyroctu. llpumeneHne)
3aKOHOB COXpaHeHwHs1. Microp30BaHNe 3aKOHOB MEXaHHUKH JUIsE OOBSCHEHHS IBH)KEHUST HEOCGCHBIX TeJ
U IS0 Pa3BUTHS KOCMHUYECKUX HMCCIENOBAaHUH, MPAHULbI IPUMEHUMOCTH KJIACCUUYECKONH MEXaHMKH.
MMnynbc MaTepuasbHOW TOUKH (Teda), CHUCTEMbl MaTepPHAIbHBIX TOYEK. MMIysnbCc cuibl U
M3MEHEHHE MMITYJIbCA TeNa. 3aKOH COXPAaHEHUs MMITyJbca. PeakTuBHOE nBIKeHHe. Pabora cubL.
MomHocTe cuibl.  KuHeTnueckass 3Heprusi MaTepuanpbHOW Toukd. Teopema 00 W3MeHEHHH
kuHeTuuecko  oHepruu. IlotennumanbHas  sHeprusa.  IloTeHIManbHas  SHepPrus  yopyro
negopmMupoBaHHON TpykuHBL lloTeHUManbHast SHeprusi Tena BOMU3M TMOBEPXHOCTH 3EMIIH.
[MoTeHLMaNbHBIE W HETIOTEHUUANbHBIE CHIIbL. CBsi3b paOOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBbI TeJl. YTIpyrue U Heynpyrue CTOJKHOBEHUs

KonTposbHasi pabora

[MpakTrueckue padoThI:
TexHuveckue yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHE BOJAOMET, KOMep, MPYKUHHBIH MHCTOJIET,
IBIJKEHNE UCKYCCTBEHHBIX CYTHUKOB U PAKET.

Pasnen 3. Moaexkyasipaasi pu3HKa M1 TEPMOAUHAMHKA

30

OK 01
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Tema 3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKONTEOpUHN

Conep:xkaHue yueOHOro MaTepuaJia

OCHOBHBIC TIOJIOKEHUS] MOJIEKYJIIPHO-KUHETHYECKOH TEOPUHM W HX ONBITHOE OOOCHOBAaHHE.
bpoyHoBckoe nBuxkenue. Jnddysus. Xapakrep ABIWKEHHS U B3aUMOIEHCTBHUSA YaCTHUI] BEIECTBA.
Monenu CTpOeHHsI ra30B, KUIKOCTEH W TBEPABIX TelX U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
bTux Mopeneil. Macca u pasmepbl Monekyd. KomnuuectBo Bemectsa. IloctosHHas Asoranpo.
TeroBoe paBHOBecue. Temmeparypa u ee usmepenue. Illkama temneparyp Lenbcus. Mogaenb
yaeanpHOro raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KMHETHYECKON TEeOpuM HJeajbHOro rasa.
AOCONIIOTHAS TeMIIepaTypa Kak Mepa CpefiHel KHHETHUECKOH SHEPTHH TEIUIOBOTO IBUKEHUS YaCTHL]
rasza. [llkana temnepatyp KenbBuHna. I'a3oBble 3akoHbl. YpaBHeHue MeHnneneesa-Kianelipona. 3akoH
JlanmpToHa. M30mponeccel B HAEaTbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemnecTsa. | 'paduueckoe
NpeCTaBJIeHNE H30IPOLECCOB: N30TEPMA, H30X0pa, N300apa

[TpakTUueckue 3aHATUSA

[MpakTrueckue padboThI:
Ms3mepenne Maccbl BO3JyXa KJIACCHOM KOMHaTe. TeXHHUYeCKHe yCTPOHMCTBA U IMPAKTUYECKOE
MPUMEHEHUE. TepMOMETP, OapoMeTp

10

JlabopaTropHble 3aHaTHS

JlaboparopHas paborta 1 M3ydeHne omHOro M3 M30MPOIIECCOB

Tema 3.2
(OCHOBEI
TePMOIUHAMUKHU

Conep:xkaHue yueOHOro MaTepuaJa

Brytpennsist sHeprusi. Pabora u Tteruonepenada. KomndecTBo TerioTeL. YpaBHEHHE TEIUIOBOTO
Gananca. [lepsoenauano repmognHaMuku. AnnadaTHblii npouecc. Bropoe Hauano TepMOIMHAMUKH.
Terunosele nsuratenu. KIIJ[ Ttemnosoro asurarens. Oxpana npuponbl. TepmonnHamuyeckas
cucreMa. BHyTpeHHssT 3HEPTrUs TEPMOIWHAMHYECKOW CHCTEMBI M CIIOCOOBI €€ HM3MEHEHHS.
KonmuectBo Temiorel u padora. BHYTpeHHssE SHEPrusi OJHOATOMHOIO HIEANbHOrO ras3a. Bumel
TEIUIONEPENaY. TEILUIONPOBOAHOCTb, KOHBEKINA, U3Jy4EHUE. YIEeNbHas TEIJIOEMKOCTh BELIECTBA.
KonmuectBo TeruoTel npu terionepenade. Ilonsatue o6 apmabatHom mponecce. Ilepsriil 3aK0H
TepMOIMHAMUKH. [IpuMeHeHne mepBOro 3akOHa TEPMOAMHAMHUKH K u3ompoueccam. I 'paduueckas
uHTeprperaunss paboTel rasa. Bropoill 3akoH TepmommHamuku. HeoOpatnMocTh mpoLeccoB B
npupone. Ternnossle MamnHbl. [IpuHIMIBI NefCTBHS TEIUIOBBIX MalKH. [IpeoOpasoBaHus SHEPTUU B
reruioBblx MamnHax. Kosdduument nonesnoro peiicteusi Terosoil MamuHel. Lukn Kapao u ero
K03 (PULIMEHT TOJEe3HOro AEHCTBUS. DKOJOrMYECKHE MPOOIEMbl TEIUIOHEPTeTHUKH. TexHHuecKue
YCTPOHCTBA M MPAKTHYECKOE MPHMEHEHWE. [BUraTelb BHYTPEHHErO CropaHus, OBITOBOM

XOJIOAUJIBHUK, KOHOAULIUOHED

OK 02
OK 03
OK 04
OK 05
OK 07
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Tema 3.3
ArperaTHble
COCTOSTHUS BELLIeCTBA
u (pasoBble
Mepexoibl

Conep:kaHue yueOHOro MaTepuaJa

[MTapooOpa3zoBanne u KoHAeHcanus. Hcnapenwe u kumneHne. AOCONIOTHAsE W OTHOCHUTEJIbHAs
BIIAXHOCTh BO3AyXa. HachelmeHHBIH map. YpaenbHas TemioTa NnapooOpa3oBaHHUs. 3aBHCHMOCTH)
TeMIepaTypbl KUINEHHs OT naBieHus. TBepmoe Teno. Kpucrammmdeckne u amopdHble Tena.
AHn30TpOonus CBOWCTB KpucTanios. XXuakue kpucrabl. CoBpemeHHble MaTepuaisl. [lnasienue u
KprcTaum3anys. Y aeiapHas Teriora miasieHus. Cybnumanus. YpaBHEHHE TEIJIOBOro OanaHca

[ IpakTHueckue 3aHATUS

[MpakTudeckas padora: TexHMuYeckwe yCTPOHCTBA M IIPAKTHYECKOE NPUMEHEHHe. TMIPOMEeTp H| 2
MCUXPOMETP, KaJIOPUMETpP, TEXHOJOIMM IOJY4YEHHUS COBPEMEHHBIX MaTepHaloB, B TOM YHCIE
HAaHOMAaTEPHAJIOB, 1 HAHOTEXHOJOTUHU
JlabopaTopHble 3aHATHS 6
JlabopaTopHast pabora 2 OnpeneneHne BIAXKHOCTH BO3AyXa.
JlabopaTopHast padora 3 Onpenenenue ko3pduirierTa MOBEPXHOCTHOTO HATSKEHUS JKUIKOCTH
JlaboparopHasi pabora 4 Onpenenenue kod3QpuIMerTa TemIOBOro pacuIMpPEeHust TBEPbIX Tel
Pasnen 4. dnekTpoanHaMuKa 70
Tema 4.1 Coaep:kaHue yueOHOro MmaTepuaJia 8
(DneKkTpocTaThka OnexkTpuzalus Teld. JJeKkTpudeckuil 3apsa. JBa Bupa snexTpuueckux 3apsnos. IIpoBomHukwy,
MUBJIEKTPUKY M TOJYNPOBOJHUKU. 3aKOH COXPAaHEHMs 3JIEKTpUUecKoro sapsna. Bzaumonelictsue
BapsnoB. 3akoH Kynona. TodeuHslil anexkTpudeckuil 3apsaa. DnekTpudeckoe nose. HanpsokeHHOCTD
BIEKTpUYECKOro mnouss. IIpuHuun cynepnosuuuy 3JA€KTPUYEeCKHX MoJjed. JIMHMM HanpssKeHHOCTH OK 01
biekTpuueckoro noisi. Pabora cun snekTpocrariuueckoro nodsi. [Torennuan. Pa3HOCTE MOTEHIINAIOB. OK 02
IIpoBOAHMKM W OM3JEKTPUKU B 3JEKTPOCTATHUECKOM Iosie. JU3JIeKTpudeckass NPOHULIAEMOCTb. OK 03
DnexTpoeMkocTb. KoHneHcaTop. DaeKTPOeMKOCTh TIOCKOTO KOHAEHCATOpa. DHEPrus 3apsiKeHHOI O OK 04
KOHJEHCATOpa OK 05
I IpakTH4eCcKUe 3aHATUS 2 OK 07
M3mepeHne SIEKTPOEMKOCTH KOHJeHcaTtopa. TexHudeckue yCTpoilcTBa U NPAKTUYECKOe
MPUMEHEHUE.  BJEKTPOCKON,  3JIEKTPOMETP,  3JIEKTpOCTaTUYecKas  3alluTa,  3a3eMJICHUE
BIEKTPONPHOOPOB, KOHAEHCATOP, KOMMPOBAJIbHBIN aNmapar, CTPYHHBIH NPUHTEP
Tema 4.2 Conep:kaHue yueOHOro MaTepuaJa: 22
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TTocTOAHHBIN

PIEKTPUYECKUH TOK.

ToKU B pa3snu4HBIX
cpenax

(DJIeKTpUUeCKHil TOK. Y CIIOBUS CYLIECTBOBAHUS 3JIeKTpuieckoro Toka. Cuna Toka. [1ocTOsSHHBIN TOK.
Hanpsokenne. 3akoH Oma s ydacTka Lend. OJEKTPUYECKOE COMNPOTHUBIEHHE. Y AENbHOe
COMPOTUBIIEHHWE  BELIECTBA. 3aBUCHMOCTb  CONPOTHBJIEHHUS  METAIJIOB OT  TEMIIEpaTyphl
[TocnenoBarenpHOe, NapaljielibHOE, CMELIAHHOE COEJUHEHHE MPOBOAHUKOB. McTouHMKH TOKA.
(DNIeKTPOABIIKYLIAsl CUJla U BHYTPEHHEE CONMpPOTUBJIEHHE MCTOYHMKA TOKa. 3akoH OMma Uil OJHOU
(3amkHyTOMH) 3iekTpuueckol nemu. KopoTkoe 3ambikanue. PadoTa 3eKTpUYECKOro TOKA. 3aKOH|
Jlxoyns-JleHna. MOIIHOCTD  3JIEKTPUYECKOrO TOKAa. JIEKTPOHHAsl MPOBOAUMOCTb TBEPIBIX
MeTalI0B.. CBEPXMPOBOAUMOCTD. DJIEKTPUUYECKUI TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyUYKOB.
[MonynpoBomguuku. CoOCTBEHHAs W MPUMECHAs MPOBOIUMOCTD MONYIPOBOAHUKOB. CBOMCTBa p-n-
nepexona. IlonmynpoBomHUKOBbIE NPUOOPBI. DJNEKTPUUECKUH TOK B pPAaCTBOpaX M pPacIlIaBax
PJIEKTPOJIUTOB. DJEKTPOIUTHYECKAs] AMCCOLMALMS. JJEKTPONMU3. IJJIEKTPUUYECKHM TOK B rasax.
CaMOCTOsITEJIbHBIN 1 HECaMOCTOsATENbHbIN paspsan. Monnus. [1na3sma

KouTtposbHasi pabora

IMpaktrueckast padora: TexHUUeCKHE YCTPOWCTBA M MPAKTHYECKOE NPHUMEHEHHE. aMIIepMeTp,
BOJIETMETP, PEOCTAT, UCTOUYHUKH TOKA, 3JEKTPOHArpeBaTEIbHbIE MPUOOPHI, JIEKTPOOCBETUTENBHBIE
npuOOpBI, TEPMOMETP CONPOTHBIIEHHS, BaKyYyMHBIH OHOA, TEPMHUCTOPBI U (OTOPE3UCTOPHI,
MOJIYIPOBOJHUKOBBIN JUON.

JlabopaTropHble 3aHaTHS

JlabopaTopHasi padora 5 HWM3yuenume 3akoHa Oma [isi y4acTKa IENH, MOCJIEIOBATEIBHOTO U
napajuieIbHOr0 COeIMHEHNs] TPOBOAHUKOB.

JlabopaTopHasi pabora 6 OnpeneneHue TeMIepaTypHOro Ko3ppuimeHTa COMPOTUBIICHHSI METH.
JIabopaTopHasi pabora 7 OnpeneneHne yaeIbHOTO COMMPOTUBIICHHS MPOBOTHUKA.

JlaboparopHast pabora 8 WccrenoBanwe 3aBUCUMOCTH MOIIHOCTH JIAMITBI HAKAJMBAHUS OT
HAMPSIKEHUS Ha €€ 3aKUMax

JlaboparopHass pabora 9. Omnpenenenue DJIC u BHYTPEHHErO CONPOTUBICHUS HMCTOYHUKA
HATPSAXKCHHAS.

JlaboparopHast padora 10 Onpenenenne KI1/] anekrporiutku
JlaboparopHas padora 11. OnpeneneHue 3JeKTPOXUMUIECKOTO SKBUBAJIEHTA MEIU

14

Tema 4.3

Coaep:kaHue yueOHOro MaTepuaJa

20
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MarauTHOe nosie.
(DJIeKTpOMAarHuTHas
WHYKIIHSL.

[locTositHHbIE MarHuThl. B3auMOAEHCTBME MNOCTOSHHBIX MarHUTOB. MarHuTHoe mnoJsie. Bekrtop
MarHUTHOW MHAYKUMU. [IpuHIUD cynepno3suuuyu MarHUTHBIX NoJed. JINHUM MarHUTHON MHIYKLHH.
KapTrHa TuHMI MArHUTHOW MHAYKLMU HOJIA MOCTOSHHBIX MArHUTOB. MarHuTHOE noJie mpOBOAHUKA,
c TokoM. KapTuHa nuHUNA HMHAYKUUM MArHUTHOTO TNOJS JJIMHHOTO MPSMOIrO MNPOBOJHHUKA H
BAMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KaTymku ¢ TokoMm. Ombeir Opcrema. BzaumopeiictBue
MPOBOJHUKOB ¢ TOkOoM. Cumia Ammepa, ee Moaynbp u Hampasienune. Cuna JlopeHua, ee MOIyib H
HarnpaByieHue. JIBH)KeHUEe 3apsKeHHOH 4acTHWIbl B OMHOPOAHOM MarHUTHOM mojie. Padora cubl
Jlopenua. fIBneHue SAEKTPOMArHUTHOM HWHAyKUUU. [IOTOK BEKTOpa MArHUTHOM WHAYKLHH.
DJNEKTPOABIKYIAA CUJIa WHAYKUMH. 3aKOH 3JIEKTPOMArHUTHOW wuHAaykuuu Papanes. Buxpesoe
BIECKTPUYECKOE TOJie. DJIGKTPOABIDKYINAs CUJla WHAYKUMU B TMPOBOJHUKE, JBIIKYIIEMCS]
MOCTyNaTeJbHO B OAHOpOoAHOM MarHuTHOM none. Ilpasuno Jlenua. MHaykTUBHOCTBL. fBieHue
CAaMOMHAYKIIUU. DJEKTPOIBIIKYIIAS CHUJIa CAMOUHIYKUHMH. DHEPTHsi MAarHUTHOTO MOJIST KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE N0JIe

Mexanudeckue 1
BIEKTPOMArHUTHBIE
KoeOauust

KonebarenpHass cucrema. CBoOOnmHbIe MexaHWueckhe KosebaHus. ['apmMoHudeckue KoJjeOaHwMsL.
[Mepuon, dwacrora, ammuTyga W ¢asza kojebanmii. [IpyKuHHBI MasTHUK. MaTeMaTHYEeCKHA
MasiTHUK. Y paBHEHHE TapMOHUYEeCKHX KosebaHui. IlpeBpaineHue >HEpPTUH NMpPU TAPMOHUYECKHX]
koneOanusix. KonebatenbHblii KOHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B WUICANTBHOM|
K0JIe0ATENIbHOM KOHTYpe. AHAJIOTHS MEXKAY MEXaHUYECKHMH U 3JEKTPOMATHUTHBIMU KOJIEOAHUSMU.
@Dopmyna TomcoHa. 3akOH COXpaHEHHsI SHEPrUU B HACATBHOM KOJeOATENTbHOM KOHTYpE.
[MpencraBneHne o 3aTyxarolux KojaedaHUsX. BeiHykneHHbIe MexaHnueckue konebanus. PesoHanc.
BeIHYKIEHHBIE 3JIeKTpOMarHuTHbIe koneOanus. [lepemennblit Tok. CHHYCOMAAIbHBIN MEPEMEHHBIN
TOK. MOIIHOCTh MEepeMEHHOr0 TOKa. AMIUIMTYAHOE U AEHCTBYIOLee 3HAaUeHUE CHJIbI TOKa U
HanpspkeHus. Tparchopmatop. [IpousBoncTso, nepenaya u nmoTpedIeHne IEKTPHUECKON SHEPTHH.
(DKOJIOTUYECKUE PUCKU IPU IMPOU3BOACTBE BJEKTpUueckod sHepruu. KynbTypa HCHOJIB30BaHUSA
PJIEKTPO3HEPTHU B MMOBCEAHEBHOMN XKU3HU

[TpakTUueckue 3aHATUSA

KonTposbHas pabora 2
[Mpaktuueckass pabora: TeXHHYECKHE YCTPOMCTBA M MMPAKTUYECKOE TMPHUMEHEHHE. TOCTOSHHbIE| 2
MarHUTBI, 3JIEKTPOMArHUTBhI, 3JIEKTPOABUTaTeNb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTULl, HHAYKLIMOHHAs
neyb
JIaGopaTopHble 3aHsATHSI 2
JlaboparopHasi pabora 12. M3ydeHue siBeHUs SJIEKTPOMATHUTHON HHIYKIIUS
Pasnen S. Kosie6anust u BOJIHBI 36
Tema S.1 Conep:kaHue yueOHOro MaTepuaJia 10

OK 01
OK 02
OK 04
OK 05
OK 07
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[MpakTrueckast pabora: TexHMYecKHe YCTPOHCTBA M MPAKTUYECKOE NMPUMEHEHHE: 3JIEKTPHUYECKH
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUU DJIEKTPOIepe1ad

JlaboparopHble 3aHaTHS

Jlaboparophas padora 13. HccnenoBanue 3aBUICUMOCTH TEPHOAA MaJbIX KOJeOaHUI rpy3a Ha HUTH]
OT JJIMHBI HUTH.
JlaboparopHasi pabora 14. THAYKTHBHOE M €MKOCTHOE CONTPOTHUBJICHHS B LIEMTH NIEPEMEHHOTO TOKa

Tema 5.2
MexaHnueckue u
BIEKTPOMArHUTHBIE
BOJTHBI

Conep:kaHue yueOHOro MaTepuaJa:

MexaHnueckne BOJHBI, YCIOBHs pacnpocTpanenus. Ileproa. CkOpoCTh pacpOCTpaHEHUS U JTHHA
BOJIHBI. [lomepednbie U nponosbHbIE BOJHBL MHTEepdheperuns u nudpakiuus MEXaHUIECKHUX BOJIH.
3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. BricoTa ToHa. TemOp 3Byka. DJIEKTPOMAarHUTHBIC BOJTHBL
VcnoBUs U3NydeHUs] 3JIEKTPOMArHUTHBIX BOJH CBOMCTBAa 3JIEKTPOMATHUTHBIX BOJIH. OTPAKCHHE,
npesoMiieHue, mnojsipuzanus, nudpakuus, uHtepdepeHus. CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJIH.
[Mkana >JeKTPOMArHUTHBIX BOJH. [IpUMeHeHWe 3JIEeKTPOMATHWTHBIX BOJIH B TEXHHUKE U OBITY.
[MpuHOUOBI PamgUOCBSI3M U TENEeBHIASHUS. Panuosokauus. ODJIEKTPOMArHUTHOE 3arpsi3HEHHE
OKPY KaroLel Cpeabl

[ IpakTHueckue 3aHATUS

[MpakTuyeckas padora: TexHudeckuwe yCTpPOWCTBA M MPAKTHYECKOE MPUMEHEHHE MY3bIKaJIbHBIC
HMHCTPYMCHTEI, VYJIBTPAa3BYKOBas AJUMArHOCTHKd B TCXHHMKEC W MCAMLIMHEC, paz[ap, paI[I/IOHpI/IéMHI/IK,
reneBu30p, anteHHa, Tenedon, CBU-neun

Tema 5.3
OnTuka

['eomeTpuueckas onrtuka. IIpsMonuHeliHOe pacnpoCTpaHEHHE CBeTa B OJHOPOAHON cpene.
ToueyHbIli HCTOYHHUK CBETA. 3aKOHBI OTPAKEHHs CBETA. 3aKOHBI MPEIOMJICHHsI cBeTa. AOCOMFOTHBIH
nokasatenb npenomiienus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpemenbHbiii yron Cobuparomue u
pacceuBarolue JHH3bl. POKYCHOE pacCTOsHUE M ONTUYecKas cuia TOHKOH nuH3bL. llocTpoeHue
N300paKeHNH B COOMPAOLINX M PACCEUBAIOLINX JHH3aX. POpMysa TOHKOW JIMH3BL YBEIHUYECHHUE,
nmaBaemoe JnH30M. BosiHoBast ontuka. UaTepdepenuus csera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HAOJFOIEHNsT MAKCUMYMOB M MUHUMYMOB B HHTepP(EPEHIIMOHHON KapTHUHE OT IBYX CHH(A3HBIX
KOT€PEHTHBIX MCTOYHUKOB. ludpakums ceera. [{udpakumnonHas pemerka. YciaoBue HaOI0neHUs
rJIaBHBIX MAaKCHMYMOB IpPU TMaJACHUH MOHOXPOMATHYECKOTO CBETa Ha MU(PPAKIMOHHYIO PELIETKY.
Jlucnepcus ceera. CnoskHblil coctas 6enoro ceera. [ger. Tlonspusamus ceera

KonTposbHasi pabora

[MpakTrueckue padoThI:
HabmroneHue nucnepcuu cBeTa.
TexHuveckue yCTPOHCTBAa M MPAKTHYECKOE MPUMEHEHHE OYKH, Jyma, (OoToanmapar, MUKPOCKOII,

TCJICCKOII, BOJIOKOHHAasA OIITHKA, I[I/I(I)paKLII/IOHHaﬂ PEUICTKA, NOJAPONI, TCICCKOIL

10

EEN
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ATOMHOE SIAPO

:)I(Cl'[epI/IMeHTbIj AOKA3bIBAOIHNE CIOXKHOCTE CTPOCHUA AApa. OTKprTI/Ie PaaAnOaKTUBHOCTH. O11bITHI
Pesepdopna mo ompeneneHur0 COCTaBa PagHOAKTHBHOrO u3nyueHus. CpoiictBa anbga-, Oera-,

raMMa-u3JIyuCHUS. Brnushaue PaaArOaKTUBHOCTH Ha JKHUBBIC OPTraHHU3MBbI. OTKprTI/Ie MPpOTOHA U

JlaboparopHble 3aHaTHS 6
JTabopaTopHast padota 15. Onpenenenne nmokasaressi MPEJIOMICHUS CTEKJIA.
JlaboparopHast padota 16. Onpenenenne GOKyCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI JIMH3bI
JlaboparopHasi pabora 17. OmnpeneneHue NJIUHBI CBETOBOW BOJHBI C MOMOIIBIO NH(PPAKIMOHHON
€IIETKH.
Pa3nen 6. OCHOBBI CieNHAJIBHON TEOPHH OTHOCHTEJILHOCTH 2
Tema 6.1 Conep:kaHue yueOHOro MaTepuaJa: 2 OK 01
OCHOBBI CIENMANILHON [[paHULBI  NPUMEHMMOCTH  KJIACCUYECKOW  MeXaHWKd. I[lOCTysnarel  CHENManbHOM — Teopuy OK 02
Teopun OTHOCUTEJIbHOCTU: HHBAPUAHTHOCTb MOJYJISl CKOPOCTH CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH| OK 04
OTHOCHUTCJIBHOCTH OiiHiTeiiHa. OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMelJIeHHe BPEMEHH U COKpAalleHHE IJIUHBL OK 05
OHeprusi U UMIYJIbC pPEIITUBUCTCKOM dYacTuubl. CBs3b Macchl C 3HEPruedl U UMIYJIbCOM
€JISITUBMCTCKON YaCTULIbl. DHEPIUsl MOKOsI
Pasznen 7. KanToBas puzuka 16
Tema 7.1 Coaep:kaHue yueOHOro MaTepuaJa: 4
(DeMEHTBI KBAaHTOBOM |DoToHbl. Dopmysia Ilnanka cBa3u 3Hepruu (HOTOHA C €r0 YaCTOTOW. DHEPIUst U UMITYJIbC (POTOHA.
OTITHKHU OtkpeiTie u wuccrnegosanne (orosdpdexra. Ombiter A.I. CroneroBa. 3akonbl (poTtodddekra.
VpasHenune DiHmTelHa mis doroaddekra. "Kpacnas rpanuna" dorosddexra. [laBneHue cpera.
Omneirel [LH. Jlebenesa. XuMudeckoe AelCTBUE CBeTa. TeXHUYECKHE YCTPOWCTBA U MPAKTUYECKOE
npuMeHeHne: GoToraeMeHT, (HOTONATUHK, COTHEUHAs OaTapesi, CBETOINON
Tema 7.2 Conep:kaHue yueOHOro MaTepuaJa: 2
Crpoenue atoma Monens atoma Tomcona. OnbiTel Pesepdopna no paccesnuto -uactuu. IlnanerapHast Moaenb aToma. 85 8;
[Moctynatel bopa. M3nydenue u mornomenne (OTOHOB MPH MEPEXOIE aTOMa C OJHOTO YPOBHS OK 04
bHepruu Ha aApyro. Bupael cnextpoB. CrnekTp ypoBHEW 3Hepruu aTtomMa Bojaopoaa. BonHoBble OK 05
ceoiictBa uyactul. Bomaer ge bpoiina. KopnyckymspHo-BoaHOBOM ayanu3m. CHOHTaHHOE W OK 07
BBIHY KIACHHOE M3iydeHue. Judpaxius 31eKTpOHOB B KpUCTAJUIAX. Y CTPOHCTBO U MPUHIHMIT paboTh]
nmasepa. TexHHUYecKHe yCTpPOIICTBaA M MPAKTUYECKOE IPUMEHEHHUE. CIEeKTPaJbHbIM aHaJIu3
(CTIeKTPOCKOI), JIa3ep, KBAHTOBBIH KOMIBIOTED
Tema 7.3 Coaep:kaHue yueOHOro MaTepuaJa 6
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HelitpoHa. Hykionnast monens simpa [ eiizenOepra-MBanenko. 3apsin sapa. MaccoBoe 4mcio siapa.
M3otomnel. Anbda-pacnan. DIEKTPOHHBIH M MO3UTPOHHBIN OeTa-pacnan. I'amMma-uznyuenune. 3akoH
[PaIMOAKTUBHOTO pacraia. JHeprus CBSI3W HYKJIOHOB B siape. Snepubie cunbl. Jledekt Maccsl sipa.
Aneprblie peakiun. [lenenne u cuntes saep. AnepHsiii peakrop. TepmosinepHeiii cuntes. [IpodnemMsl
1 [EpCHEeKTUBBbl SIAEPHOM SHEPreTUKH. OKOJIOTMUECKHE aCMeKThbl SAEPHONH  OHEpreTHKU.
OnemMeHTapHble 4YacTHLBL. OTKpBITHE TO3UTPOHA. MeTonapl HAOMIOAEHWs U PErucTpauuy]
bIeMEHTApHBIX YacTull. PyHaaMeHTaIbHbIe B3auMoaeicTeus. EnuHcTBO hu3nueckoll KapTUHBI MUPA

KonTtposbHasi pabora

[MpakTrueckue padoThI:
TexHuveckue yCTPOWCTBA M MPAKTHYECKOE MPHUMEHEeHHe: (POTO3JIEMEHT, (POTOAATUMK, COJHEYHAsI
OaTapesi, CBETOIMO, CIIEKTPOCKOTI, JIa3ep, JO3UMETP, SACPHBIN peakTop, aToMHasi OomOa

[\®)

Pa3zaen 8. JjieMeHTBI ACTPOHOMHH U ACTPOPUIUKH

Tema 8.1 DeMeHTHI
ACTPOHOMUU U
acTpoU3HKH

Coaep:kaHue yueOHOro MaTepuaJia

DTanbl pa3BuTHs acTpoHomuH. llpukimamHoe M MHPOBO33PEHUECKOE 3HAUYEHHE acTpoHOMUU. Bupl
sBe3nHOro Heba. Co3Besnus, SipKHe 3BE3/bl, TUIAHETHI, UX BUAUMOE BIKeHHe. CONHEeYHas cUCTeMa.
IMnanerst 3emHolN rpynnel. Ilnanersi-rurantel. Manble Tena ConHeuHolt cuctembl. ComHIe,
dotochepa u atmochepa. ConHeunast akTuBHOCTb. McTounuk sHepruu CoNTHIA U 3B€31. 3BE3MbI, UX
OCHOBHBIC XapakTepuCTHKU. Jlmarpamma "CHEKTpasibHBIA KJIACC - CBETUMOCTB'. 3BE3[bl TJIaBHOM
M0CJIEI0BATENbHOCTH. 3aBUCUMOCTD "Macca - CBETUMOCTD" JIs 3B€3]] [JIaBHOM MOC/IeN0BaTeIbHOCTH.
BuyTtpennee crtpoeHue 3Be3A. COBpeMEHHbIE MPEACTABICHUS O MPOUCXOXKICHUU U HBOJIOLUY
ConHua u 3Be31. DTamnbl )KU3HU 3Be31. Mueunslil Ilyte - Hama [Nanaktuka. CnupanbHast CTPYKTYpa
["anakTuky, pacrpeneneHue 3se3n, raza u nouid. Ilonoxenue u nsuxkenue ConHua B I'anakTuke.
Tunel ramaktuk. ITnockas u chepuueckas nmoacucTeMbl [ alakTHKU PaauorajakTUKA W KBa3aphl.
UepHnble AbIphl B siapax ranakTuk. Beenennas. Pacimmpenne Beenennoit. 3akon Xa06na. Pasberanne
ranakTuk. Teopus bonbinoro B3peiBa. PennkToBoe uznyuenue. MacitabHasi CTpykTypa BeeneHHOM.
Mertaranaktruka. HepemeHHbie mpoOieMbl aCTPOHOMUUT

UlabopaTopHoe 3aHsATHE

JlaboparopHas pabota 18. . U3yueHue kapTel 3Be31HOrO Heba

OK 01
OK 02
OK 03
OK 05
OK 07

21




[IpodeccrnoHaILHO OPHEHTHPOBAHHOE COAEPKAHHE (COePRAHNE MPHKJIATHOTO MO[ly.]'lﬂ)s* 58 OK
[IpomexyTouHAs aTTecTANMSA (3K3aMEH)
Bcero: 180

3 IMpodeccHoOHANTEHO OPHECHTHPOBAHHOS COACPKAHHC A 0A30BOTO YPOBHA H3YVUCHHS AHCHUILTHHBI «DH3HKA» ¢ PACIIHPCHHBIM H3YUCHHCM OTACTBHBIX PA3ICTIOB, MMCIOIIHX
HamOoJee BAKHOE 3HAUCHUE /IS TIOCIIEAYIOMETO H3YUCHHUS 00menpo)eCCHOHANBHBIX TUCIHIUIHH 1 podeccrnonanbHbx Moy el ®I'OC CITO, mMosker OBITh MPEACTABICHO B IBYX
BAPHAHTAX: B BUJC MPHUKIATHOTO MOJIYJII, HEMOCPEACTBCHHO HANPABJICHHOTO HA (JOPMHUPOBAHWE OJHOHN mim 0ojee Mpo(eCCHOHAIbHBIX KOMIICTCHINH, KaK MPABHUIIO, CBI3AHHBIX C
TIOJYYCHUEM ITPAKTUUECKUX HABBIKOB, HIIM B BHJC MPO(ECCHOHAILHO OPHEHTHPOBAHHOTO COJICP KAHIS, HATIPABJICHHOTO HA YIIIyOJICHHOE H3YUCHHUE TEM Pa3/ieia, PpecHUE O0IbIIETO
KOJIMMECTBA MPAKTHYCCKHUX 3a/a4, KEHCOB M BBHINOJIHCHHE JOMOTHUTEIBHBIX JTa0OPATOPHBIX PadOT, HHTCTPUPOBAHHBIX C KOHKPETHOH 00IIENnpo(ecCHOHANBHOM AUCIMIUINHON HIH
mpo(heCCHOHATBHBIM MOy JIeM. Paszmen (pa3aeisl), HALCICHHBIC HA (DOPMHPOBAHHC ¥ OOYUAFOIMUXCSA O0IMUX M MPOo()CCCHOHATBPHBIX KOMIICTCHIMH, MOTYT BKIIFOYATh KAK H3YUCHHC
TCOPHH, TaK U MPOBEACHUE JTA0OPATOPHBIX, MPAKTHUCCKUX M UCCICAOBATEIbCKUX padoT. [Ipu 3T0M 3HAUMTEIFHOC BHHMAHHE JODKHO OBITH YACICHO PAa3BHUTHIO HABBHIKOB PEINCHHUS
KAaK PacUCTHBIX, TAK U KAYCCTBCHHBIX 3a4a'.

* B paMkax Kypca MOTYT OBITH IPOBEICHbI HHTCTPHPOBAHHBIC 3AHATHS C YUCTOM COJCPKATCIBHBIX MCKIPEIMCETHBIX CBSI3CH MO IBYM H Oosee 00meo0pazoBaTeIbHBIM
JACIHHATUIAHAM .

- Maremarunka: pelicHue CHCTEMbI YPAaBHECHHH, JTHHEHHAS (PyHKums, mapadomna, rumepOona, ux rpadMki W CBOWCTBA, TPHTOHOMETPHICCKAEC (DYHKIMH: CHHYC, KOCHHYC, TAHICHC,
KOTAQHTCHC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKACCTBO, BEKTOPHI W HMX TPOCKIMH HA OCH KOOPAMHAT, CIOXKCHHE BEKTOPOB, PCIICHHUEC CHCTEMBI YPABHCHUI, IPOW3BOTHBIC
3EMEHTAPHBIX (PYHKIMH, TIPU3HAKY TTOJO0MS TPEYTOIBHIKOB, OTPEACICHHUE TUIOIATH IUTOCKHUX (DUryp U 0ObeMa TEL.

- Buonorust: MeXaHMYECKOE ABIKCHUE B KHBOH mpupozae, Tuddysmsa, ocMoc, TEIIooOMEH SKHUBBIX OPTaHU3MOB (BHIBI TCILIONICPEIAYH, TCIJIOBOE PABHOBECHCE), 3JICKTPHUCCKHC
SIBIICHUSI B )KHBOW IIPHPOJE, KOJIEOATEIHHBIC IBIKECHIS B KUBOH IIPHPOJIE, ONTHYCCKAC SABICHHUS B KHBOH IPHPOAC, ACHCTBHE PAaTHAIIMU HA KHBBIC OPTAHU3MBIL.

- XHMUS: JUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJBIPHAS MAcca, TEIUIOBBIC CBOWCTBA TBEPABIX TEI, KHIKOCTCH M Ta30B, JICKTPHICCKHAC
CBOWCTBA METAUIOB, 3JCKTPOJMTHYCCKAA JUCCOUMALMS, TaJbBAaHWKA, KPHCTALIMYECKAS CTPYKTYPA TBEPABIX TEJN, MEXAaHH3MBI OOPA30BAHUS KPHUCTALUIMUCCKOH PpEIICTKH,
CHEKTPAJIbHBIN AHATIHS.

- T'eorpadums: BIAKHOCTH BO3AYXa, BETPBI, OAPOMETP, TCPMOMETP, MATHHUTHBIC IOJIOCA 3EMIHM, 3aJC)KH MATHUTHBIX PyZ, (POTOCBREMKA 36MHOH MOBEPXHOCTH, IPEICKA3ZAHHC
3EMIICTPSICCHHM.
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3. YcnoBusa peanivsaumn nporpaMmmbl 06LLe06pasoBaTesibHOM ANCUUNINHDI

3.1. TpeboBaHNA K MUHUMa/IbHOMY MaTepuasibHO-TEXHNUYECKOMY 06ecrneveHuto
Peasimzauma nporpaMMbl AUCUMMANHBE TPEOYyeT Hannuma y4yebHOro KabuHeta
(M3MKK, OCHALLEHHOro C COOTBETCTBUM C npuoxeHnem 7 OO,

3.2. HdopmaLMoHHOe 06ecneyeHme 06y4HeHNS

[ns peanusaymm nporpaMmMbl 6M6/IMOTEYHbIA POHZ, 06pa3oBaTeNbHON OpraHn3aLum
[O/MKEH UMETL NeyaTHble U/ 3NeKTPOHHbIE 06pa3oBaTe/ibHble U MHDOPMALMOHHbIE
pecypcbl, peKOMeH0BaHHbIE /15 UCMO/b30BaHWsA B 06pa3oBaTe/lbHOM MpoLecce, He
CTapLue NATK IET C MOMEHTa 13LaHus.

3.2.1. OCHOBHbIe neyvyaTHble U 3/IEKTPOHHbIE N34aHUSA

1) Omutpuesa B.®. Pusnka ana npodeccmin U crneynabHOCTen TEXHUYECKOro
npoguns.: yyebHoe nsgaHue / B.®. Amutpuesa.-Mocksa; Akagemus, 2022. -
448c.(ObuleobpasoBaTeNibHad  MOAroToBKa B yupexaeHusax  CI10O).-
URL:http//academia-moscow.ru -pexxmm [octyna: ONeKTPOHHas 6ubnnoTeka
«academia-moscows.- TEKCT: 3/1eKTPOHHbIN

2) PoamoHoB B.H. ®u3nka: yyebHoe nocobue Ons cpegHero npofeccroHaibHOro
o6pasoBaHus/ B.H.PoanoHos.-2-e u3a.mcnp. M gon. - Mocksa: 34aTensCTBO
KOpaiiT, 2023.-165¢

SNEKTPOHHbIe N3aaHNA (3N1eKTPOHHbIE PecypChl)

1 «OTKpbITasa usnka» http://www.physics.ru/

2. «®Pusmka.rnx» http://www.fizika.ru/

3. «BupTyasbHbIA METOANYECKNIA KAOVHET YunTens (PU3NKM 1 aCTPOHOMUN»
http//www.gomulina.orc.ru/

4, Caint «®dusmka B aHuMaumax» http://physics.nad.ru/physics.htm

5. MacTep-knacc «Kusas usmnka» http://www.int-edu.ru/hage.php?id=931
6. Linchposas nabopatopusa «Apxumea» (J/labopaTopHble paboTbl MO Gr3MKe)
http//www.9151394. ru/projects/arhimed/arhim 2/cituo/lab_raboty f.htm

7. BupTyanbHble nabopatopuy (MHTEpPaKTUBHbLIE MOAENN Pas3/IMYHbIX MPOLECCOB)
http://somit.ru/index_demo.htm

3.2.2. [lonoNHUTeNIbHblE UCTOYHUKN

1 OmutpueBa B.®. dusmka: TexHonornyeckmin npodunb: COOPHUK  3apau:
yuyebHoe u3gaHue. -Mockea: Akagemus. 2024. - 256 c. (O6LieobpasoBaTenbHas
nogrotoska B yupexgeHuax CI10O. URL:http//academia-moscow.ru -pexum
AOCTyna: ANeKTPOoHHas 6nbmnoTeka «academia-moscows.- TEKCT: 3NEKTPOHHbII

2. 3aNeKTPOHHbIV pecypc  https://biblio-online.ru/viewer/62FA86E5-C6CA-469C-9261-
764FB46F5976#page/1
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4. KOHTPO/Ib M OLICHKA Pe3y/JIbTATOB OCBOCHHS JUCUHUILUIHHBI

Kontpoas n

OICHKA

pe3ybTaToB

OCBOCHHA

00meo0pa3oBaTebHON

AUCHUIUIMHBL PACKPBIBAIOTCA 4CPC3 NUCHUIUIMHAPHLBIC PC3YyJIbTaThl, HAIIPABJICHHLIC Ha

dbopMupoBaHUE OOUMX U

Mpo(eCcCHOHATEHBIX

¥ TEMaM CofiepyKaHusl y4eOHOTO MaTepuaa.

KOMIIETCHIUNA 1O

Koa n nHaumenoBanue
¢dopMupyemMbIX KOMIETEHIHH

Paznen/Tema

THun oleHOYHBbIX
MepOnpHSTHH

OK 01. Beibupate cnocoOsl
pelieHus 3am1ay|
poeCCUOHAITBHOU AeSITeIbHOCTH
NPUMCHUTECIIBHO K Ppa3IMIHbIM|

Pasnen2. Temw12.1.,2.2.,2.3.
Pasnen3. Temr13.1.,3.2., 3.3.

Paznen4. Temw14.1.,4.2.,4.3

Pasnen 5. Temwp1 5.1.,5.2.,5.3.

KOHTCKCTaM Paznen 6. Tema 6.1
Pasnen 7. Temsr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
To/c®
OK 02. Hcnonb3zosaty Pasnen 2. Temer 2.1.,2.2., 2.3,
COBPEMCHHBIC CpeACTBAa TOWCKA,| Pasmen 3. Temnb1 3.1.,3.2., 3.3.
aHamMza  u MHTEPNPETaUny Pasnen 4. Tempr 4.1., 4.2, 4.3
MH(bopMarH Pasmen 5. Temsr 5.1., 5.2., 5.3.
1 MH(POPMALMOHHBIE TEXHOJIOTHH Pasnen 6. Tema 6.1
1J1A BBITIOJTHCHUA 3aaa4y

MpoheCCUOHATTLHON AeSITEIbHOCTH

Pazpgen 7. Temn1 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
Ilo/c

OK 03. IInanuposaty Paznen 1. Tema 1.1

U peanu3oBbiBaTh  cobctBeHHoe Pasmen 3. Tembr 3.1.,3.2, 33,
MpoeCCHOHATBHOE Pazgen 4. Tembr4.1.,4.2., 43
14§ JUYHOCTHO® pasBuTHE,| Pasnen 8 Tema 8.1
MPeITPUHUMATETBCKYIO Io/c

NesITeTbHOCTD

B  npodeccuoHadbHON  cdepe,

HCTIOJTb30BATh 3HAHUS

Mo TMpaBoBOW U  (UHAHCOBOH

rPaMOTHOCTH B Pa3IMYHBIX

PKU3HEHHBIX CHTYAIIHSIX

OK 04. OddexTusHo| Paspen 2. Temer 2.1.,2.2., 2.3.
B3aMMOJIEHCTBOBAaTE U paboTaTh Paspmen 3. Tembr 3.1., 3.2., 3.3.

B KOJUICKTHBC 1 KOMaHIOC

Paznen4. Temw14.1.,4.2.,4.3

Pasmen 5. Temwp1 5.1.,5.2., 5.3,

Pasnen 6 Tema 6.1
Pazpgen 7. Temun1 7.1, 7.2, 7.3
Ilo/c

OK 05. OcyuecTBiasiTb yCTHYIO
U MICbMEHHYI0 KOMMYHHUKALIUIO HAl
rOCyAapCTBEHHOM SI3BIKE]

Poccuiickonl denepanuu ¢ y4eTOM

Pasnen 1. Tema 1.1

Pasnen2. Teme12.1.,2.2.,2.3.
Pasnen 3. Temr13.1.,3.2., 3.3.

Paznen4. Temp14.1.,4.2.,43

YCTHBIH OIpOC;
(pOHTANBHBIHA
OTpoc;
KOHTpOJIbHAs padoTa,
HaOroieHNe
3a BBINIOJTHEHHUEM
nabopaTopHbBIX padoT;
NPaKTHYECKHE
pabotbi(pemmeHue
Ka4eCTBEHHbBIX
U pPacyUeTHBIX 331a4),
TECTHPOBAHUE,
pelLIeHne Kelc-3aaay;
BBIMTOJTHEHHUE
NPaKTUYECKUX
3aA4aHuN
npod)eCCHOHANTbHOM
HAIPaBJIECHHOCTHY,
BBIIIOJIHEHHUE 3a0aHUN
MIPOMEKYTOUHON
aTTeCTalnu

6
ITpodeccrnoHanbHO OPUECHTHPOBAHHOE COACPKAHHUE (COACPKAHIE IPHKJIATHOTO MOIYIIT).

pazaenam
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oco0eHHOCTER COLIMAJIBHOTO|
1 KyJIbTYPHOI'O KOHTEKCTA

Pasmen 5. Temwp1 5.1.,5.2.,5.3.

Paznen 6. Tema 6.1

Pazpgen 7. Temw1 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c

OK 07. CopnelicTBOBAaTH
COXPAaHEHHUIO OKPYKAIOLIEH Cpeabl,
pecypcocOepeKeHNI0, TPUMEHSITH
BHaHUS 00 W3MEHEHUHM KJINMAaTa,
[TPUHLINIIBI OepesKInBOro)
[POU3BOICTBA, 3¢ deKTUBHO
NENCTBOBATb B YPE3BBbIYANHBIX
CUTYalHsIX

Pasnen2. Temw12.1.,2.2.,2.3.
Pasnen 3. Temw13.1.,3.2.,3.3.

Paznen4. Temp14.1.,4.2.,4.3

Pasnen 5. Temwp1 5.1.,5.2.,5.3.

Pazpgen 7. Temnr 7.1, 7.2
Pazpmen 8 Tema 8.1
Ilo/c
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