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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN MPOrPAMMbI YYEBHOW AUCLUUMNUHBI «DU-
3UKA»

1.1. MecTo gucumnnuHbl B CTPYKTYype obpa3zoBaTesibHOM NporpamMmbl

YyebHasa gucumnnunHa B.10Pusnkasensetca obsasaTenbHON YacTblo 06LweobpasoBaTenb-
Horo umkna obpasoBaTenbHon nporpammbl B cootBeTcTBUMM ¢ PIrOC CI1O no cneumanbHOCTH
29.02.10 KoHcTpyupoBaHue, MoOenMpoBaHME W TEXHONOrMs W3roTOBMEeHUS W3AEeNnii nerkown
NPOMBbILLUNEHHOCTM (MO BMAAM).
1.2. Uenu v nnaHupyemble pe3yribTaTbl OCBOEHUS AUCLUMNIIUHbBI.
1.2.1. Uenwu v 3agauv QuCUUNIuHLI:

CogaepxaHne nporpammbl 06LeobpasoBaTenbHON ANCUMNNNHBI «Pu3nka» HanpaBneHo Ha
OOCTWXEHME crneayroLmnx uenen:
- hopmumpoBaHme y 0ByyaroLLMXCH YBEPEHHOCTU B LEHHOCTN 06pa3oBaHus, 3HaYMMOCTH buanye-
CKUX 3HAHUW ANSA COBPEMEHHOrO KBanuduUMpPOBAHHOIO cneumnanucTa npu ocyLLecTBIIEHUN ero
npodeccmnoHasibHoOn AeATenbHOCTY;
- hopMUpoBaHMe eCTeCTBEHHO-HAY4YHOM rPaMOTHOCTMU;
- oBnageHue crieunmnyeckon cucteMomn musnyecknx NOHATUN, TePMUHONOrME N CUMBOJTUKOWN;
- OCBOEHUE OCHOBHbIX (PU3NYECKNX TEOPUN, 3aKOHOB, 3aKOHOMEPHOCTEN;
- OBNageHne OCHOBHbIMW METOA4aMW Hay4yHOro MO3HaHMsA NPUPoAbl, UCMOMb3yeMbiMU B (bu3unke
(HabnogeHve, onncaHve, n3MepeHne, BbiABWKEHNE TMMNOTE3, NPOBEAEHME SKCMNEPUMEHTA);
- oBnageHue ymeHusMyn obpabaTbiBaTb OaHHbIE 3KCNEepUMeEHTa, OOBACHATL MOMyYeHHble pe-
3ynbTaTbl, YCTaHaBNUBaTb 3aBUCUMOCTU Mexay (PUNYECKUMU BennyuHamm B Habniogaemom
ABNEeHUW, AenaTtb BbIBOAbI;
- hopMupoBaHme yMeHUusa pellaTtb hnsmyeckne 3agayvm pasHbiX YPOBHEW CIIOXKHOCTY;
- pa3BUTME MO3HABATENbHbLIX WHTEPECOB, WUHTENNEKTYanbHbIX U TBOPYECKMX CMOCOOHOCTEN B
npouecce nNpuobpeTeHnsa 3HaHWMM C UCMONb30BaHWEM Pa3NNYHbIX UCTOYHMKOB WHOpMaumMm u
COBPEMEHHbIX MH(POPMALIMOHHBIX TEXHOMOIMIN; yMEeHUn oopmMynmpoBaTb U 060CHOBbIBaTb COO-
CTBEHHYIO NO3ULMIO MO OTHOLUEHWIO K dM3MYecKon MHopMaLnm, Norny4aemMon U3 pasHblX UCTOM-
HWKOB;
- BOCNUTaHWe YyBCTBa ropaoCTU 3a POCCUNCKYIO (PU3MYECKYIO HaYKY.



1.2.2. NMnaHupyembie pe3ynbTaTbl 0OCBOEHUS y4yebHOM ancumnnnHbl B cootBeTcTBUMU ¢ PIOC CINO n Ha ocHoBe ®I'OC COO

Koa
U HauMeHoBaHue
¢opmMnpyemMbIX KOM-
neTeHUun

nnal-wlpyeMble pe3ynbTaTbl OCBOEHUA NporpamMmmMbl No gucuuninHe

O6wwme’

OucumnnuHapHbie®

OK 01. Bbibupatb crnocoObi
pelleHnsa 3agad npodec-
CVOHarbHOM AeATENbHOCTY
NPUMEHUTENBbHO

K pa3nunyHbIM KOHTEKCTaM

JInyHOCTHBIE pe3ynbTaThbl AOMKHbI OTpaXaTb B YacTu TpygoBO-
ro BOCMUTaHWS:

- TOTOBHOCTb K Tpy4y, OCO3HaHWE LeHHOCTW MacTepcTBa, Tpy-
pontobue;

- TOTOBHOCTb K aKTMBHOW [JEATENbHOCTU TEXHOMOMMYecKomn
N coumanbHOW HanpaBneHHOCTU, CNOCOBHOCTb MHULMMPOBATD,
NNaHMpoBaTb U CaMOCTOSITENIbHO BbIMOMHATL TaKyk OesTenb-
HOCTb;

- MHTEpec K pas3nuyHbiM cdepam npodeccnoHansHom aes-
TENbHOCTH,

- rOTOBHOCTb n CMOCcoBHOCTb K obpasoBaHuio
1 camoobpa3oBaHMIO Ha MPOTSHKEHUN BCEN XKNU3HU;
MeTanpegmeTHble pe3ynbTaTbl AOMKHbI OTpaXaThb:

OBnageHvie yHuBepcanbHbIMU Y4eOHbIMW MO3HaBaTENbHBIMU
OEeNCTBUAMM:

a) 6a3oBble nornyeckue OENCTBUS:

CaMOoCTOAATENbHO hbopMynMpoBaTb W akTyanuMaupoBaTb MpPo-
bnemy, paccmaTpuBaTb €€ BCECTOPOHHE; yCTaHaBnMBaTb Cy-
LLLECTBEHHbIV MPU3HaK UMM OCHOBaHMSA ANl CpaBHEHMWS, Knac-
cudmkauum n 06o0LEeHNs; onpenensaTb Lenu AeaTenbHOCTY,
3agaBaTb napameTpbl n KpuTepum
UX OOCTWXKEHMS; BbISIBNATb 3aKOHOMEPHOCTW M NPOTMBOPEYMs
B paccMaTpuBaeMbIX IBNEHNUSAX

©0) 6a3oBble nccnegoBaTenbCKNE AENCTBUS:

- BNageTb HaBblkamy y4ebHO-McCneaoBaTenbCKOM U MPOEKTHOM
OesTenbHOCTU, HaBblkaMy paspeLueHus npobnewm;

- BbISIBMATb MPUYUHHO-CIIEACTBEHHbLIE CBS3W W aKTyanuanpo-
BaTb 3agadvy, BbiABUraTb rmrnoTe3y ee pelleHusi, HaxoauTb ap-
ryMeHTbl NS foKasaTenbCTBa CBOMX YTBEPXAEHWUN, 3agaBaTb

MP6 1. CdopmMMpoBaHHOCTbL NpPEACTaBfEHWA O  pPonuv
n MecTte (PM3MKM N aCTPOHOMUM B COBPEMEHHOM HaY4YHOW Kap-
TMHE Mupa, O cucTemooObpasywuwen ponm  ursmkn

B Pa3BUTUM ECTECTBEHHbIX HayK, TEXHUKN U COBPEMEHHLIX TEX-
HOMOrMM, O BKMNage POCCUUCKUX U 3apybexHblX YYeHbIX-
(U3MKOB B pa3BUTUE HAYKWU; MOHNMaHWE hpM3N4EeCKom CyLLLHOCTH
HabngaemblxX SBNEHUA MUKPOMMPA, MakpomMupa u Meramumpa;
NoHUMaHue ponu acTpPOHOMMU
B MNpaKTU4ecKoW [AeATenbHOCTU 4YenoBeka W panbHenlem
Hay4HO-TEXHNYECKOM pasBuUTUM, ponu HU3nkm
B hopMMpOBaHUM Kpyrosopa  (PyHKLMOHANbHOM rpaMOTHOCTH
YyeroBeka A58 peLleHns NpakTU4eckux 3ajav;

MP6 2. ChopMmMpOBaHHOCTb YMEHWUIN pacno3HaBaTb uU3Mye-
cKkue ABNEHNs (npoueccel) " 00BACHATD
MX Ha OCHOBE  M3YYEeHHbIX 3aKOHOB, paBHOMEPHOE
N paBHOYCKOPEHHOE MNPSAMOSNIMHENHOE ABMXEeHue, cBoboaHoe
nageHne Ten, OBWKEHWE MO OKPYXXHOCTW, WHepLMsi, B3anMo-
Jencteue Ten, konebaTtenbHoe ABWXEHWE, Pe30HaHC, BOMHO-
BOe ABwxeHue; Auddy3us, BpoyHOBCKOe ABWMXEHME, CTPOEHME
XUOKocTel W TBepablX Ter, U3MeHeHne obbema Ten npwu
HarpeBaHUM (OXNnaxneHwun), TEMnIoBOE paBHOBECUE, ucnape-
HMe, KOHAEeHcauusi, NnaBfeHue, KpucTannu3auusi, KuneHwue,
BNa)XHOCTb BO34yXa, CBA3b CpefHelh KUHETMYECKOM 3JHeprum
TENNOBOro ABWXKEHUS MOSIEKYr C abCONOTHOM TemMnepaTypon,
noBbilleHWE  [OaBrfeHWss rasa npuM  ero  HarpeBaHuu
B 3aKpbITOM COCyde, CBSi3b MeXAy napameTpamMu COCTOSHUS
rasa B u3onpoLeccax; anekTpusauus Ten, B3aumoaencTeme
3apsagoB, HarpesaHve NpoBOAHWMKA C TOKOM, B3auMoOencTBue
MarHuMTOB, SNIEKTPOMarHUTHas UHAYKLUMS, 0EVNCTBUE MArHUTHOrO

'O61mme pesynbTaThi chOPMYIHPOBAHBI B COOTBETCTBHH C TMYHOCTHBIMU U METANpeMeTHbIME pesynbraramu ®TOC COO, B opMUPOBAHMH KOTOPBIX Y4acTBYET 00IIe06pa3oBa-

TCJIbHasA JUCHUIIIIMHA.

*JlUCUMILTHHAPHBIE PE3YIbTaThl ChOPMYITHPOBAHB! H MPOHYMEPOBAHBI B COOTBETCTBHH C TPEOOBAHMAMH K MPEIMETHBIM pe3y/ibTaTaM 0aszosoro yposas (IIP6) ®IOC COO (Ipuka3
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napameTpbl U KPUTEPUUN PELLIEHUS;
- aHanuM3MpoBaTb MOJlydeHHbIE B XOA4E pPeLleHust 3agadvn pe-
3ynbTaTbl, KPUTUYECKN OLEHUBATbL UX LOCTOBEPHOCTb, MPOrHO-
31MpOBaTb U3MEHEHVE B HOBbIX YCITOBUSIX;

- YMeTb NepeHOCUTb 3HaHUSA B MO3HaBaTErbHYK U MNpakTude-
CKYIO YaCTU XU3HeOeATeNnbHOCTY;

- YMETb MHTErpupoBaTtb 3HaHUSA U3 pasHbIX NpegMeTHbIX obna-
cTen;

- BblaBUraTb HOBbIE MAaewn, Npegnaratb OpUrMHanbHble NOAXoab!
N peLueHus;

- MpOSIBNATbL CMOCOBHOCTb MX UCMONb30BaHNsI B NO3HaBaTeSb-
HOW 1 coumnaribHON NpakTuke

nons Ha NpoBOOHUK c TOKOM
U OBWXKYLIMACA  3apad,  9NeKTpoMarHutHble  konebaHus
N BOIHbI, NPAMONUHENHOE PacnpoCTpaHeHue cBeTa, OoTpaKe-
Hue, npenomMnexue, NHTEepdepeHL s, Ondpakums

N nonsipusauma ceeTa, Aucnepcusi ceeta; PoTOSNEKTPUIECKNI
adpeKkT, CBETOBOE AaBfeHWe, BO3HUKHOBEHWE FMHEWYaTOro
crnekTpa aToma BOAOPOAa, €CTECTBEHHAsA U UCKYCCTBEHHas pa-
JMNOAKTUBHOCTb;

MP6 3. BnageHue ocHoomnonararowmnmm huU3n4eckuMm MoHs-
TUSIMM U BENMYUHAMK, XapakTepusyrwmMmn dusmyeckne npo-
uecchbl (CBSI3aHHBIMU C MEXaHWYECKUM [OBWXEHWEM, B3aMMO-
OEencTBMEM Terl, MeXaHM4YeCKMMWU KonebaHusMW 1 BONHaMMU;
aTOMHO-MOJEKYISAPHBIM  CTPOEHMEM BELLECTBa, TEMMoBbIMU
npoueccammn; dNeKTPUYECKUM M MarHUTHbIM NOMSIMWN, 3NEKTPU-
YECKMM TOKOM, 3NEKTPOMarHUTHbIMUK KonebaHnssiMn 1 BofHaMuU;
OMTUYECKUMWN SBIIEHUSIMU; KBAHTOBLIMWU SIBIIEHWUSIMWU, CTPOEHWU-
eM aTomMa M aTOMHOro sipa, pagvoaKkTUBHOCTbLIO); BriageHue
OCHOBOMoONararWwmMMmn acTpoOHOMUYECKUMN MOHATUAMMK, NO3BO-
NAWUMN  XapakTepu3oBaTb MPOLIECCHI, MPOUCXOAsLNe Ha
3Be3gax, B 3Be3HbIX cuctemax,
B MEXranakTU4eckon cpene; ABMKEeHNe HeDeCHbIX Terl, 3BOS0-
umto 38e3q n BcenenHow;

NP6 4. Bnapenwve 3aKOHOMEPHOCTAMMU, 3aKoHaMm
n Teopusimn (3akoH BcemupHoro Tarotenus, |, Il u 1l 3akoHbI
HbloTOHa, 3aKOH COXpaHEeHUst MeXaHW4YeCKOW 3JHeprum, 3akoH
COXpaHeHUs MMNynbca, NPUHLMN CyneprnosnumMm cun, NpuHLMN
paBHOMNPABHOCTW MHEepUUarnbHbIX CUCTEM OTCYeTa; MONeKynsp-
HO-KMHETUYECKYIO TEOPUIO CTPOEHUS BELLECTBA, ra3oBble 3aKo-
Hbl, MEPBbIA 3aKOH TEPMOAMHAMWKN; 3aKOH COXPaHEHUS 3reK-
Tpudeckoro 3apsiga, 3akoH KynoHa, 3akoH Oma ang yyactka
uenu, 3akoH Oma ana MOSHOW 3MEKTPUYECKOW LEenu, 3akoH
Ibxoynsa - JleHua, 3aKOH 3NEeKTPOMarHUTHOM WHAYKUWUKW, 3aKOH
COXpaHEHUS SHEPrUK, 3aKOH NPSMOSIMHENHOrO pacrnpocTpaHe-
HUS1 CBETA, 3aKOH OTPaXXeHWsl CBETa, 3aKOH MPESIOMIIEHNS CBe-
Ta; 3aKOH COXPaHEHUS SHEPrUK, 3aKOH COXPaHEHUs MMMyIbca,
3aKOH COXPaHEHMS IMEKTPUYECKOrO 3apsia, 3akOH COXpaHeHUs
MaccoBOro u4ucna, nocrtynatbl bopa, 3akoH paanoakTMBHOroO
pacnaga); yBepeHHOe UCNoSib30BaHUEe 3aKOHOB U 3aKOHOMep-




HOCTEel Npu aHanuae PuU3nyeckux SBAeHNn N NPoLEeCccoB;

MP6 6. BnageHne oCHOBHbIMM METO4AMU HAay4YHOro MO3HAHWS,
ncnonb3yembiMu B PU3MNKE: NPOBOAUTL MPSIMble U KOCBEHHbIE
n3MepeHns U3NYecknx BeNUYMH, BblOMpasi ONTMMarbHbIN
crnoco® uamepeHnss U UCMomnb3ys M3BECTHblE METOAbl OLEHKU
NOrpeLuHOCTENn N3MepeHUI, NPOBOANUTL UCCNeaoBaHMe 3aBUCH-
MOCTeNn dunsnyecknx BESMYMH
C MCMOMb30BaHMEM MNPSAMbIX U3MEPEHUIN, OOBACHATL MOMyYeH-
Hble pe3ynbTaTtbl, UCMONb3ysi PU3NYECKME TEOPUU, 3AKOHbI U
MOHATUSA, U AenaTb BbIBOAbI; cOONoaaTe npaeuna 6e3onacHoro
TpyAa npu npoBefeHUn ncenenoBaHum
B pamkax y4yebHoro 3KCnepuMeHTa n y4ebHo-
nccnenoBaTenbCkon OeATENbHOCTU C UCMONb30BaHNEM LMG-
POBbIX U3MEPUTESNbHBIX YCTPOWCTB 1 nabopaTopHoro obopyao-
BaHus; CchOpPMUPOBAHHOCTb npeacTaBneHun
0 MeToAax Nony4yeHUs Hay4HbIX aCTPOHOMMUYECKNX 3HAHUI;
MP6 7. CdhopMMpoOBaHHOCTb YMEHUA pellaTb pacyeTHble 3aa-
UYn C SIBHO 3alaHHON hU3NYECKON MOAENbI0, UCMOoNb3ysa husu-
YecKkme 3aKOHbl U NPUHLKMBI; HA8 OCHOBE aHanu3a ycroBus 3a-
Aayn BblbMpaTb U3NYECKY0 MOAENb, BbIAENATb PUNYecKme
BENNYMHBI " dopmyrbl, Heobxoaumble
AN ee pelleHusi, NPOBOAWTbL pacyeTbl U OLEeHMBaTb pearnb-
HOCTb MOJTYYEHHOrO 3Ha4YeHUs (PMU3NYECKON BENNYMHDI; pellaTb
KayecTBeHHblE 3aJayu, BbICTpaMBas JIOTMYECKM HEMNpPOTMBOPE-
YMBYHO LenoYky paccyxneHum
C Onopo Ha  U3Y4YeHHble 3aKOHOMEPHOCTH
n pusndeckmne SBneHus

3aKOHb,

OK 02. Ucnonb3oBaTb Co-
BpEMeHHble cpeacTBa no-
ucka, aHanmsa

W nHTEepnpeTauumn nHgop-
Mauum

N UHPOPMALIMOHHbIE TEX-
Homormu

ONs1 BbINOSIHEHUA 3aga4
npodeccunoHanbLHon ges-
TENbHOCTU

JINYHOCTHbIE pe3ynbTaTbl AOMKHBI OTpaXkaTb B YacTU LIEHHOCTU
Hay4HOro NosHaHus:

- ChOPMMPOBAHHOCTb MUPOBO33PEHMS!, COOTBETCTBYHOLLENO CO-
BPEMEHHOMY YPOBHIO PasBMTUS HAyKM U OGLLECTBEHHON npak-
TUKM, OCHOBAHHOrO Ha Auanore KynbTyp, CNoCOoGCTBYIOLLEro
OCO3HaHUIo CBOEro MecTa
B NMONMKYINbTYPHOM MUPE;

- COBEpLLEHCTBOBAHUE A3bIKOBOW 1 YATATENbCKOW KYNbTYpbl KakK
cpefcTBa B3auMOAENCTBUS Mexay MoAbMU U NO3HAHUSA MUPa;
MeTanpeamMeTHble pe3ynbTaTbl AOMKHbI OTpaXaTb:

OBnageHve yHuBepcasnbHbIMM y4eBHBIMU MO3HABaTENbHBIMU

MP6 5. YMeHne yunTbiBaTb rpaHuubl NPUMEHEHUS U3YYEHHbIX
dunsnyecknx Moaenen: maTepuanbHas Todka, WHepumanbHas
cucTemMa OTcyeTa, uaearnbHbI ra3; MOAEnu CTPOEHWsI rasos,
XVMOKOCTENW U TBEPAbIX Ten, TOYEYHbIN 3MeKTPUYEecKuin 3apsag,
agepHas Mogenb atoMa, HYKIMOHHas Mofenb aTOMHOro sgpa
npu pelweHnm pusnyeckux 3agav;

MP6 9. CdopmmpoBaHHOCTL  COBCTBEHHOW  MO3MLMM
MO OTHOLUEHUI K PM3MYEeCcKon WHopmaunn, nonydaemon u3
pa3sHbIX UCTOYHMKOB, YMEHUI MCNOMNb30BaTh LMAPOBLIE TEXHO-
normn Ons noucka, CTPYKTYPUPOBaHMWS, WHTeprpetaumm wu
npeacTaBneHms y4ebHoOn U HayyYHO-NonynsapHoOM nHgopmMaLmu;
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OEeNCTBUSAMM:

B) paboTa ¢ uHcpopmaumen:

- BNageTb HaBblkamy NOMyYeHUst MHOPMaL MU U3 UCTOYHUKOB
pasHbIX TUMOB, CAMOCTOATENBHO OCYLLECTBIATL NMOUCK, aHanms,
cucTeMaTU3aumMio U UHTEPNPETaLN0 MHpopMauumn pasnmnyHbIX
BUAOB 1 (DOPM NpeacTaBeHNs;

- ncnonbL3oBaTb cpencTtea NHPOPMALIMOHHBIX
N KOMMYHMKALMOHHBLIX TEXHOMOMMIN B PELUEHUU KOTHUTUBHBIX,
KOMMYHWKaTVBHBIX 1 OPraHn3auMoHHbIX 3adad ¢ cobnogeHmem
TpeboBaHW 3ProHOMUKKN, TEXHUKM ©Ee30MacHOCTWU, TUTMEHbI,
pecypcocbepexeHusi, MPpaBoOBbIX U 3TUYECKUX HOPM, HOPM WH-
dopMaLMoHHOM 6e30nacHOCTH

pasBuTNE YMEHUN KPUTUYECKOro aHanusa noryvyaemomn nHdop-
Mauum

OK 03. lNnaHupoBaTb

N peanunsoBbiBaTb COD-
CTBEHHOE npodheccuo-
HanbHoe

N NMNYHOCTHOE pa3BuUTUE,
npeanpuHMMaTENbCKYH
OeAaTenbHOCTb

B NpodheccroHarnbLHom
chepe, ncnonb3oBaTb 3Ha-
HUSA NO NPaBOBOW

n PMHAHCOBOM rPaMOTHO-
cTH

B Pa3nuYHbIX >XM3HEHHbIX
cuUTyauusx

JIN4HOCTHBbIE pe3ynbTaThl AOMKHbI OTPaXaTb B YacTu AyXOBHO-
HPaBCTBEHHOIO BOCMMUTaHUS:

- CMOCOGHOCTb OLEHMBaTb CUTyauUUO UM NMPUHUMATb OCO3HAaH-
Hble PELUEHNSs, OPUEHTUPYSICb Ha MoparbHO-HPaBCTBEHHbLIE
HOPMBbI

N LLEHHOCTY;

-0CO3HaHWEe NIMYHOro BKMag B MOCTPOEHME YCTOMYMBOro Oyay-
Liero;

MeTanpeamMeTHble pe3ynbTaThbl AOMKHbI OTpaXaTb:

OBnageHne yHuBepcasnbHbIMU PEryNSTUBHBIMU AENCTBUSIMU:

a) caMmoopraHnsaumsi:

- CaMOCTOSITENIbHO OCYLLECTBMSATh MO3HABATEMbHYI AesiTeNb-
HOCTb, BbISIBNSATb NPoGnembl, CTaBuUTb U hopmynupoBatb cob-
CTBEHHble 3agjayn B obOpasoBaTenbHOW  OEeATENbHOCTM
N XN3HEHHbIX CUTYyaLUAX;

- CaMOCTOSITENbHO COCTaBMATL NNaH pelleHns npobnembl
C Y4eTOM MMEILLNXCS PEeCYpCcoB, COBCTBEHHLIX BO3MOXHOCTEMN
1 NpeanoyTeHnn;

©) caMOKOHTpOnb:

ncnonb3oBaTb NpUembl pedrnekcun ons OLEHKM CUTyauuu, Bbl-
©opa BEpPHOro peLleHus:;

- YMeTb OLUEHMBaTb PUCKU U CBOEBPEMEHHO MPUHMMATbL peLue-
HUS MO UX CHUXKEHUIO

MP6 9. CdopmmpoBaHHOCTL  COBCTBEHHOW  MO3MLMK
MO OTHOLUEHUIO K PM3MYEeCcKoM WHpopmaunn, nomnydaemon u3
pasHbIX UCTOYHUKOB, YMEHUIA UCMOMb30BaTb LUPPOBbLIE TEXHO-
normm Ans noucka, CTPYKTYPUPOBaHMUS, UHTepnpeTauum u
npeacTaBneHnst y4ebHon U HayyHO-NonynsapHon nHgopmMaLmm;
pasBuMTUE YMEHUIN KPUTMYECKOrO aHanuaa nonyvyaeMom uHdop-
Maumu

OK 04. 3dhekTnBHO B3a-
MMOJENCTBOBATb
n pabortartb

JIMYHOCTHBbIE pes3ynbTaTbl AOMKHbLI OTPaXaTb B YacTU LIEHHOCTU
Hay4YHOro NMo3HaHUS:
-OBNnafieBaHNe HaBblkaMu Yy4eBHO-UccregoBaTenbCKoi, npo-

MP6 10. OenageHne yMeHusiMM paboTaTb B rpynne
C BbIMOSIHEHWEM Pa3NUYHbIX COLManbHbIX PONel, NnaHMpoBaTh
paboTy rpynnbl, paunoHanbHO pacnpefensTb AesiTeNbHOCTb B
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B KONneKkTuese
N KoMaHae

€KTHOM 1 couuarnbHOW AesATEeNbHOCTU;

MeTanpegMeTHble pe3ynbTaTbl JOJPKHbI OTpaXaThb:

OBnageHve yHuBepcanbHbIMU KOMMYHUKATUBHLIMWU OENCTBUS-
MU:

©) coBMecTHasa AeaTenbHOCTb:

- NOHMMaTb W WCMNOMb30BaTb MNpeumyLlecTBa KOMaHOHOW
W HaOnBMAYyansHou paboThl;

- BblbMpaTb TemMaTuky ” MeToAbl COBMECTHbIX [eNCTBUIA
C Y4eTOM OOLUMX MHTEPECOB M BO3MOXHOCTEW KaXkOoro uyneHa
KONNEKTUBa;

- MPVYHMMAaTb LEenM COBMECTHOW AesTerNbHOCTWU, OpraHM30Bbl-
BaTb M KOOPAMHUPOBATL AEWCTBUS MO €e AOCTWXKEHUIO: COCTaB-
nAaTb NNaH AeWCTBUN, pacnpenenstb ponv C y4eTOM MHEHUNn
y4acTHUKOB, 0BCyKaaTb pe3ynbTaTbl COBMECTHOW paboThl;
-OLeHMBaTb Ka4eCTBO CBOEro BKMaja M KaXaoro yvyacTHuKa Ko-
MaHbl B 0611 pe3ynbTaTt No pa3paboTaHHbIM KPUTEPUAM;
OBnageHve yH1BepcasnbHbIMU PerynsaTMBHbIMU OENCTBUSMU:

r) npuHaTue cebs u apyrux niogen:

- NPMHUMATL MOTMBbLI M apryMeHTbl ApYruX NoAen npyu aHanuse
pes3ynbTaToB OeATENbHOCTHU

HecTaHOapTHbIX CUTyaUUsX, adeKBaTHO OLleHMBaTb BKNapg Kax-
aoro n3 YYaCTHMKOB rpynnbl
B peLLeHNe paccmaTpmBaeMon npobrnemsl

OK 05. OcyuwectBnaATb ycT-
HYIO U MUCbMEHHYI0 KOMMY-
HUKaLMIO Ha rocyadap-
CTBEHHOM A3blke Poccui-
ckon depepauum ¢ y4eTom
ocobeHHocTel coumanbHo-
ro M KyNbTYPHOIO KOHTEK-
cTa

JInyHOCTHbIE pe3ynbTaThl OOSMKHbI OTpaXaTb B 4YacTW 3CTETU-
YeCcKOoro BOCNUTaHUSA:

- 3CTETMYECKOE OTHOLUEHME K MUPY, BKIOYash 3CTETUKY ObITa,
Hay4yHOro U TEeXHUYEecKoro TBOpYecTBa, cropTa, Tpyaa
N OBLLIECTBEHHBIX OTHOLLEHWUN;

B 06r1acTu NaTpMOTUYECKOro BOCMMTaHWS NPOSIBANATh:
-LleHHOCTHOE OTHOLUEHME K roCyAapCTBEHHbIM CMMBOSIAM, WUC-
TOPUYECKOMY W MPUPOAHOMY Hacneauvio, namsiTHUkam, Tpaau-
uusm HapogoB Poccuu, goctmkeHnsm Poccum B Hayke, UCKYC-
CTBe, CMOPTE, TEXHOMOIMSAX U TPYAE;

MeTanpenMeTHble pe3yrnbTaThl JOJTKHBI OTpaXaThb:

OenageHve yHuBepcarnbHbIMU KOMMYHUKATUBHLIMWU OEeNCTBUS-
MU:

a) obLueHme:

- OCYLLIECTBNSATb KOMMYHMKALIMN BO BCEX CAhepax KU3HU;

- pasBepHYyTO W JOTMYMHO W3naraTb CBOK TOYKY 3peHUst
C UCNOoNb30BaHNEM 5I3bIKOBbIX CPeacTB

MP6 1. CdopmMMpoBaHHOCTL NpPEeACTaBfEHWA O  ponuv
n MecTte (PM3MKM N aCTPOHOMUM B COBPEMEHHOM HaY4YHOW Kap-
TMHE Mupa, O cucTemooObpasywwen ponm  ursmkn

B Pa3BUTWUM €CTECTBEHHbIX HAyK, TEXHWUKN U COBPEMEHHbIX TeX-
HOMOMMM, O BKMAAE POCCUMIACKUX W 3apybeXHbIX YYeHbIX-
(PM3MKOB B pa3BUTNE HaYKN; NOHMMaHWE PU3NYECKON CYLLIHOCTU
HabnogaemMbIX SBNEHUA MUKPOMUPA, MakpoMupa U Meramupa;
noHMMaHue ponu acTpoHOMMUU
B MpaKkTU4eCKON [AeATenbHOCTU 4enoBeka W [JanbHenlem
Hay4YHO-TEXHNYECKOM pasBuTUu, ponu ur3unkn
B hopMumpoBaHun Kpyrosopa v yHKLMOHANLHOW rPaMoOTHOCTU
YyernoBeka A58 peLleHns NpakTu4yeckux 3agav

OK 07. CopeinctBoBaTh

JINYHOCTHbIE pesynbTaTtbl OOJNKHbI OTpaXaTb B YaCTW 3KOJ10ru-

MP6 8. ChopMNPOBAHHOCTb YMEHUS MPUMEHATb MOJTyYeHHbIe
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COXPaHEeHUIO OKpyXarLen
cpegnbl, pecypcocbepexe-
HWIO, MPUMEHATb 3HaHUA 06
N3MEeHeHn Knumara,
nNpuHUMNbI 6epexnueoro
npou3BoacTBa, 3PdPEKTMB-
HO AencTBOBaTb

B Ype3BblYaliHbIX CUTYyaLIN-
AX

YecKoro BoCnuTaHus:

- CchOPMUPOBAHHOCTb 3KOJTOTMYECKOW KyNbTypbl, MOHUMaHWUE
BNUAHUSA COLNANbHO-3KOHOMUYECKMNX NPOLLECCOB Ha COCTOSIHME
NPUPOLAHOM W couManbHOW cpedbl, OCO3HaHue rrnobanbHOro
XapakTtepa 3KONorn4yecknx npobnem;

- MNaHMpoBaHWe U OCYLLECTBNEHME OENCTBUN B OKpYXKaloLLewn
cpefie Ha OCHOBEe 3HaHUA uernen yCTOMYMBOro pasBUTUS Yero-
BEYecTBa;

aKTUBHOE HEeNpusiTue OENCTBUN, NMPUHOCSLLMX Bpen OKpYKato-
Len cpege

3HaHUA ONna OObACHEHUS YCMOBMW NPOTEKAHUSA (OU3NYECKUX
SIBNEHUA B NpUpoae 1 ANns NPUHSTUS NPaKTUYECKUX PELLUEHUN B
noBceqHEBHOM XM3HW Anst obecnedeHns 6GesonacHOCTU npwu
obpalyeHnn ¢ 6bITOBbIMK NpUBOpaMM U TEXHUYECKUMU YCTPOW-
CTBaMW, COXpaHEHUs1 300pOBbSA M COONOAEHNST HOPM 3KOMOrn-
YecKoro NnoBefeHUst B OKpyXalllen cpeae; NoHMMaHue Heob-
XOOMMOCTM MPUMEHEHUS OOCTMXKEHUN (DU3MKM N TEXHOMOrMIN
Ana paumMoHanbHOro NpMpoaonosib30BaHUsA

[1K 1.7 BcriomozamenbHasi
OesimernibHOCMb 8 obriacmu
npoekmuposaHus weel-
Hbix u3denuti u 00exobi

MK 3.1. BeibupaTtb pavmo-
HanbHble cnocobbl TEXHO-
NOrnn 1 TEXHONOrM4eckne
pex1Mbl NPON3BOACTBaA
LUBENHbIX N3aenumn

MK 3.3. OcywecTtBnatb
noabop obopynoBaHus
npu paspaboTke
TEXHOMOrMYECKNX
npoLeccos

YmeTb:

— [pUMeHsIMmb U UCMofb308amb (hU3UKO-MexaHuyeckue, hU3UKO-XUMUYECKUE, MexaHUKO-mexHoosu4yeckue ceolicmea
Mamepuaros rpu nPoeKmupo8aHuUU weeliHbix u3denul pasudyHo20 HazHaqdyeHus (0519 MeduyuHbl, criopma, crieyuanbHoU

3awumsl, KOCMU4Yeckol ompacisiu);
— obpabaTbiBaTb pasnnyHble BUObl 04eXabl;

- BblbMpaTb 0GOpyaoOBaHNE U MHCTPYMEHTbI 1S PeLLeHUsl MPOU3BOACTBEHHONW 3a4auu;

— 8ulbl HUMeU U Mo/IoMeH U ux ceolicmea;

- puHYUnbl U Memodbl KOH(EKUUOHUPOBaHUSI Mamepuasos ¢ y4emom ocobeHHocmel npoekmupoeaHusi, U320moeneHust

u ycnosul aKcriilyamauyuu weelHbix usdenul u 00exobl;

—  9p20HOMUYECKUE U caHUmapHo-auaueHuU4YecKue ceolicmea weeliHbix uddenuli u 00exobl;

— cnocobbl 06paboTkM pasnnyHbLIX BUAOB O4EXAbI;

- obopynoBaHuve LLIBEMHOMO NMPOM3BOACTBA M NMPUHLMNEI ero paboThl.




1.3 LileneBble opueHTUpLI, hopMMpyeMbie B NpoLecce OCBOEHUS Yy4eOHOW ANCLUNIIVHDbI,B
COOTBETCTBMU C MpOrpamMmmon BocnuTaHus no cneuyunansHoctn 29.02.10 KoHcTpyunpoBaHue, Mo-
AENUPOBaHNE N TEXHONOIMSA N3rOTOBNEHNS M3OENNIN NErKor NPOMbILLIIEHHOCTM (N0 BUAAM).

O6o3HauYeHne

LleneBble OpUEHTUPSI

L0 36

[earencHo BbipaXatolmii No3HaBaTesbHble MHTEPECHI B pasHbiX NPeaMeTHbIX 00-
nacTtax ¢ y4éTOM CBOWX MWHTEPecoB, CNOCOBGHOCTEN, AOCTUXEHWW, BbIGpaHHOro
HanpaeneHns NPodeccuoHanbHOro o0bpasoBaHns 1 NOArOTOBKM.

L0 37

O6napatowmii npeactaBneHNeEM O COBPEMEHHOW Hay4YHOW KapTUHE Mupa, OOCTUXe-
HUSIX HayKM W TEXHWKWU, apryMEHTMPOBAHHO BblpaXatloWwuii MOHMMaHWE 3HaYeHUsi
Haykm M TEXHONMOrMMm Ans pasBUTUA poccuinckoro obuiectsa M obecnedeHus ero
BesonacHocTu.

LIO 38

[JeMOHCTPpUPYIOLLNIA HaBbIKN KPUTUYECKOrO MbILLUNEHNS, onpeaeneHus AOCTOBEPHO-
CTW Hay4HOW MHpopMaunn, B TOM Yucne B cdepe npodeccnoHanbHON gesaTenbHO-
cTH

L0 39

YMerwmin BeidvpaTtb Ccnocobbl pelleHnst 3agad npodeccnoHanbHOM OeATenbHOCTU
NPVYMEHUTENBHO K Pa3fMYyHbIM KOHTEKCTaM.

L0 40

Wcnonb3ylowmnii coBpemeHHble CpedcTBa MOWCKa, aHanW3a W MHTepnpeTauun WH-
dopmauunmn, MHPOPMALIMOHHbLIE TEXHOMOMMM ANA BbINOMHEHUSA 3agady npogeccuo-
HarnbHOW AESATENbHOCTH.

L0 41

PasBuBaoLWmMn 1 NPUMEHSAOLWNA HaBbIKM HabMOAEHNS, HAaKOMMEeHUss U cucTeMaTu-
3auun pakToB, OCMBICIIEHNS OMbiTa B €CTECTBEHHOHAYYHOW U ryMaHUTapHom obna-
CTSIX MO3HaHWS, UccnenoBaTensCcKor U NPoeccuoHansHon AeaTensHOCTH




2. CTPYKTYPA U COOEPXAHME YYEBHOW AUCLUMNIUHBI

2.1. O6Gbem yyebHOM AUCLUMNNUHLI U BUAbI y4eO6HOM paboThbl

Bug yye6HoM paboTbl O61bem B yacax
O61bem obpasoBaTefnibHOW NPOrpaMmMbl AUCLMMNIIUHDI 108
CymmapHas yyebHas Harpy3ka BO B3aMmMoAencTBUM C npenogaBaTtenem 88

B T.u.

OcHOBHOe cogepxaHue 88

BT. Y.

TeopeTuyeckoe obyyeHne 72
npakTn4eckne 3aHaTng 10
nabopaTtopHble 3aHATUSA 16

camocTodaTenbHasa pabota -

NpodeccrmoHanHO-0pMEHTUPOBaHHOE colepXKaHne (coaepXkaHue NpuKknag-

HOro Moayns) 10
BT. Y.

TeopeTuyeckoe obyyeHne -
npakTn4eckne 3aHaTng 10

camocTosaTenbHasa paboTta -

I'Ipome)KyTquaﬂ aTTecTauuAa B BMAeAMCbeepeHLIMpOBaHHOI'O 3a4eTa




2.2. TemaTtnyeckui nnaH u cogepxaHue y4ebHom gnucumnnmibl «Pusmka»

Koabl kKoMmneTeHLUN,

HaumeHoBaHue pasge- CopepxaHue yyebHoro matepuana (OCHoOBHoe U Npod)eCCUOHaNbLHO-OPUEHTUPOBAHHOE), O6bem c¢hopMmupoBaHuio Ko-
INIOB U TeM npakTUyYeckue 3aHATUA, NpUKNagHon moaynb yacoB TopbIX cnocob6cTByeT
3NeMeHT NporpamMmbl
1 2 3 4
1 cemecTtp 34uyac.
284.nek.
4y4.npak.
24. nab.
Paspen 1. ®u3unka n metoabl HAy4YHOro NO3HaHUA 4
Tema 1.1 BBeageHwue. CopepxaHue y4yebHoro matepuana 4 OK 03, OK 05,
dusuka - Hayka o npupoge. HayuHble MeToabl NO3HaAHUA OKpyXatoLlero mupa. Ponb akcnepumeH- 1O 36 - 4O 41
Tan Teopuu B npoLecce No3HaHWst Npupoabl. kcnepumeHT B dmsnke. MogenuposaHue usnye-
CKUX SIBNEHWI N npoueccoB. HayyHble runotesbl. Puanyeckne 3akoHbl U Teopun. 'paHuubl npumve-
HUMOCTM PU3NYECKMX 3aKOHOB. MpuHUMN cooTBeTCTBUS. Ponb 1 MecTo hmamkn B hopMMUpPOBaHUN
COBPEMEHHOWN Hay4YHOM KapTuUHbI MUPA, B MPaKTUYECKON AEATENbHOCTY oaen
Paspgen 2. MexaHuka. 16
Tema 2.1 CopepxaHue y4ebHoOro matepmana OK 01, OK 02, OK 04,
KuHemaTuka. MexaHn4yeckoe aBwxkeHne. OTHOCUTENBHOCTb MeXaHW4Yeckoro ABwkeHusa. Cuctema ortcyeta. Tpa- 4 OK 05, OK 07
ekTopus. NepemelLeHne, CKOpOCTb (CPeaHss CKOPOCTb, MITHOBEHHAsA CKOPOCTb) M YCKOpPEeHue maTte- LO 36 - LO 41
pyvanbHON TOYKU, UX MPOEKLIMN Ha OCU CUCTEMbI KoopauHaT. CnoxeHve nepemMeLleHnin n CroXeHune
ckopocTen. PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOSIMHEHOe ABMKeHne. ['padmkn 3aBUCUMOCTH
KOOpAWHAaT, CKOPOCTM, YCKOPEHMS, MyTU U NepeMeLleHns MaTepuarnbHON TOYKn oT BpemeHu. CBo-
6oaHoe nageHue. YckopeHne cesobogHoro nageHus. KpuBonuHenHoe aBmxkeHune. [IBmxeHne mare-
pyanbHOM TOYKU MO OKPYKHOCTW. YTnoBasi CKOPOCTb, NIMHENHas ckopocTb. MNMepuog n YactoTa. Llen-
TPOCTPEMUTESNIBHOE YCKOPEHNE
TemaTuka NpakTU4ECKUX 3aHATUN 2
Mpaktnyeckoe 3aHaTue Nel. «PeweHne 3agay no teme «KnHemaTtuka». IamepeHne MrHOBEHHOW
ckopocTu. VccnegoBaHme COOTHOLLEHMS MeXAy NyTSMU, NPONAEHHLIMU TENOM 3a NocrnefoBaTesb-
Hble paBHblE MPOMEXYTKN BPEMEHU MPU PaBHOYCKOPEHHOM ABWKEHUU C HavanbHOW CKOPOCTbIO,
paBHOW HyM. V3ydeHne OBWXKEHMS Lapuka B BA3KOW XuakocTu. N3ydyeHue aBwkeHust Tena, 6po-
LLIEHHOI0 rOpU30HTaNIbHO
Tema 2.2 CopepxaHue y4eb6HOro matepmana OK 01, OK 02, OK 04,
OuHamuka. MpuHUun oTHocuTenbHocTH Manunes. MNMepBbi 3akoH HbtoTOHa. MHepuunanbHble cucTembl oTcHeTa. 4 OK 05, OK 07
Macca tena. Cuna. MNMpuHumn cynepnosuumm cun. Bropon 3akoH HbloToHa Ans matepuanbHOM TOY- 1O 36 - LJO 41

K1 B MHepuuanbHon cucteme otcdeta (MCO). Tpetuii 3akoH HbloTOHaA AN MaTepuanbHbIX TOYEK.
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HaumeHoBaHue pasge-
JIOB U TeM

CopaepxaHue y4ye6Horo matepuana (0CHoBHoe U NpodecCMOoHanbLHO-OPUEHTUPOBaHHOE),
npakTu4Yeckue 3aHATUA, NPUKNagHOW Moay b

O6bem
yacoB

Koabl koMmneTeHUUN,
c¢hopMmupoBaHuio Ko-
TOpbIX CNOCOGCTBYET
3J51IeMEHT NporpamMmbl

2

4

3akoH BcemupHoro taroteHmsi. Cuna taxecTtu. [epBas kocmudeckas ckopocTb. Bec Tena.

Cuna ynpyroctu. 3akoH N'yka. Cuna TpeHus. Cyxoe TpeHue. Cuna TpeHUs CKOMbXeHUs 1 cuna Tpe-
Husa nokosi. KoadppmumneHT TpeHnsa. Cruna conpoTUBNEHNS NpU OBWKEHUM Tena B XNOKOCTW Unu ra-
3e. NocTtynatenbHoe M BpalaTensHoe ABmxkeHne abcontoTHO TBepaoro Tena. MoMeHT cunbl OTHO-
CUTENbHO OcK BpaleHus. [neyo cunbl. Ycnosus paBHoBecust TBepaoro tena 8 MCO

Tema 2.3

CopepxaHue y4ebHOro marepmana

3aKoHbI coxpaHeHus B
MeXaHuKe.

MmMnynbc maTtepuanbHOW TOYKU, CUCTEMbI MaTepuanbHbIX TOYeK. MIMNynbC Cumbl U U3MEHEHUE VM-
nynbca Tena. 3akoH coxpaHeHusa nmnynbca B MCO. PeaktuBHoe aBwkeHune. Pabota cunbl. Mow-
HOCTb cunbl. KuHeTnyeckasa sHeprus matepuanbHON ToYkU. TeopeMa 06 N3MEHEHUM KMHETUYECKOMN
3Hepruu. NoTeHumanbHaa  aHeprus. [loTeHumanbHaa  aHeprus  ynpyro gedopmupoBaHHOMN
NpyxuHbl. MNoTeHunaneHas 3Heprus Tena Bonu3m nosepxHoctn 3emnu. [oTeHuuaneHble 1 He no-
TeHumanbHble cunbl. CBA3b paboThbl He NOTEHUMANbHbIX CUIT C U3BMEHEHUEM MEXAaHNYECKON SHEeprumn
cucTeMbl Ten. 3aKOH COXpPaHEHUS MeXaHUYeCKOW aHepruu. Ynpyrue n Heynpyrue CTOnKHOBEHUS

MpodeccnoHanbLHO OPUEHTUPOBAHHOE cofepkaHue (coaepkaHue NPUKNagHoro Mogynﬂ[2

MpakTnyeckue 3aHATUA

npaKTMHeCKaﬂ pa60Ta: |/|3y‘-IMTb OCHOBbI MEXaHUKN Yepe3 MNMpakTnyeckmne npnmepbl n3 npod)eccvm

OK 01, OK 02, OK 04,
OK 05, OK 07, MK 3.3
L0 36 - LIO 41

Paszgen 3. MonekynsapHas

¢msmnka u TepMmoanHaMUKa

18

Tema 3.1
OCHOBbI MONEKYNAPHO-

CopepxaHue yyebHOro marepmana

KMHEeTUYECKOWN TEOPUM.

OCHOBHbIE MOMNOXEHMSA MOSIEKYISIPHO-KMHETUYECKON Teopun. BpoyHoBckoe aBmxeHue. Ouddyaus.
Xapaktep OBWKEHUSA U B3auMO4encTBMs YyacTul Belectsa. Mogenn CTpoeHus ra3os, XXUAKOCTEN U
TBepAbIX Ten n obbsacHeHNe CBOWCTB BeLLecTBa Ha OCHOBe 3TuUX Mogaenen. Macca n pasmepbl Mo-
nekyn. Konuyectso BellecTsa. [locTtosHHas ABaragpo. Tennosoe paBHOBeCHE.

Temnepatypa n ee namepeHue. Lkana temnepatyp Llenscusa. Mogene ngeansHoro rasa. OcHoB-
HOe ypaBHEHUEe MOEKYNSAPHO-KUHETUYECKON TeOpUM naeanbHoro rasa. AbconTHasa Temnepartypa
Kak Mepa cpefiHeln KMHeTUYECKOW SHeprum TENMOBOro ABMXEHMS YacTul rasa. Llkana temnepatyp
KenbBuHa. YpaBHeHne MeHaeneeBa-KnanenpoHa. 3akoH [anbToHa. [a3oBble 3aKoHbI. A30-
npouecchl B ngeanbHOM rase C NOCTOAHHBIM KONMYECTBOM BELLECTBa: M30TepMa, nsoxopa, nsobapa

JNlaGopaTopHble 3aHATUA

NabopaTtopHas paboTa 1. N3y4eHne ogHOro n3 n3o-npoLeccos

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
LO 36 - LO 41

Tema 3.2

CogepxaHue y4yeb6HoOro matepuana

OcHoOBbI TepmMmoaunHa-
MUKMN.

TepmoavHaMmuyeckas cuctema. BHyTpeHHSAS aHeprst TEpMOANHAMUYECKON CUCTEMbI U Crocobbl ee
nsmeHeHus. Konnyecteo TennioTel U paboTta. BHYTpeHHsIs 3Heprusi ogHOaTOMHOIO WMAeanbHoro ra-

OK 01, OK 02, OK 083,
OK 04, OK 05, OK 07,
MK 1.7
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Koabl koMmneTeHUUN,

HaumeHoBaHue pasge- CopepxaHue yyeb6Horo matepuana (OCHoBHoe U Npod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem c¢hopMmupoBaHuio Ko-
JIOB U TeM npakTU4Yeckue 3aHATUA, NPUKNagHoOn moaynb yacoB TopbIX cnocob6cTByeT
3NeMeHT NporpamMmbI
1 2 3 4
3a. Bugpl Tennonepegaun: TennonpoBOAHOCTb, KOHBEKUMUA, M3rydeHue. TennoemkocTb Tena. 1O 36 - 4O 41
YpenbHas TennoemkocTb BewlecTBa. KonmuecTBo TenmnoTbl npu Tennonepepadve. epBbli 3aKoH
TepmoanHamukn. NprMeHeHne NepBoro 3akoHa TePMOAUHAMUKKN K U30- npoueccaM. padmnyeckas
NHTepnpeTaums paboTbl rasa. TennoBble MawwuHbl. [MpUHUUNLI AENCTBUA TENMOBLIX MaLuvH. lMpe-
obpasoBaHus aHeprun B TennosbiX MalunHax. KoaddpuuueHT nonesHoro aencteus (aanee — Kra)
Tennoson MawwuHbl. Linkn KapHo n ero KIMM. Bropow 3akoH TepmoguHamukn. HeobpaTtnmocTb npo-
LleccoB B Npupoge. Jkonornyeckne npobnemMbl TENSI0IHEPreTUKM.
Tema 3.3 CopepxaHue yyeb6HoOro matepmana 4 OK 01, OK 02, OK 03,
:‘;&e;g:::': ;‘:L?::ﬂ MapoobGpasoBaHne 1 KoHAeHcauus. VicnapeHne n kunenune. YoernbHasi Tennota napoobpasoBaHus. OK OIj’OO3K695|l|,8l§1(1)7
nepexoabL. 3aBncnmocTb TeMNepaTypbl KUNeHus oT AaBNeHus. ABconoTHass U OTHOCUTErNbHast BMNAXHOCTb
Bo3ayxa. HacblweHHbli nap. TBepgoe Tteno. Kpuctannuyeckne n amopdHble Tena. AHU30Tponud
cBowcTB KpuctannoB. Kugkue kpuctannbl. CoBpeMeHHble MaTepuansl. [naesnexHve v kpuctannm-
3aums. YaenoHasa Tennota nnasneHusa. Cyénumauus. YpaBHeHne Tennosoro 6anaHca
2 cemecTp 74 yac.
44y4.nek
164.npak.
144.nab.
Tema 3.3 Na6bopaTopHble 3aHATUA 2 OK 01, OK 02, OK 03,
ArperaTHble cocTosiHus | JlabopaTtopHas pab6oTa 2. OnpegeneHve BNaXxHOCTU Bo3gyxa OK 04, OK 05, OK 07,
BewecTBa u ¢asoBble | [TpogheccuUOHaIbHO-OPUEHTMPOBAHHOE coaepXaHue (coaepXaHue NpuKnagHoro moayns)3 4 MK 1.7, TIK 3.1
nepexoAbl. MpakTuyeckme 3aHATUA «TEXHUYECKNE YCTPONCTBA M NPAKTUYECKOe NPUMEHEHME: TEPMOMETP, LIO 36 - L0 41
6apomeTp. OnpeneneHne macchl Bo3jyxa B KOMHATe Ha OCHOBE M3MepeHUi 06 bemMa KOMHaThI,
OaBreHns 1 TeMmneparypbl BO3ayxa B HEM.
MpakTuyeckas paboTta: TexHU4eCckne yCTPOMCTBA M NPaKTUYECKOE MPUMEHEHMWE: TEXHONOTUM NOAY-
YeHWA COBPEMEHHbIX MaTepManos, B TOM YMCAe HAHOMaATePWNanoB, U HAHOTEXHONOTUM.
Paspgen 4. dnekTtpoaMHamMuka. 26
Tema 4.1 CopepxaHue y4eb6HoOro matepmana 4 OK 01, OK 02, OK 03,
AnekTpocTaTUKa. OnekTpusauusa Ten. AnekTpuveckuin 3apsg. [1Ba Buga anekTpuyecknx 3apsigos. [poBogHukn, ou- OK 04, OK 05, OK 07

SMEKTPUKM U MOSYNpOBOAHMKN. 3aKOH COXpaHEHUs! 3reKTpuyeckoro 3apsiga. Baaumopeiicteue 3a-
pagoB. 3akoH KynoHa. Qnektpuyeckoe nore. HanpspkeHHOCTb anekTpuyeckoro nons. MpuHumn cy-
nepnosnLny INEKTPUYECKUX Morei. JIMHUM HanpshkeHHOCTU 3rnekTpuyeckoro nons. Pab6oTa cun
anekTpocTaTuyeckoro nons. MoteHuvan. Pa3HocTb noTeHumanos. MpoBOAHUKM W OVINEKTPUKA B

MK 1.7
L0 36 - LIO 41

5




HaumeHoBaHue pasge-
JIOB U TeM

CopepxaHue yyeb6Horo matepuana (OCHoBHoe U Npod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE),
npakTUyYeckue 3aHATUA, NPpUKNagHoONn moaynb

O6bem
yacoB

Koabl koMmneTeHUUN,
c¢hopMmupoBaHuio Ko-
TOpbIX CNOCOGCTBYET
3J51IeMEHT NporpamMmbl

2

4

anekTpocTaTUyeckom norne. [OuanekTpuueckas MNPoHULAEAeMOCTb. 3nekTpoemKkocTb. KoHaeHcaTop.
OnNeKTPOEMKOCTb MMOCKOro KoHAEHcaTopa. QHeprus 3apskeHHOro KoHaeHcaTopa

TemaTuka NpakTUYECKUX 3aHATUN

MpakTuyeckoe s3aHaTne Ne2 : iamepeHiie aneKTPOeMKOCTU KoHAeHcaTopa

Tema 4.2

MocTOAHHLIN aNeKTpu-
Yyeckumn Tok. Toku B
pa3nuyHbIX cpeaax

CopepxaHue yyeb6HoOro matepmana

OneKTPUYECKMIN TOK. YCMNOBUSI CYLLLECTBOBAHUS! SNEKTPUYECKOro Toka. MICTouHMKM Toka. Cuna Toka.
MocTosiHHbIM TOK. HanpsbkeHne. 3akoH Oma ans yvactka uenn. OneKTpuyeckoe COMpoTUBIIEHME.
YpaenbHoe conpoTuBrieHne BelwecTBa. [locnegoBaTtensbHoe, napannenbHoe, CMeLaHHoe coeanHe-
Hue npoBoAHMKOB. PaboTa anekTpuyeckoro Toka. 3akoH [xoyns-JleHua. MOLWHOCTb 3neKTpuYecKko-
ro Toka. QNeKTPOoABMXKYLLAsl CMna U BHYTPEHHEE COMPOTMBIIEHNE UCTOYHUKA Toka. 3akoH Oma gnsi
MOSHOW (3aMKHYTOW) anekTpudeckon Lenu. KopoTkoe 3amMmbikaHue.

OneKTpoHHas NPOBOAMMOCTb TBEpPAbIX MeTasnnoB. 3aBUCMMOCTb COMPOTMBIIEHUS METasnnoB OT
TemnepaTypbl. CBEpPXNPOBOAMMOCTb. DNEKTPUYECKUIA TOK B BakyyMe. CBOMCTBA 3NEKTPOHHbIX My4y-
koB. MonynpoBogHukn. CoBCTBEHHAs N NpUMECHast MPOBOAMMOCTL MonynpoBoAHukoB. CBONCTBA p-
n-nepexopa. MNMonynpoBoaHMKoBbIE NPUBOPLI. INEKTPUYECKMIA TOK B pacTBOpax U pacnnaBax arnek-
TPONUTOB. DNEKTPONUTUYECKAs aMccoumauns. SnekTponms. AnekTpudeckuin Tok B razax. CamocTto-
SATENbHbLIN U HECAMOCTOATENbHbLIN pa3pag. MonHus. Nnasma

INNa6opaTopHble 3aHATUA

Na6opaTopHasa paboTa 3. N3y4eHne cmMellaHHOro CoeMHEHNS PE3NCTOPOB.

Na6opaTopHasa paboTta 4. NamepeHne aneKkTpoaBMXKYLLIEN CUIbl MICTOMHUKA TOKA U €ro BHYTPEHHe-
ro ConpoTMBNEHNS

NN

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
LIO 36 - O 41

Tema 4.3 MarHuTHoe
none. ANeKTPOMarHuT-
HasA MHAYKUUA

CopepxaHue y4ebHOro marepmana

lMocTosiHHbIE MarHuTbl. B3aMmopgencTBne NOCTOsIHHbIX MarHuTtoB. MarHuTHoe none. Bektop mar-
HUTHOW UHAYKUMK. MMpuHUUN cynepno3nuun. JIMHMM MarHUTHOW MHOYKUMKU. KapTuHa MHUIA MarHuT-
HOW MHAYKUMM NONSA NOCTOSIHHbLIX MarHMToB. MarHMTHOe nore NpoBOAHMKA C TOKOM. KapTuHa nnHui
nonst AJIMHHOrO NPSIMOro MPOBOAHMKA M 3aMKHYTOrO KOJNbLIEBOrO MPOBOAHWUKA, KATYLUKA C TOKOM.
OnbiT 3pctepa. Bsanmogenctene npoBogHUKOB ¢ TokoM. Cuna AMnepa, ee Moaynb U Hanpaere-
Hue. Cuna JlopeHua, ee Mmoaynb M HanpasneHue. [BmkeHne 3apsKeHHOM YacTulbl B O4HOPOLHOM
MarHUTHOM none. PaboTa cunbl JlopeHua. SABneHne anekTpoMarHMTHOM MHAyKuun. MNMoToK BekTopa
MarHuTHOM uHAykumn. 30C uHAyKuMK. 3akoH anekTpoMarHUTHoW MHAaykunn dapages. Buxpesoe
aneKkTpuyeckoe norne. ONeKTpOoABMXKYLLAaa cuna MHOYKLMM B MPOBOAHUKE, ABUXYLLEMCHA MocTyna-

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
MK 3.3
L0 36 - LIO 41

6




HaumeHoBaHue pasge-
JIOB U TeM

CopepxaHue yyeb6Horo matepuana (OCHoBHoe U Npod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE),
npakTUyYeckue 3aHATUA, NPpUKNagHoONn moaynb

O6bem
yacoB

Koabl koMmneTeHUUN,
c¢hopMmupoBaHuio Ko-
TOpbIX CNOCOGCTBYET
3J51IeMEHT NporpamMmbl

2

4

TellbHO B OAHOPOAHOM MarHMTHOM norne. I'Ipanu'lo JleHua. MHﬂyKTVIBHOCTb. AsneHne CaMOUHAOYK-
umn. 30C CaMOUHOYKUNN. 3Hepr|/|;| MarHUTHOro NosA KaTyLwKn C TOKOM. 3HeKTp0MaFHI/ITHOG none.

TeMaTuKka NpakTUYECKUX 3aHATUN

MpakTnuyeckoe 3aHATMEe Ne3 V3yuyeHne MarHMTHOro Nons KaTywku ¢ TokoM. VccrnegoBaHune pen-
CTBUSA MOCTOSIHHOIO MarHNTa Ha pamKy C TOKOM

INa6bopaTopHble 3aHATUA

Na6opaTopHasa paboTa 5. N3ydyeHne aBNEeHNs 3NEKTPOMarHMTHON NHOYKLUN

MpodreccnoHanbLHO OpMEHTMPOBAHHOE copepkaHue (coaepKaHue npuknagHoro moaynsa)4

MpakTnyeckue 3aHATUA

MpakTuyeckasn paboTa: TexHUYeckne yCTPOMCTBA U NpaKTUYecKoe NPpUMEHEHUE: 3NEKTPOOCBETH-
TenbHble Nprbopsbl, anekTpoasuraTens. Mepbl anekTpobesonacHoCcTH, 3a3eMeHne anekTponpuGo-
pOB.

Paspgen 5. Kone6aHusa n BosHbI

22

Tema 5.1 MexaHun4yeckue
M 3N1eKTPOMarHuTHbIe
Koneb6aHus

CogepxaHue y4yebHoro matepuana

KonebaTenbHas cuctema. CBobogHble konebaHus. [apMoHmnyeckne, anHammuyeckoe KonebaHums.
Mepwnog, yacTtoTa, amnnutyga u dpasa konebanui. MNMpyXMHHLIN MasTHUK. MaTemaTu4eckuin MasT-
HUK. YpaBHEHUE rapmMoHn4eckux konebanunn. KnHemartnyeckoe n guHamm4yeckoe onncaHue konebda-
TENbHOro ABUXEHUS.

MpeBpalleHne sHeprum Npu rapMoHmnyecknx konebaHmsix. CBa3b aMmnnnTyabl KonebaHnm NCxogHon
BEMNYUHbI C amnnNuTyagomn konebaHmn ee ckopoctu u yckopeHus. KonebaTtenbHbIn KOHTYP.
CBob60oaHbIE 3NEKTPOMArHUTHbIE konebaHvs B uaeanbHOM konebaTtenbHOM KOHType. AHano-
s Mexay MexaHU4yeCckumMm 1 anekTpoMarHuTHeIMu konebaHuamu. dopmyna ToMcoHa. 3akoH co-
XpaHeHUs 3Heprum B naeanbHOM KkonebaTtensHOM KOHType. BblHyXaeHHble MexaHnyeckue koneba-
Hua.  PesoHaHc. Pe3oHaHCHas kpuBasi. BolHyXOeHHble  aneKkTpoMarHuTHble  KonebaHwms.
MepemeHHbIN Tok. CnHycouaanbHbli NnepeMeHHbI ToK. MOLLHOCTbL nepeMeHHOoro Toka. AMnnu-
TyOHOE M AeNCTBYyloLLee 3Ha4YeHe CUMbl Toka U HanpsxeHus. TpaHcdopmaTop. [pon3sBoacTBeo,
nepegava n notpebrneHne SneKTpUYEecKon aHeprm. KONOrMyeckne pucky Npu NpomM3BoacTee
anekTpuyeckom sHeprnn. KynbTypa ncnonb3oBaHnsi 3NEKTPOIHEPTM B MOBCEAHEBHOW XU3HU

TemaTuka NnpakTU4ECKUX 3aHATUN

N

npaKTqucxoe 3aHATHe N94.«I/I3yqu|/|e ABJ1EHNA 3]'IeKTp0MaFHI/ITHOl7I MHOYKUNN>.

OK 01, OK 02, OK 03
OK 04, OK 05, OK 07,
L0 36 - LIO 41

Tema 5.2 MexaHun4yeckue

CopaepxaHue yyebHoro matepuana

OK 01, OK 02, OK 04,




HaumeHoBaHue pasge-
JIOB U TeM

CopepxaHue yyeb6Horo matepuana (OCHoBHoe U Npod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE),
npakTUyYeckue 3aHATUA, NPpUKNagHoONn moaynb

O6bem
yacoB

Koabl koMmneTeHUUN,
c¢hopMmupoBaHuio Ko-
TOpbIX CNOCOGCTBYET
3J51IeMEHT NporpamMmbl

1

2

4

N IANeKTpoMarHnTHble
BOJIHbI

MexaHn4yeckune BOIHbI, ycriosust pacnpocTtpaHeHus. Nepuoa. CkopocTb pacnpocTpaHeHuss 1 AnvHa
BOMHbI. [lonepeyHblie 1 NpoaonbHblie BonHbl. HTepdepeHums n andpakums MexaHU4eCcKUx BOMH.
3Byk. CkopocTb 3BYyKa. [pOMKOCTb 3ByKa. BbicoTa ToHa. Temb6p 3Byka. OneKkTpoOMarHUTHbIE BOSIHBbI.
YCnoBusi M3nyyeHnsa anekTpoMarHUTHbIX BOSH. B3aumHasa opueHTaumsa Bektopos E, B u v B anek-
TpoOMarHUTHOW BoMHe B BakyyMe. CBONCTBA SMEKTPOMArHUTHbIX BOMH: OTpaXKeHue, npenomreHuve,
nonapusauus, gudpaxkums, nHrepdepeHums. CKOpoCTb 3NeKTpoOMarHUTHbIX BOfH. LWkana anekrpo-
MarHWTHbIX BOMH. [pyMeHeHne aneKkTpOMarHUTHbIX BOSTH B TEXHWKE U ObITy. MpuHUMnbI paguocsasn
n TeneBuaeHus. Paguonokauusi. OnNekTpoMarHMTHoe 3arpss3HeHne oKpyaroLlen cpeapl

OK 05, OK 07, MK 3.3
LIO 36 - O 41

Tema 5.3 OnTHKa

CopepxaHue y4ebGHOro matepmuana

CBoOoaHbIE 3neKTpoMarHuTHble konebaHus. MNpeBpalleHne sHeprun B KorebaTerbHOM KOHTYpeE.
Mepurog cBo6OAHBIX anekTpudecknx konebanun. Popmyna TomcoHa. 3aTyxatoLine SNeKTPoOMarHuT-
Hble konebaHusi. BblHy)XOeHHble anekTpuyeckme konebaHus. lNepemeHHbIn Tok. Pe3oHaHc B anek-
Tpudeckoun uenun. [eHepaTop nepemeHHoro Toka. TpaHcdopmaTopsl. [lonyyeHne, nepegava n pac-
npegeneHne aneKkTpoaHeprum. AnNeKTpoOMarHUTHbIE BOSHbI U UX cBoMcTBa. OTKpbITLIA KonebaTtenb-
HbI KOHTYpP. OnbIThl .'epua. N3o06peTeHne pagmo A.C. MNMonosbiM. [NoHATME 0 pagnocBasu. [NpuH-
uunn pagmocesasn. NprMeHeHne aNeKTPOMarHUTHbIX BOJIH.

TeMaTuka NpakTUYECKUX 3aHATUN

MpakTnyeckoe 3aHaTue Ne. 5 HabnogeHwe gucnepcun ceeta

Na6opaTopHble 3aHATUA

NabopaTopHasa paboTa 6. M1amepeHne nokasarens nperioMseHns cTekna

Na6opaTopHasa paboTa 7. iccnegoBaHne CBONCTB M300paXXeHW B NIMH3axX

NN

MpodeccuoHanbLHO OPMEeHTUPOBaHHOE cogepkaHue (cogepkaHue NpuknagHoro moayns) 5

MpakTnyeckue 3aHATUA

I'IpaKqueCKaﬂ pa60Ta: I/I3yquv|e OMTUYECKUX CBOWCTB TKaHEMW: NpPO3payHOCTb, OTpaKeHne n no-
rrmoweHne ceeTa, BNUsSHNE Ha Au3anH n Bbl60p mMaTtepunanos.

OK 01, OK 02, OK 04
OK 05, OK 07, MK 1.7
L0 36 - LIO 41

Pazgen 6. OCHOBbI cneunanbHOW TEOPUU OTHOCUTENTbHOCTHU

N

Tema 6.1

| ConepxaHue y4e6Horo matepuana

OK 01, OK 02, OK 04,




Koabl koMmneTeHUUN,

HaumeHoBaHue pa3pe- CopepxaHue yyeb6Horo matepuana (OCHoBHoe U Npod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE), O6bem chopmMupoBaHuio Ko-
JIOB U TeM npakTU4Yeckue 3aHATUA, NPUKNagHoOn moaynb yacoB TopbIX cnocob6cTByeT
3NeMeHT NporpamMmbI
1 2 3 4
OcCHOBbI TeopuM OTHO- | [paHMLbl NPUMEHMMOCTUN KNAacCUYeCKON MexaHuku. MNocTynaTtbl cneumanbHON TEOPUN OTHOCUTESb- OK 05
CUTENbHOCTU HOCTW: MHBAPUAHTHOCTb MOAYINSA CKOPOCTU CBETa B BaKyyMe, NPUHLUMM OTHOCUTENBHOCTU NHLUTEN- LO 36 - LO 41
Ha. OTHOCUTENBHOCTb OOHOBPEMEHHOCTU. 3amMeieHne BPEMEHN N COKpaLLeHNe ANUHbI. JHeprus n
nmnynsc cBoboaHoM YyacTuLbl. CBA3b MacChl C 3HEPruen u UMNynbcoM cBoH6OaHON YacTuLbl. JHep-
rmst NOKOSs CBOOOHOM YacTULbl.
Pasgen 7. KeaHToBasa du3unka 14
Tema 7.1 O3newmeHTtbl | CogepxaHue y4ebHOro matepuana OK 01, OK 02, OK 04,
KBaHTOBOW ONTUKMN OTkpbITHE n nccnegoBanune gotoaddekta. OnbiThl A.l. CToneToBa. 3akoHbl oToaddekTa. 4 OK 05
YpaBHeHne AuHwTenHa ana gotoaddekTa. "KpacHasa rpanuua” doTtoaddekta. [JaBneHne ceeTta. LIO 36 - O 41
OnbiThl 1.H. IlebepeBa. Xumn4yeckoe aencTeme ceeta
Tema 7.2 CopepxaHue y4eb6HOro matepmana 4 OK 01, OK 02, OK 04,
CtpoeHue aToma. Mopenb atoma TomcoHa. OnbITel Pe3epcopaa no uccnegoBaHuio cTpoeHns atoma. [NnaHeTapHast OK 05, OK 07
mMozaenb atoma. lMoctynaTel bopa. N3nyyeHne n nornoweHne OTOHOB Npu nepexoie atoma Cc oa- 1O 36 - 4O 41
HOro ypOBHSI 3HEpruM Ha Apyron. Buabl cnektpoB. CnekTp ypOBHEW 3Heprum atoma Bogopoaa.
BonHoBble cBowcTBa YacTtuy. BonHel e bponnga. KopnyckynapHo-sonHosomn ayanuam. dudpakums
3NeKTPOHOB B KpucTannax. CnoHTaHHOe U BbIHYXXOEHHOe nsnydeHve. YCTpoMCTBO 1 NpuHuun pabo-
Thbl Nasepa
Tema 7.3 CopepxaHue y4yebHoro matepuana 4 OK 01, OK 02, OK
ATomHoe sgpo MeTopabl HabnaeHMA 1 perncTpaunm aneMeHTapHbix Yactul. OTKpbITUE paanoakTMBHOCTU. OnbIThbl 03,0K 04, OK 05, OK 07
Pesepdopaa no onpegeneHvio cocTaBa paguoakTMBHOIO manydeHusi. CeowncTBa anbda-, 6eTa-, 1O 36 - LJO 41
raMma-usnyvyeHusi. BrnvsHve pagnoakTMBHOCTM Ha XuBble opraHuambl. OTKpbITUE MPOTOHa WHEW-
TpoHa. HyknoHHass mogenb appa [enseHbepra-ViBaHeHko. 3apsg sgpa. MaccoBoe uucno sgpa.
M3oTonbl. Anbda-pacnag. OneKTPOHHbIN U MO3UTPOHHLIN OeTa-pacnag. Mamma-usnydeHme. 3akoH
paavMoaKTMBHOIO pacnaga. Heprus CBsI3M HYKINOHOB B sape. AgepHble cunbl. JedekT maccol agpa.
AnepHble peakumn. [leneHne n cuHTes sgep. AaepHbin peaktop. TepmosiaepHbin cuHtes. NMpobne-
Mbl U MEPCNEKTUBbI AOEPHON 3HEPTreTUKN. DKONOrMYeckne acnekTbl SAEePHON SHEPreTUKN. DrnemMeH-
TapHble YacTuubl. OTKpbITUE NO3UTPOHA. PyHAAMEHTaNbHbIE B3aMMOAENCTBIS
MpodreccnoHanbLHO OPUEHTUPOBAHHOE copepXaHue (coaepKaHue NpukNagHoro moaynsa) 7 2 OK 01, OK 02, OK 03,

MpakTnyeckue 3aHATUA

MpakTtnyeckas pabora:

OK 04, OK 05, OK 07,
L0 36 - LO 41




HaumeHoBaHue pasge-
JIOB U TeM

CopepxaHue yyeb6Horo matepuana (OCHoBHoe U Npod)eCCUOHaNbLHO-OPUEHTUPOBaHHOE),
npakTUyYeckue 3aHATUA, NPpUKNagHoONn moaynb

O6bem
yacoB

Koabl koMmneTeHUUN,
c¢hopMmupoBaHuio Ko-
TOpbIX CNOCOGCTBYET
3J51IeMEHT NporpamMmbl

2

4

[enosas urpa: MoHATKNA, cBA3aHHbIE C n3ydyeHnem MetTonoB Hay4yHOro no3HaHud: ABleHune, Hayd-
HbIN (*)aKT, rmnoTesa, (bl/l3|/|'-leCKa$| BeInn4ynHa, 3aKoH, TeopuA, HabnogeHne, 3KCNepuMeHT, Moaernun-
poBaHune, moaesb, UAMepeHune

Pasgen 8. AnemeHTbI acT

OHOMMMU N acTPOPU3NKN

Tema 8.1 OcHoBbI TeO-

CopeprkaHue yuebHOro matepuana

p1n OTHOCUTESIBHOCTU

Bua 3Be3gHoro Heba. Co3Besgus, sipkue 3Bes3abl, NNaHeTbl, UX Buanmoe asmxeHune. ConHedHas
cuctema. [NnaHeTbl 3emMHow rpynnbl. [NnaHeTsl-ruranTel. Mansie Tena ConHeuHon cuctemsl ConHue,
doTtocdepa n atmocdepa. ConHeyHas akTUBHOCTb. MICTOUHMK 3Heprium ConHua n 3Be3a.

3Be3abl, X OCHOBHLIE XapaKTEPUCTUKK: Macca, CBETUMOCTb, paauyc, Temneparypa, ux
B3aMMOCBSA3b. 3Be3[bl rMaBHOM MnocreaoBaTenbHOCTU. 3aBMCMMOCTb "Macca - CBEeTMMOCTb" Ans
3Be3 [MaBHOW nocnegoBaTenbHOCTU. BHyTpeHHee cTpoeHne 3Be3nd. CoBpeMeHHble npeacraBrie-
HUS O MpoOUCXOXaeHUN 1 aBontouun CornHua n 3Be3q. JTanbl Xu3Hu 3Be3d. Mneynbi MNMyTb - Hawa
anaktuka. CnvpanbHas CTpykTypa [[anakTuku, pacnpeneneHue 3Besg, rasa u noinu. lNonoxexHue u
aBwxkeHne ConHua B Manaktuke. lNnockasa n cepudeckas nogcmctembl FanakTukn. Tunbl ranakTuk.
Pagnoranaktnkm n keasapbl. YepHble ablpbl B gapax ranaktuk. BceneHHas. PacwunpeHue Bcenen-
Hon. 3akoH Xabbna. PasberaHue ranaktuk. Teopua bonbuworo B3pbiBa. Mogenb «ropsven Beceneh-
Hon». MaclTtabHag cTpykTtypa BeceneHHon. MeTtaranaktuka. HepelueHHble npobnemsl aCTPOHOMUN.

Na6opaTopHble 3aHATUA

Na6opaTopHasa paboTa 8. HabntogeHns HEBOOPY)XEHHbLIM N1a30M C UCMOSIb30BAHNEM
KOMMNbIOTEPHbIX MPUIOXEHWUA ONS OonpeferneHnst NonoXeHns HebGeCHbIX 0OBEKTOB Ha KOHKPETHYHO
OaTy: OCHOBHble co3Be3gunst CeBepHOro nonyLiapusi U sipkue 3ses3gbl

OK 01, OK 02, OK 083,
OK 04, OK 05, OK 07
LO 36 - 1O 41

MpomexyTo4yHas aTtrectauma (QuddepeHUMPOBaHHLIN 3a4eT)

Bcero:

108

10




3.YCNNOBUA PEAINIU3ALIMU MPOrPAMMbIYYEBEHOW OUCLIUMIIUHDI

3.1. Tpe6OBaHI/IFI K MUHUMaNbHOMY MaTepuaribHO-TeXHN4YeCKOMY obecneyeHuo

Peanusauma nporpammbl gucuunnuHel TpebyeTt Hanuumsa ydyebHoro kabuHeta dusmkun. O6o-
pyaoBaHue y4yebHoro kabuHeTa:

* N0Cado4YHble MecTa Mo KoNnyecTBy obyyaloLLMXCS;

* paboyee mecTo nNpenogasartens.

TexHuyeckue cpeacta obyyeHUs:

KOMMbIOTEP C NIULEH3MOHHBbIM NporpaMMHbIM obecneyeHnem, MynbTumMeama, NpoeKkTop.

O6opyaosaHme nabopatopum n pabounx mect nabopaTtopuu:

1.KomnnekT y4ebHo-HarnsagHbIx Nocobui:

» KomnnekTt HarnsgHoro obopyaoBaHus ANa AEMOHCTPaLMM OCHOBHBIX OU3NYECKNX OBNEHUN.

*KomnnekT HarnagHbIX Nocobui Ans NOCTOAHHOIO UCNOSNb30BaHWS;

*KomnnekT nopTpeToB Ansg oopMreHnst kabuHera;

*KomMnnekT AeMOHCTPaLUMOHHbIX y4ebHbIX Tabnuy,.

2.KomnnekT aneKkTPOHHbIX Nocobuii:

*Lindpposas nabopatopus no omsmke ons yumTens;

*Lincbposas nabopaTtopusi no pmsmke ansa y4eHuka.

3.2. UndpopmaumoHHOe obecneyeHne peanusauum nporpaMmmbl

[na peanusaumn nporpaMmMbl GMGNNOTEYHBIN (hOHA OGpasoBaTeNbHON OpraHu3auMn UMeeT
neyaTHble WMWK 3NEKTPOHHbIe 0bpa3oBaTesibHble Y MHPOPMALMOHHbIE PECYPChI, peKoMeHaye-
Mble Arsi UICMoNb30BaHUs B 06pasoBaTenbHOM npoLecce.

3.2.1 OCHOBHbI€ UCTOYHUKMU:

1.®u3nka. basoBbi ypoBeHD : y4eOHUK Ans obpasoBaTenbHbIX OpraHM3aLmin, peannsyto-
LWKnx obpasoBaTenbHble NporpaMmmMbl CpeaHero npodeccnoHansHoro obpasosanus / H. C. lNypbl-
weBa, H. E. Baxeesckag, [1. A. Ncaes, B. M. YapyruH. - Mockga : lNpocselueHne, 2025. - 517 c. -
(YuebHuk CrI10). - TekcT : anekTpoHHbI. - URL: https://znanium.ru/ — Pexxum goctyna: no noa-
nncke.

2. ®u3nka. basosbii ypoBeHb. [pakTvkyMm MO pelleHuto 3agad : y4ebHoe nocobue ans
CIlno / H. C. MNypbiwesa, H. E. Baxeesckas, [J. A. Vicaes, B. M. YapyruH. - Mockea : AO "Usga-
TenbcTBO lMpocBeleHne", 2025 - 223 c. - TekcT : anekTpoHHbIn. - URL: https://znanium.ru/ — Pe-
XWM gocTyna: no nognucke.

3.2.2. lononHnTenbHbIe UCTOYHUKU:

1. Msikuwes, I'. A. dusmka : 11 knacc: yueb. ana obuweobpasosat. opraHnsaunin: 6asosbii
ypoBeHb / . A. Makmwes. — 23-e 13g., ctep. — Mocksa : Npoceewenune, 2024. — 432 ¢. : vn. —
(Knaccuyeckun kypc).

2. Makuwes, I". A. dusumka : 10 knacc: y4eb. gnsa obweobpasoBar. opraHmsaumii: 6a3oBbIn
ypoBeHb / . A. Mskuwes. — 10-e nsg., ctep. — Mockea : lNpoceelieHne, 2024. — 432 ¢c. @ un. —
(Knaccudeckuin Kypc).

3.2.2. UHTepHeT-pecypcChl:

1. www.alleng.ru/edu/phys.htm (O6pa3soBaTtenbHble pecypcbl WHTepHeTa — ®dusuka). www.
school-collection. edu. ru (EguHas konnekunsa undpoBbix obpaszoBaTeNbHbIX PECYPCOB). [Onek-
TPOHHLIN pecypC]

2. www. yos. ru/natural-sciences/html (ecTecTBeHHO-Hay4HbIN XypHan Ans monoaexu «yTe B
HayKy»).[ONeKTPOHHbIN pecypc]
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4. KOHTPOJ1b MOLIEHKA PE3YJIbTATOB OCBOEHUAYYEBHOW OUCLIUMIINHDI

KoHTponb u oueHka pe3ynbTaT 00y4eHus OCYLLEeCTBMSieTCsl MpenogaBaTeneM B npolecce
NpoBeAEeHUss NPAKTUYECKUX 3aHATUIN, MMCbMEHHOIO U YCTHOTO TECTUPOBAHUS, MHONBUAYANbHbIX
3aaHuiA, NPOEKTOB, UCCeO0BaHWUA.

4.1 UHCTpYMeHTbI OLIEHKM TeKyLlen aTTecTaumm no yye6Hon aucumnnmHe

Koa n HaumeHoBaHue Pasgen/Tema Tun OUEeHOYHbIX
chopMuUpyembIX KOMNETEeHL I

MeponpuUaATUn

OK 01. Bbibupatb cnocobbl pelieHust | Pazgen 2. Tembl 2.1., 2.2, 2.3.
3aja4  MpOPeccMoHanbHON  A€A- | pasnen 3. Temsl 3.1., 3.2., 3.3.
TeneHocTy MPUMEHWTENBHO | pasnen 4. Tembl 4.1., 4.2., 4.3.
K PASTMTHbIM KoHTEKCTaM Pasgen 5. Tembi 5.1., 5.2., 5.3,

Pasgen 6. Tema 6.1.

Paspgen 7. Tembl 7.1, 7.2, 7.3.

Pasgen 8. Tema 8.1
OK 02. Ncnonb3oBaTb coBpeMeHHble | Pasgen 2. Temsbl 2.1., 2.2., 2.3.
CpeacTea novcka, aHanusa u UHTEP- | Pgsnen 3. Temsl 3.1., 3.2., 3.3.
npeTaumn MH(OpMaumMn, U UHPOP- | pasnen 4. Tembi 4.1., 4.2., 4.3.
MAUMOHHBIE  TEXHONOTMM AN BbI- | pasnen 5 Temsl 5.1.,5.2., 5.3.
nomnHeHus  3anad npodeccuoHanb- Pasgen 6. Tema 6.1.
HOW AeATenbHOCTU

Paspgen 7. Tembl 7.1, 7.2, 7.3.

Pasgen 8. Tema 8.1
OK 03. lnannpoBaTth | Pagpen 1. Tema 1.1. YCTHbIN ONPOC;
/ Ogea””“Bb'BaTb COBCTBEHHO® | py3nen 3. Temsi 3.1., 3.2., 3.3, ¢ppOHTanbHIiA ONpoC;
npodeccuoHanbHoe M JNUYHOCTHOE
Da3BUTME,  MPEANPUHUMATENLCKYIO Pasnen 4. Tembl 4.1., 4.2., 4.3. ::?:ﬁ_@‘;:";melw 6o
[eATENbHOCTD Pasgen 8. Tema 8.1

paTopHbIX paboT;

B npodeccuoHaneHon cdepe, ucC-
pod ®ep npaktudeckme paboThbl

nonb3oBaTb 3HaHUA MO I'IpaBOBOIZ n

huHaHCOBOA rPamMOTHOCTM (peweHne  kauecTBeH-

B Pa3nnYHbIX XXU3HEHHbIX CUTYaLNSAX HbIX

OK 04. OddekTnsHO B3aumonen- | Pasgen 2. Tembl 2.1., 2.2, 2.3. 1 pacyeTHbIX 3aaay);

CTBOBaTb n paboTath | Pasgen 3. Tembl 3.1., 3.2., 3.3. TECTUPOBaHNE;

B KONMEKTUBE U KOMaHae Pasnen 4. Tembi 4.1.,4.2., 4.3 pelleHne Kelc-3aaay;
Pasgen 5. Tembl 5.1.,5.2., 5.3. BbINOMHEHNE  3adaHun

Paspen 7. Tembl 7.1, 7.2, 7,3
OK 05. OcyuectensiTe  YCTHYIO | Pasgen 1.
w  NCbMEHHYto KOMMYHUKAUVIO | pasnen 2. Temsl 2.1., 2.2., 2.3.

Ha rocyaapCTtBeHHOM A3blKe Poccun- Pasgen 3. Temsi 3.1., 3.2., 3.3.

ckon depepaumm ¢ y4eToM ocobeH-

N KyNbTYPHOIO KOHTEKCTA Pasgen 5. Tembl 5.1.,5.2., 5.3.
Pasgnen 6. Tema 6.1.

Paspen 7. Tembl 7.1,7.2,7.3
Pasgen 8. Tema 8.1

OK 07. CopencreoBaTb COXpaHeHWto | Pasgen 2. Tembl 2.1., 2.2., 2.3.

OKpyXatowe cpefpl, pecypcocbe- Pasgen 3. Tembl 3.1., 3.2., 3.3.
peXeHuto, NPUMEeHATb 3HaHUA 00 us3- Paspen 4. Tembl 4.1.,4.2., 4.3
MEHEeHUN KnuMaTa, MPUHUMMLI 6€- | posron 5 Teup 5.1 ‘5o 53

pPexnnBoro MNpousBoAcTBa, addek- Pasnen 7. Tembi 7.1, 7.2
TUBHO AENCTBOBaTb B Ype3BblYanHbIX Pasnen 8. Tema 8 '1 T

cTauum

CUTyaumnsix
MK 1.2. npaBunbHO nogbupartb pe- Pasgen 2. Tembl 2.3.
XuUMbl 00paboTkn n maTepuansl, Pasgen 3. Tembl 3.3.

4yTOGLI M3bexaTb aecopmaunm unm Pasgen 4. Tembl 4.4
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noTepu ka4yecTea M3genusl.
MK 2.2. nomoraeT macTtepy o0cCoO-
3HaHHO BbIOMpaTb oONTUMarbHbIE
cnocobbl 06paboTkM, KOHTPONMPO-
BaTb KayeCTBO BbIMOSIHEHMS One-
pauui u yCcTpaHaTb HEMONaOKW.

MK 2.4. dopmunpyeT ymeHusa npo-
BOOWTb U3MEPEHUs, aHanmMaupo-
BaTb 3aBUCUMOCTU Mexay husmde-
CKUMW BENUYMHaMK, pellaTb pac-
YETHbIE M KaYeCTBEHHbIE 3aa4M.
MK 3.2. noHUMaHusa nNpuHUKUNOB pa-
00Tl 060pyaoBaHUA U cobnoaeHus
npaBun 6e30MacHOCTN Ha MPoOun3BOa-

Pasgen 5. Tembl 5.3.
Paspgen 7. Tembl 7.3

CTBe.

AnemMeHTbI yyebHOM MpoBepsieMble pe3ynbTa- 3apaHusa anst OUeHKU Buabi
OUCLMUNNMUHBI Tbl 06y4YeHus OLeHKM
(pas@enbl/ Tembl) OK, K, 3,Y
BeegeHue. OK 03, OK 05, BxogHoe TectnpoBaHue 2-5
dunsnka n meTtoabl L0 36 - LJO 41 Kenc 3agaHus, guKTaHT Nno gouamnde- 2-5
Hay4HOro Nno3HaHus. 3-1,2,3,4 CKOW TepMUHOMormMn, goknagel, pede-
Y-1,4,5,9 paTthbl OLeHKa COCTaBMNEHHbIX NPe3eH-
MNnP66,7,5 Tauun Nno Temam pasgena
Tema 2.1 OK 01, OK 02, OK 04, OK 3agayun no Teme 3aHATUSA, AoKNaabl, 2-5
KuHemaTuka 05, OK 07 pedepaThbl OLleHKa COCTaBEHHbIX
1O 36 - 4O 41 npeseHTauumn no Temam pasgena
3-1,2,3,4
Y-1,4,5,9
MnP66,7,5
Tema 2.2 OK 01, OK 02, OK 04, OK 3agayn no Teme 3aHATUNA, AoKnaabl, 2-5
OnHamuka. 05, OK 07 pedepaTbl OLeHKa COCTaBSEHHbIX
LIO 36 - LO 41 npeseHTauumn no Temam pasgena
3-1,2,8,4
Y-1,4,5,9
NP6 4,6,7,5
Tema 2.3 OK 01, OK 02, OK 04, MpoBepoyHasa paboTa. 2-5
3aKOHbl COXpaHeHus B OK 05, OK 07, 3apaun no TemMe 3aHATUSA, KEWC 3aaa- 2-5
MexaHuKe. MNK1.2,2.2,2.4,3.2 HUH, Aoknaabl, pedepatbl OLEeHKa co-
L0 36 - O 41 CTaBMNEHHbIX Npe3eHTauun No Temam
3-1,2,3,4 pasgena
Y-1,4,5,9
MnP62,3,6,7,5
Tema 3.1 OK 01, OK 02, OK 03, OK 3apaun no TemMe 3aHATUSA, KEC 3ana- 2-5
OcHOBbI MOneKynsip- 04, OK 05, OK 07, HUS.
HO-KMHETUYECKON TeO- 1O 36 - LJO 41
pun. 3-1
Y-1,3,5,6
MnP66,7,5
Tema 3.2 OK 01, OK 02, OK 03, 3agayn no Teme 3aHATUSNA, Kelc 3aia- 2-5
OcHoBbl TEpMOANHA- OK 04, OK 05, OK 07 HUS.
MUKW, LO 36 - LO 41.
3-1
Y-1,3,5,6
MnP66,7,5
Tema 3.3 OK 01, OK 02, OK 03, MpoBepoyHas paborTa. 2-5
ArperaTHble COCTOSI- OK 04, OK 05, OK 07, 3agayn no Teme 3aHATUSNA, Kelc 3aaa- 2-5

HUA BellecTBa U ha-
30Bble nepexoapl.

L0 36 - LIO 41
MK 1.2,2.2,2.4, 3.2
3-1
¥-1,3,5,6

HWSA, OOKNaabl, pedepaTtbl OLEHKa Co-
CTaBreHHbIX Npe3eHTaLuii No Temam
pasgena

13




OnemeHTbI yue6HOM MpoBepsiemMble pe3ynbTa- 3agaHuAa onsa oueHkKn Buabi
OUCLMUNNMUHBI Tbl 06y4YeHus OLeHKM
(pasgenbl/ TemMbl) OK, K, 3,Y
MnP66,7,5
Tema 4.1 OK 01, OK 02, OK 03, 3apaun no Teme 3aHATUSA, KEC 3ana- 2-5
OrnekTpocraTtuka. OK 04, OK 05, OK 07, HUS, goknaabl, pedepatbl OLEHKa COo-
NnK2.2 CTaBMEeHHbIX Npe3eHTaumin no Temam
LIO 36 - 4O 413-1 pasgena
Y-1,3,5,6
MnP66,7,5
Tema 4.2 OK 01, OK 02, OK 03, 3apauun no TemMe 3aHATUSA, KEC 3ana- 2-5
[MoCTOAHHbIN aneKkTpu- OK 04, OK 05, OK 07 HUS, goknagbl, pedepaTbl OLeHKa Co-
YEeCKU TOK. 1O 36 - 4O 41 CTaBreHHbIX Npe3eHTauunn Nno Temam
3-1 pasgena
Y¥-1,3,5,6
MnP66,7,5
Tema 4.3 OK 01, OK 02, OK 03, 3apaumn no TemMe 3aHATUSA, KEWC 3aaa- 2-5
Toku B pasnmyHbIX OK 04, OK 05, OK 07 HUWS, goknaabl, pedepaTbl OLeHKa Co-
cpepax. LO 36 - LO 41 CTaBIeHHbIX Npe3eHTaunn Nno Temam
3-1 pasgena
Y-1,3,5,6
MnP66,7,5
Tema 4.4 MarHntHoe OK 01, OK 02, OK 03, MpoBepoyHasa paboTa. 2-5
none. dnekrpomar- OK 04, OK 05, OK 07, 3agayn no Teme 3aHATUSNA, Kelc 3aaa-
HUTHas MHOYKUUSA MNK1.2,2.2,2.4, 3.2 HUS, goknaabl, pedepaTbl OLeHKa Co- 2-5
L0 36 - O 41 CTaBMNEHHbIX Npe3eHTauun No Temam
3-1 pasgena
Y¥-1,3,5,6
MnP66,7,5
Tema 5.1 MexaHunye- OK 01, OK 02, OK 04, [oknagabl, pedepatbl, OLLEHKA camMo- 2-5
CKune 1 anekTpomar- OK 05, OK 07 CTOSATENbHO BbINOMHEHHbIX 3aAaHUN.
HWUTHbIE KonebaHus LIO 36 - LO 41
3-1
Y¥-1,3,4,5,7,9
MnP66,7,5
Tema 5.2 MexaHunye- OK 01, OK 02, OK 04, MpoBepoyHas paboTta 2-5
CKMe U1 arieKTpomar- OK 05, OK 07, 3agayn no Teme 3aHATUNA, AoKnaabl, 2-5
HUTHbIE BOMHbI. LO 36 - LO 41 pedepaThbl OLeHKa COCTaBEHHbIX
3-1 npeseHTauumn no Temam pasgena.
Y-1,38,4,5,7,9
NnP66,7,5
Tema 5.3 OK 01, OK 02, 3agayun no Teme 3aHATUNA, AoKNaabl, 2-5
OnTuka. OK 04, OK 05, pedepaTbl OLEeHKa COCTaBIEHHbIX 2-5
MNK1.2,2.2,2.4,3.2 npeseHTauuMi No Temam pasgena
L0 36 - LJO 41
3-1
Y-1,3,4,5,79
MnP66,7,5
Tema 6.1 OK 01, OK 02, MpoBepoyHas paboTta 2-5
OCHoOBbI TEOPUM OTHO- OK 04, OK 05 3agayn no Teme 3aHATUNA, AoKnaabl, 2-5
CUTENBbHOCTM.. 1O 36 - LJO 41 pedepaTbl OLLEHKa COCTaBIIEHHbIX
3-1 npeseHTauumn no Temam pasgena.
Y-1,3,4,5,7,9
MnP66,7,5
Tema 7.1 OK 01, OK 02, MpoBepoyHasn paboTa 2-5
OnemMeHTbl KBAHTOBOM OK 04, OK 05, OK 07 OueHka caMoCTOATENBHO BbINOJTHEH- 2-5
OMNTUKN. L0 36 - O 41 HbIX 3a4aHun
3-1
Y-1,3,4,5,79
MnP61,6,7,5
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OnemeHTbI yue6HOM

lNMpoBepsieMmble pe3ynbTa-

3apnaHua onsi oueHKu

Bupabl

OUCLMUNNMUHBI Tbl 06y4YeHus OLeHKM
(pasgenbl/ TemMbl) OK, K, 3,Y
Tema 7.2 OK 01, OK 02, OK 03, MpoBepoyHas paboTta 2-5
CTtpoeHue atoma OK 04, OK 05, OK 07 OueHKa camMoCTOATENBHO BbIMOMHEH- 2-5
L0 36 - LJO 41 HbIX 3agaHun Keric 3aganus, goknagsl,
3-1 pedepaTbl OLeHKa COCTaBIEHHbIX
Y-1,3,4,5,7,9 npeseHTaumim no Temam
MnP61,6,7,5
Tema 7.3 OK 01, OK 02, OK 04, MpoBepoyHas paboTta 2-5
ATOMHOE aapo OK 05, OK 07, OueHka caMOCTOATENbHO BbINOMHEH- 2-5
MNK1.2,2.2,2.4,3.2 HbIX 3agaHun Kenc 3aganus, goknaapl,
L0 36 - O 41 pedepaTbl OLEeHKa COCTaBIEHHbIX
3-1 npeseHTaummi no Temam
Y-1,3,4,5,7,9
MnP61,6,7,5
Tema 8.1 OK 01, OK 02, OK 03, 3apaun no Teme 3aHATUSA, KEWC 3aga- 2-5
OCHOBbI TEOPUM OTHO- OK 04, OK 05, OK 07 HUS.
CUTENbHOCTU 1O 36 - LJO 41
3-1,¥-1,3,4,5,79
MnP61,6,7,5
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