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- yuebHoro miana no cnenuaibHoct 21.02.19 3emiieycTpoicTBO;

- pabodei mporpaMMbl BOCIUTaHUs 0 crierranbHOCcTH 21.02.19 3emieycTpoiicTBO
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI' PAMMBI
OBIIIEOBPA3OBATEJBbHOM JUCHUIIJINHBI
00.11 dusuka

1.1 MecT0 AUCHUIIMHBI B  CTPYKTYpe OCHOBHOH mnpodeccHOHAIbHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI:

Oo6meobpazoBarenbaas aucuummHa OO/l 11 ®@usuka sBiseTcs 00sS3aTeNbHON YaCThIO
0011e00pa30BaTEeILHOIO IMHKJIA 00pa3oBaTeIbHONH MporpaMMbl Mo crnemmanbHocTn 21.02.19
3eMJ1eyCTpOMCTBO.

1.2. e u niIaHUPYeMbIe Pe3yJabTAaThl 0CBOECHHS TUCHUTLINHBI:

1.2.1. lleanb AMCHUNIMHBI

Conepxxkanne paboueil mporpammbl oOreoOpa3zoBarenbHoi  auctumummasl «OO/. 11
®du3nka» HANPaABICHO Ha JIOCTIKEHUE pE3YJIbTaTOB €€ W3YYCHUS B COOTBETCTBUU C
tpedoBanusamMu OI'OC COO c¢ yuetom npodeccuonanbuoi HanpasiaeHHocTH OT'OC CIIO:

- popMUpOBaHUE y O0YIAFOIIHUXCS 3HAYMMOCTH (PU3MUCCKUX SBICHHUH TSI COBPEMEHHOTO
KBAIM(DHUIIMPOBAHHOTO  CHCIHAIUCTa TPH  OCYIIECTBICHHH  €ro  Mpo(eCCHOHATBHON
NESITeIbHOCTH;

- opMUPOBAHUE €CTECTBEHHO - HAYYHOW IPAMOTHOCTH;

- OBJIAJICHHUE CHEIUPUIECKON CHUCTEMOW (PU3NUECKUX TOHATHUN, TEPMHUHOJIOTHEH H
CHMBOJIHKOM;

- OCBOEHME OCHOBHBIX (DU3MUECKUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIaJICHUE OCHOBHBIM METOJAMH HAYYHOIO TO3HAHUS MPUPOJBI, UCIIOJBb3YEMBIMH B
¢uzuke (HaOmIOZCHWE, ONHCaHWE, W3MEPEHHE, BBIJIBIDKCHHE THUIIOTE3, IPOBEICHUE
IKCIIEPUMEHTA);

- OBIIQJICHHE YMEHUSIMH 00padaThiBaTh JaHHbIC AKCIIEPUMEHTA, OOBSICHATH MOTYyYCHHbIE
pe3yNbTaThl, IeNIaTh BBIBO/IBI,

- popMupoBaHUE YMEHUS peliaTh GU3NUYECKHE 3a/1a4ll PA3HbIX YPOBHEH CII0KHOCTH;

- BOCIIUTAHUE YyBCTBA FOPJOCTHU 32 POCCUICKYIO (PU3NYECKYIO HAYKY.

1.2.2.I1lnanupyemble pe3yabTaThbl 0CBOEHMHSI 001eoOpazoBaTeIbHOM
aacauIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HayeHWE AUCHUIUIMHA HWMEET TNpH (QOPMHPOBAHMM W Pa3BUTHU OOIMKMX U
npodeccuonanbHbIx KoMierennuii: OK 01, OK 02, OK 03, OK 04, OK 05, OK 07.



Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIETEeHI Ui

I[Inanupyemble pe3yabTaThbl 00y4eHUs

Oo0mue

I[ucunmmnapnble

OK 01. Beibupats criocoOsl
pereHus 3a1a4
pohecCHoHATBHOM
NeSATeNbHOCTH
MPUMEHUTEIFHO K
Pa3IMYHBIM KOHTEKCTaM

B gacty Tpy10BOTO BOCIIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HAaHWE IIEHHOCTH|
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTH K aKTPIBHOfI JCATCIIBHOCTH
TEXHOJOTMYECKON U COLIMATIbHON HAIPaBJIECHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBaTh, IUIAHUPOBATh W

CaMOCTOSATCIIBHO BBIINMOJIHATE TaKYIO ACATCIIBHOCTD,

- UHTEpEC K pa3IMYHBIM cepam
npodeccuoHanbHOM NeSTeNbHOCTH,
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU

MO03HABATEJILHBIMU JICHCTBUSAMMU:

a) 0a30BbIE TOTUYECKHUE JCHCTBUS:
dbopMynupoBaTh u
AKTyallu3upoBaTh MpoOJieMy, paccMaTpuBaTh €€

- CaMOCTOATCIIBHO

BCCCTOPOHHE;

- YCTaHaBIMBaTh CYIICCTBEHHBIH MPHU3HAK WIIH|
OCHOBAHMS I CpPaBHEHHS, KJIACCU(PHUKAIMUA U
0000IICHHS;

- ONpeNeNATh IeTH JIEATCILHOCTH, 3a/1aBaTh)
[apaMeTpbl U KPUTEPUU UX JTOCTHKCHHUS,

- BBISBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B

[PACCMATPUBACMBIX SIBJICHUAX,

- ¢(hOpMUPOBAHHOCTP MPEJICTABIICHHUHA O POJH U MeCTe (PU3UKH U]
ACTPOHOMHHM B COBPEMEHHOM HAy4HOM KApTUHE MHUpa, O
CUCTEMOOpa3yromel poau (U3NKKA B PA3BUTHU €CTECTBEHHBIX
HayK ,
POCCHUICKMX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAayK{;, TOHUMaHHE (PU3NYECKON CYINTHOCTH HAOIIOIaeMBIX O
SBJICHUH MHKpPOMHpA, MaKpoMHpa M Meramupa, MNOHHMAaHUE
POJIN aCTPOHOMHHU B NPAKTUYECKON NEATEIHHOCTH 4YeJOBeKa U
mabHENIIEM HayYyHO-TEXHHUYECKOM Pa3BUTHUH, PO (U3UKH B

dbopMupoBaHUM Kpyro3opa ¥ (YHKIHOHAIBHONW TPAMOTHOCTH

TEXHUKU HW COBPEMCHHBIX TeXHOHOFHfI, O BKJIa€

yesloBeKa JUIsl pelIeHUs TPaAKTUUYECKUX 3a71ay;
- copMUpOBaTh YMEHHS peliaTh pacyETHBIE 33Ja4d C SIBHO
3aJaHHOM (PU3MYECKOW MOJENbI0, HCIONb3Ys
HAa OCHOBE aHalu3a YCJIOBUA 3aJa4l

buszndeckue
3aKOHBI W TPHUHITUIIGI;
BBIOUPATh (PU3UUECKYIO MOJICIb, BELICIATh (DU3HYCCKHE
BETMYUHBI U (OpMYNbl, HEOOXOIUMBIE Ml €€ pelleHus,
MPOBOANUTH PACUeThl U OLICHUBATh  PEaJbHOCTh  IMOJIYYEHHOTO
3HaueHUs (U3MUECKON BEIMYUHBI, pelIaTh KaueCTBEHHBIE
3a/1a4M, BBICTpPAWBasl JIOTHUECKH HEMPOTUBOPECUUBYIO IIECTIOUKY)
paccyXIeHUH ¢ ONopoi W3YyUEHHBIE
3aKOHOMEPHOCTH M (PU3UYECKHE SIBIICHUS;

- BJIQJIETh OCHOBOTOJAraloMUMHU (U3HUYECKUMU TOHITHIMH H

Ha 3aKOHBI,




BHOCHUTD KOPPCKTUBbI B JACATCIBbHOCTD,

OLCHUBATb COOTBCTCTBHUC PCIYJIbLTATOB LCIIAM,

OLICHUBATb PUCKHU HOCJIGIICTBI/Iﬁ JACATCIIBHOCTH,

pasBUBaTh KpCaTuBHOC MBIIIJICHUEC npy
[PCIICHNU U KU3HCHHBIX np06neM
0) 0a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUSA:

BIIAJICTh HaBBIKAMU yueOHOA
MCCTIE0OBATEILCKOW M TMPOEKTHON NIEeATeITHhHOCTH,
HaBBIKAMU Pa3peIIeHHs MpooIieM;

- BBUIBIISITH TNPUIMHHO-CIICJICTBEHHBIE CBSI3U |
AKTYaJTM3UpPOBATh 3a7aqy, BBIJIBUTATh THUIIOTE3Y €€
[pEIICHNUS, HaXOUTh apryMEeHTBI
TOKa3aTeNbCTBA CBOMX YTBEPXKACHUH,
[apaMeTpsl U KpUTEPUU PELLICHUS;

- aHAJTU3HUPOBATH MOJIYYEHHBIE B XOJI¢ PELICHHUS]
3aaud pe3yibTaTbl, KPUTHUYECKU OLICHUBATh HX

IIPOrHO3UpPOBAThH H3MCHCHHEC B

IS
3aaBaTh

ITOCTOBEPHOCTD,
HOBBIX YCIIOBHSX;

-- YMETbh MEPEHOCUTH 3HAHUS B MO3HABATEIHHYIO
U TIPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;
yMETh HHTErPUPOBATh 3HAHUS M3 PAa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIIBUI'aTh HOBBIC nacu, npeajiararsp
OPUTHHAJIBHBIC MTOAXOAbI U PCHICHU A,
14 CIIOCOOHOCTH ux HUCIIOJIB30BAaHUA B

MO3HABATEILHON U COLMAIbHOMN IMPAKTHUKE

BEJIMYMHAMH,  XapaKTEePU3YIOLIUMHU IIPOLIECCH]

(CBHSaHHBIMI/I C MCXaHHUYCCKHUM JIBUXCHHEM, BSaHMOHeﬁCTBHeM

¢duznueckue

TCJI, MCXaHNYCCKNMH KOJIEOAHHSIMH U BOJIHaAMU, aTOMHO-
MOJICKYJIAPHBIM CTPOCHHUEM BCHICCTBA, TCIIJIOBBIMY]
[MpOoLCcCCaMu, SJICKTPUYICCKHUM n MAarouTHbBIM II0JIsIMU,

DIIEKTPUYECKUM TOKOM, 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMH U
BOJIHAMM; ONTHYECKUMH SIBICHUSIMU; KBAHTOBBIMHU SIBJICHUSIMH,
CTpOEHHEM aToMa M aTOMHOTO s/ipa, pPaJMOaKTUBHOCTHIO);

BJIaJICHUC OCHOBOIIOJIararommumMn ACTPOHOMUYCCKHUMU
MMOHATHUAMU, TIO3BOJAIOIIUMHU  XapaKTECPHU30BaATh  MMPOLECCHI,
[MPOHUCXOOAIIME Ha 3BE3JaX, B 3BC3IHBIX CHUCTEMAax, B

MEKTATAKTUICCKOH Cpelie; IBUKEHNE HEOECHBIX T, YBOJIIOIHIO
3Be3 1 Becenennoi;

- BJIQJIETh 3aKOHOMEPHOCTSMHM, 3aKOHAMU W TEOPUAMH (3aKOH|
BcemupHoro Tarotenus, |, 11 m III 3akonsr HeroToHa, 3akoH
COXpaHEHUS MEXaHWYECKOW OSHEpPruHM, 3aKOH COXpaHEHUs
MMITYJIbCA, MPUHITUTT CYIEPIO3HUIINH CHII, MIPUHITUTI
PaBHOIIPABHOCTH WHEPIMaTbHBIX CHUCTEM OTCUeTa;

MOJICKYJIIPHO-KUHECTHYCCKYIO  TCOPHUIO
a30BBIC 3aKOHBI, HepBLIfI 3aKOH TCPMOANHAMUKU,
COXPAaHCHHA IJICKTPUYCCKOI'O 3apsa/iad, 3aKOH Ky.]'IOHa, 3akoH OMa|
AJIs1 ydaCTKa HOCIH, 3aKOH Owma JUIS TIOJIHOM BJIGKTpI/I‘IeCKOﬁ
CIIH, 3aKOH I[)KOy.]'ISI - HeHua, 3aKOH BHCKTpOMaFHHTHOﬁ

CTpOCHHUA BCHICCTBA,
3aKO0H|

MHAYKIIUU, 3dKOH COXpAaHCHUA SHCPIr'UH, 3aKOH HpﬂMOJ’IHHCfIHOl"O

PacCIpoCTpaHCHUd CBCTA, 3adaKOH OTPAXKCHHA CBCTA, 3aKOH
[MPCJIOMJICHUSA CBCTA; 3aKOH COXpAaHCHUA OHCPIrUH, 3aKOH
COXpPAaHCHUS HMITYJIbCA, 3aKOH COXpaHCHUS

DJICKTPUYICCKOTO 3apsalld, 3aKOH COXpaHCHHA MACCOBOI'0 4HMCIIA,
[MOCTYJIAThI Bopa, 3aKOH PaaAuOaKTUBHOT'O




pacmana); YBEPEHHOE UCIIOJIb30BAHUEC 3aKOHOB u

3aKOHOMEPHOCTEH Tpy aHaim3e (QU3NYCCKUX SBICHUU U]

[IPOLIECCOB.
OK 02. Ucnonrs3oBaTh B 006y1acTi IEHHOCTH Hay4YHOTO MO3HAHHUS: - YMETb YYWUTHIBaTh TpaHUIIBl TMPUMEHEHUS] H3Y4YECHHBIX|
COBpPEMEHHBIE CPE/ICTBA -chopMHpPOBaHHOCTH MHUPOBO33PEHUS,{(PU3HUECKIX MOIENeH: MaTepHabHAs TOYKA,
[ONCKA, aHATIN3a U COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YpPOBHIOMHEPIHAJIbHAS CHCTEMA OTCYETA, UACaTbHBIH ras3;
MHTEPIPETANA HHPOPMALIUH, [PAa3BUTHSI HAyKH H OOIIECTBEHHOW IPAKTHKH,MOJEIH CTPOCHUS Ta3oB, )KUIKOCTEH M TBEPIBIX TeJl, TOUCUHBIH]
1 MTHPOPMAITMOHHBIC OCHOBaHHOTO Ha Jaore KYJIbTYD,PIEKTPHUSCKUI 3apsl, SAepHas MOJIETh aTroMa, HYKJIOHHas

TCXHOJIOTUU JJIA BBITIOJTHCHUA
3a/1a4 TPOPECCHOHATIBHON
NeSITeITEHOCTH

CITOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
[MOJIMKYJIbTYPHOM MUDE;

- COBEPILICHCTBOBAHUE S3BIKOBOM M YUTATEIbCKOM]
KyJIbTYpbl KaK CpPEACTBA B3aUMOJICUCTBUS MEXKIY]|
UITFOIBMU M TIO3HAHUST MUPA;

- OCO3HAaHHUE IEHHOCTH HAy4YHOU JEATEeIbHOCTH,

TOTOBHOCTb ~ OCYILECTBISITh ~ MPOCKTHYIO U
MICCIIEZIOBATENBCKYIO JeSITeNIbHOCTD
MHIUBUAYAJIbHO U B TPYIIIIE.

OBnasneHue YHHUBEPCATbHBIMU y4eOHbIMU

1103HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ mHpOpMaITUEH:

- BJIQJICTh HABBIKAMH IOJIyYCHUS MHPOPMALUU W3
MCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYILIECTBIISITH MOUCK, aHAJIN3, CUCTEMATU3AIHIO U
MHTEPIIPETAINIO HH(OPMAILIMU Pa3IMYHbIX BHJIOB U
(hopM TIpecTaBICHHUS;

- CcO3/aBaTh TEKCTHl B Pa3IUYHBIX (opmaTax c
YU4EeTOM Ha3HA4YeHHUs HHPOpMAMU U LEJIeBOU
QyTUTOPUH, BBIOMpas ONTHMAIBHYIO  (opmy)|

IIPCACTABJICHUSA U BU3yaJIN3alluU,

MOJI€TTb aTOMHOTO siJipa MpH pelieHnH (PU3HnUecKux 3a1ad.




- OLICHUBATh AOCTOBCPHOCTD, JCTUTUMHOCTD

MHPOpPMALlUK, €€ COOTBETCTBHE

MOPAJIBHO-3TUYCCKUM HOPMaM;

IMpaBOBBIM U

- UCIOJIB30BaTh CpEICTBA HH(DOPMAIMOHHBIX U

KOMMYHHUKAIIUOHHBIX TEXHOJOTHH B peIcHNA

KOITHUTHUBHBIX, KOMMYHHUKAaTUBHBIX 41

OpTraHHU3allMOHHBIX 3aga4 C CO6J'IIOI[€HI/I€M

TpeOOBaHUN IPrOHOMUKH, TEXHUKU O€30MMacCHOCTH,

TUTHEHBI, pecypcocOepeXeHHs, MpPaBOBbIX U
OTUYECKUX  HOPM, HOpPM  HMH(OPMAIMOHHOH
0€30ITaCHOCTH;

- BIIQJICTh HABBIKAMH pPACIO3HABaHUS W 3allUTHI
rHpopManuu, WHPOPMAIMOHHON OE30MacHOCTH
ITUYIHOCTH

OK 03. IltanupoBaTth 1
[peaIn30BbIBATH COOCTBEHHOE
podeccuoHaibHOE U
ITMYHOCTHOE pa3BUTHE,
[peAPUHIMATEIbCKYIO
NesITENEHOCTD B
npodeccuoHanbHOU chepe,
MCII0JIb30BaTh 3HAHUSA T10
paBOBOM U (PUHAHCOBOI
FPAMOTHOCTH B Pa3IMYHBIX
PKU3HEHHBIX CUTYalHsIX

B oGnactu 1yXOBHO-HPaBCTBEHHOTO BOCITTUTAHHMS:
-- c(hopMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUA,
STHYECKOTO ITOBEICHUS;

- CITOCOOHOCTB OLICHUBATh CUTYAIMIO U TPUHUMATH
0CO3HAHHbBIC pelieHus, OPUEHTHUPYSICh Hal
MOpaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH;

- OCO3HaHWE JIMYHOIO BKJIaJa B IOCTPOCHHUE
[yCTOWYMBOTO OYIyIIEero;

- OTBETCTBEHHOE OTHOLIIEHUE K CBOUM POJUTEISAM U]
(WIIM) APYrUM 4YJIeHaM CeMbHU, CO3JaHHMI0 CEMbU Ha
OCHOBE  OCO3HAaHHOIO  IIPUHATHS  LIEHHOCTEH
CEMEMHON JKU3HU B COOTBETCTBHHM C TPaAULUAMMY|
HapooB Poccuu;

OBnajeHue yYHUBEPCAIbHBIMU

MENCTBUSIMU:

PEryIITUBHBIMU

- BJIaA€Tb OCHOBHBIMHM MCTOAAMHU HAY4YHOI'O
HCII0JIb3YEMBIMH B (bI/ISI/IKe: IMPOBOAUTEL IIPSAMBIC W KOCBCHHBIC
N3MECPCHUA (1)I/ISI/ILIGCKI/IX BCJIMYUH,
cI10co0 HU3MEPCHUA M HCIOJIB3YySA H3BECTHBIC METOABI OLCHKH

IIO3HaHUs,

BbIOMpasi ONTUMANbHBIH]

HOFpGH.IHOCTCﬁ HSMepeHHﬁ, IIpOBOAUTDH HCCIICIOBAHUC
3aBHCHMOCTEH (1)I/ISI/I‘IGCKI/IX BCINMYMH C  HCIIOJIb30BAHHUEM
[IPAMBIX I/ISMepCHHﬁ, O0OBACHATH MMOJIYYCHHBIC PpE3yiIbTaThI,

MCIIOJNIB3YS (PU3MYECKUE TEOPUH, 3aKOHBI U TOHATHUS, U JeJaTh
BBIBOJIBI; COONIOAATh TMpaBWia O€30MacHOro Tpyda TpH
[IPOBEICHUH UCCIICIOBAHUM B pamKax yueOHOTO
OKCIIEPUMEHTa U Yy4eOHO-HCCIEI0BATENbCKOM JIESTEIBHOCTH (|
MCIIOJIb30BAHUEM  IH(PPOBBIX H3MEPUTEIbHBIX
mabopaTopHOro 000pyAOBaHUS; C(HOPMUPOBAHHOCTH NIPEICTABICHHH O
METOJ[aX MOJYYECHUS] HAyYHBIX aCTPOHOMUYECKUX 3HAHWW - OBIIAJICTH
(copMHpOBATH MTPECTABIICHUS ) IPABUIAMH 3alTUCH  (DU3HYECKHUX

YCTPOUCTB Y




Q) caMOOpraHu3alus:

- CAMOCTOSITEIbHO OCYLIECTBIISATH [I03HABATEIIbHYIO
NeSITENIbHOCTD, BBIABJISITH IPOOJIEMBI, CTaBUTh U
(hopmynHupoBaTh COOCTBEHHBIE 3a1auu B
00pa30BaTEIbHON JEATENIbHOCTH U KU3HEHHBIX
CUTYaIIHIX;

- CaMOCTOATEIbHO COCTaBJATh IIJIaH PEIICHUs
MpoOieMbl € Y4eTOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHU;

- 1aBaTh OLICHKY HOBBIM CUTYaIlHsIM;
CrI0COOCTBOBATh (DOPMHUPOBAHUIO U MPOSBICHUIO
[TUPOKOM APYAMIIMU B Pa3HBIX OOJACTAX 3HAHHM,
[TOCTOSTHHO TIOBBIIIATH CBOM 0Opa3OBaTENbHBIA H
KyJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

MCII0JIb30BaTh MpUEMbl pedIeKCUH JUIsl OLEHKH
CUTYaIluH, BbIOOpa BEPHOTO PEILLICHUS;

- yMeTb OIICHUBAaThb PHUCKHM U CBOEBPEMEHHO
PUHUMATh PEIICHUS 10 UX CHUKEHHIO;

B) SMOLIMOHAJILHBIM MHTEIJICKT, MPEeINoJararoliui
c(hOpMHUPOBAHHOCTH:

BHYTpeHHeﬁ MOTHBaIlUH, BKJ'II-O‘{aIOH_Ieﬁ
CTPEMJICHHUEC K JOCTHKCHUIO MNCJIN W YCIICXY,
OIITUMH3M, WHUIMAaTUBHOCTD, YMCHUC

ﬂeﬁCTBOBaTL, ncxoasa u3 CBOUX BO3MO)KHOCT€I>'I;

- OMIIaTHH, BKJIIOYAIOIIEH CIIOCOOHOCTh TTOHUMATH
OMOLUMOHAJIBHOC COCTOSAHHUC MOPYIruX, Y4YUTHIBATH
Cro npu OCYHICCTBJIICHUU KOMMYHUKAINHU,
CITOCOOHOCTB K COYYBCTBUIO U COIICPCIKUBAHUNIO,

dopmyn penbedHO-TOUCUHON cUcTeMbl o0o3HaueHuit JI. bpaitnsa (mns]
CITA0OBHIAIIMX 00YYAFOIIUXCS).




- COIMATTLHBIX HAaBBIKOB, BKJTFOYAIOIIHX
CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JAPYTUMHU
ITFOTbMU, 3a00THTHCS, TPOSBIATH HWHTEPEC H
pa3penrats KOHQIHKTHI

OK 04. D¢ddexTrBHO
B3aMMO/ICIICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH e

TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH
1 CaMOOTIPEICTICHUIO;

-OBJIAJICHHE HaBBIKAMH yueOHOA
MCCIIEIOBATENBCKOM, MPOEKTHOM W COIMAJIbHOH
TesITeIEHOCTH;

OBniaieHue YHUBEPCAIbHBIMH]
KOMMYHUKATUBHBIMU JICHCTBHUSIMHU:

0) coBMeCTHas ACSTEIHHOCTD:

- TIOHMMaThb M HCIOJb30BAaTh IPEHUMYIIECTBA
KOMaHJIHOW W WHIUBUIyaTbHON PaOOTHI;

- INPUHAMATH 1M COBMECTHOM JeATEIBHOCTH,
OpPraHU30BBIBaTh M KOOPAMHUPOBATH NEHCTBHS TIO
ee OCTIDKEHHIO: COCTaBJISATH IIIaH JEHCTBHH,
[pacIipeieNIATh POJIM C YI€TOM MHEHHH yYaCTHUKOB]
00CY)KIaTh pe3yJIbTaThl COBMECTHOM paboThI;

- KOOpIMHUPOBaTH U BBIMOJHATH paboTy B
[YCIIOBHUSAX peanbpHOro, BUPTYAJIBHOTO 51
KOMOWHHPOBAHHOTO B3aMMOJICHCTBUS;

- OCYUIECTBJSITh MO3UTHUBHOE CTPaTErMuecKoe
MOBEJICHUE B PA3JIMYHbIX CHUTYyalUsiX, MPOSBISATH
TBOPYECTBO M BOOOpakeHHE, ObITh HHUIIUATUBHBIM.
OBnajilcHue YHUBEPCAIbHBIMU  PETYISTUBHBIMU
ITeCTBUSIMU

') IPUHSATHE ce0s M IPYTHX JIFOICH:

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX JOJeH

- OBJAAETh YMEHHSIMHU pPAa0OTaThb B TPYNIE C BBIIOJHEHHEM
[PA3IUYHBIX COLIMAJIBHBIX pPOJIEH, IJIAHUPOBATh pabOTy TIPYMIIbI,
[PallMOHATIBHO PACIPENEIATh ACATEIIBHOCTh B HECTAHJAPTHBIX|
CUTYyalUsX, aI€KBaTHO OLICHUBATh BKIIAJ KaXIO0T0 M3

YVUaCTHUKOB TPYIIIBI B pelIeHHE pacCMaTpUBaeMoi MpoOIeMBbl.




[IPH aHAJTN3E PE3YJIbTATOB ACITCIBLHOCTH;
- MIPU3HABaTh CBOE IMMPABO M MPABO JIPYrUX JOJEH
Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTh TIOHMMATh MHUP C

MO3ULIMH APYrOro 4eJoBeKa

OK 05. OcyriecTBasiTh
VCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCY/IapCTBEHHOM SI3BIKE
Poccutickoit deneparuu ¢
y4eToM 0COOEHHOCTEH
COLIMANIBHOTO U KYJBTYPHOTO
KOHTEKCTa

B 001aCcTH 3CTETUYSCKOTO BOCITHTAHMS:
- OCTCTUYCCKOC OTHOIICHHUC K MHUPY, BKIIIOYas

DCTCTUKY 6BITa, HAayY4YHOTO N TEXHHYCCKOTO

TBOpYECTBA, CIOPTAa, Tpyla H OOIIECTBEHHBIX|
OTHOIIICHUM;

- CMOCOOHOCTh BOCTPHHHMATH PA3JIMYHBIE BHUIBI
MCKYCCTBa, TPAJULMU KM TBOPYECTBO CBOETO W
IpyruX  HApOJIOB, OIIYIIaTh  3MOIMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

- YOSKJICHHOCTh B 3HAYMMOCTH JUISl JIMYHOCTH H
00111eCTBa OTEUECTBEHHOTO M MUPOBOT'O UCKYCCTBA,

PTHUYECKUX KYJIbTYPHBIX TPAIUIMI M HApOIHOTO

TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIPQKCHHUIO B Pa3HBIX BH/IAX|
MCKYCCTBA, CTPEMJICHHE TPOSBIATH  Ka4eCTBa)
TBOPYECKOU JINYHOCTH;

OnageHue YHUBEPCATbHBIMH
KOMMYHHKATUBHBIMH JICHCTBUSMU:

a) oO1IeHue:

- OCYIIECTBISITh KOMMYHHKAIMU BO BCeX cdepax

PKU3HH,

- pacro3HaBaTh HEBEpOAIbHBIE CPENICTBA OOIICHUS,

3HAUYCHUE  COIHAIbHEIX
MPEANOCHUIKU KOH(IHKTHBIX

ITOHHUMATb
[PACIIO3HABATh

3HAKOB,

- yMeTb pacro3HaBaTh (u3NUeckue SBICHUS (IPOLECCH) H
00BSACHATh UX HA OCHOBE M3YYEHHBIX 3aKOHOB: PaBHOMEPHOE U]

PAaBHOYCKOPEHHOE IPSIMOJMHENHOE JBI)KEHHE, CBOOOJHOE

IMaCHHUC TECI, JABHXKCHUC 110 OKPY>XHOCTH,

TCII, KoJiebaTeIbHOE JABUXXCHUE, PC30HAHC,

UHEPITHS,
B3aNMMOJCHCTBHE
BOJIHOBOE JIBKeHUE; updy3usi, OpOyHOBCKOE IBHKEHUE,

CTpOEHHUE >KMJIKOCTEH M TBEpAbIX TeJd, U3MEHEHHEe oO0beMa TeTy
Mpu  HarpeBaHuM (OXJIAXKICHHH), paBHOBECHE,
UCnapeHue, KOHJEHcalMs, IUIaBJIeHHE, KpHUCTaJUIM3alus,
KUIIEHUE, BIAQXXHOCTh BO3/yXa, CBS3b CpPEJHEH KHHETUYECKOU

ODHCPIrun  TCIIJIOBOI0  JABHXKCHHA MOJICKYJI C a0COJIFOTHOM

TCIIJIOBOC

TEMIIEpaTypOi, MMOBBIICHUE AABJICHUS ra3a NpU €ro HarpeBaHUY|
B 3aKPBITOM COCYJI€, CBA3b MEXYy IapaMeTpaMU COCTOSHUSA rasal
B M30IPOLIECCAX; JEKTpU3aLUs Tell, B3aUMOJECHCTBUE 3apsi/iOB,
HarpeBaHUE IPOBOJHUKA C TOKOM, B3aUMOJIEUCTBHUE MarHUTOB,
DJIEKTPOMAarHUTHAsT WHAYKIWS, JeHCTBHE MarHUTHOTO TIONS HA
NPOBOJHUK C TOKOM H JBIDKYIIMICS 3apsia, >JIEKTPOMArHUTHEIC
KOJeOaHUsT ¥ BOJIHBI, TPSIMOJIMHEHHOE paclpoCTpaHEHUE CBeTa,
uHTepdepeHnns,  audpaKIus
NOJISIPU3AIMs CBETa, JHUCIIEPCHs CBETa; (OTOIIEKTpUUIECKHid 3 (eKT,

OTpa’>XCHUC, MMPCIIOMIJICHHUC, h41
CBCTOBOC JaBJICHHUC, BO3HHWKHOBCHHC JIMHEHYaTOro CIICKTpa aTOMAQ|

BOAOpOAa, CCTCCTBCHHAA U UCKYCCTBCHHAA PAANOAKTHUBHOCTD.




CUTYALMi ¥ CMSTYaTh KOH(JIUKTHI;
- pa3BEpHYTO M JIOTUYHO H3JaraTh CBOIO TOUKY]
BPEHMSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

OK 07. CogelicTBOBaTh
COXPAHEHUIO OKPYKaroLIen
Cpenbl, pecypcocOepeKeHHUIO,
[PUMEHSTH 3HaHUSI 00
M3MEHEHUH KJIMMaTa,
[IPUHIIUIIBI OEPEKITUBOTO
MPON3BOJICTBA, Y (HEKTHBHO
NIECTBOBATH B UPE3BBIYANHBIX
CUTYaLUsIX

B 001acTu 3KOIOrMYECKOr0 BOCITUTAHUS:

- c(hopMUPOBAHHOCTH HKOJIOTUYECKOHN KYIBTYpHI,
[TOHUMAHHUE BIUSHUSA COLMAIBHO-D)KOHOMUYECKHUX|
MPUPOJHON W
OCO3HaHUe

[POLIECCOB
COIIMaIbHOMI

Ha COCTOSHHEC

Cpenpl, r7100aTHHOTO
XxapaKkTepa 3KOJOTHYECKUX pooieM;

- IUIAHUPOBAHHME M OCYILECTBICHUE JACHCTBUN B
OKpYXXAIOIllEd Cpelle Ha OCHOBE 3HAHWA IeJel
[YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA,;

- AKTMBHOE HENPUITHE ACHCTBUH, MPUHOCAIIUX
Bpell OKPYXaIoIlei cpeae;
YMEHHE IPOTHO3HPOBATH

DKOJIOTMYECKHUE IIOCIICACTBUA MPECANIPHHUMACMBIX]

HeOJ1aro IIPUATHBIC

e CTBUIA, IPEIOTBPAILATH UX;
pacuupenue
HKOJIOTUYECKOM

OIIbITa JCATCIIBHOCTH

HaIIpaBJICHHOCTHU Ha OCHOBC]

BHAHUH 10 (PU3KKE

- chopMHUpOBaTH YMEHHS TMPUMEHSATH MOJTYYCHHBIC 3HAHUS IS
00BSCHEHUSI YCIOBUM NpOTeKaHUs (U3NYECKUX SBICHUN B
pupoie
MMOBCEIHEBHOM JKM3HM i1 oOecredeHuss Oe30MacCHOCTH IpH|

U I TPUHATHS PAKTHUYECKUX pEUNICHUH B

oOpaleHnn OBITOBBIMU NpUOOpaMU U TEXHUYECKUMU
yCTpOICTBaMH, COXPAHEHHUS 3/I0POBbS U COOJNIIOJIEHUS HOPM
cpene;

MOHMMAaHHE HEOOXOJIMMOCTH MPUMEHEHUS JTOCTIKEHUHN (U3HKHY|

C

PKOJIOTUYECKOTO TMTOBEICHUS B OKPYKAIOIICH

1 TEXHOJIOTHI AJI palflMOHAJIBHOT'O IIPUPOJOIIOJIB30BaAHUA.




1.3. KoauyecTBO 4YacoB, OTBOJUMOE HA OCBOEHHE TMPOrpaMMbl Y4eOHOI
AUCHMILINHBI

O06beM 00pazoBaTeNbHOM HAarpy3ku oOy4Jaromerocst 144 wdaca,
B TOM YHCJIE:

B (hopMe MPaKTHIECKO MOArOTOBKH 46 4acos;

yueOHbIX 3aHsATUN 132 yaca,

[Ipomexyrounas arrectauus 12 yacos.



2. CTPYKTYPA Y COJAEP KAHHUE OBIIEOBPA30OBATEJIBHOM JUCHUILIAHBI

2.1. O0beM QUCHUILIMHBI M BBl y4eOHOH padoThl

Bun yueOHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 144
B T.4.

OcHoOBHOe coep:KaHue 70
BT. U..

TEOpEeTUYECKoe 00yIeHNe 70
IIpodeccuonaTbHO-OpHEHTHPOBAHHOE co/lep:KaHue (CoAepKaHue 62
NMPUKJIAJTHOTO MOYJIfA)

BT. U..

TEOPEeTHYECKOE 00yIeHNE 16
MIPaKTUYECKHUE 3aHSATHS 46
NHauBUaya bHBIH MPOEKT 32
IIpome:kyTouHasi aTTecTanus (IK3aMeH) 12




2.2. TemaTnyeckuii IUIaH M co/iep:KaHMe Y4eOHOH TUCHUIINHBI

MCXKIY IIYTIAMHU, HpOfII[CHHBIMH TCJIOM 3a IMOCJICAOBATCIBbHBIC PABHBIC IMMPOMEKYTKU BPEMCHU IIPU
[PAaBHOYCKOPCHHOM JBUKCHHUU C HadaJbHOMU CKOPOCTEL1O, paBHOﬁ HYJIO. I/I3y‘ICHI/IC JABWIKCHHUA ITaPUKA
B BSI3KOI JKMIKOCTH. I/I3y‘ICHI/IC JABMXKCHUS TCIIA, 6pOI_HeHHOFO TrOPU30HTAJIBbHO.

JlaGopatopHast pabora Ne2. TexHHUECKHE YCTPOWCTBA M NMPAKTHMYECKOE NMPUMEHEHHE: CIHJIOMETP,

HaumenoBanue Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NpodecCHOHATBHO OPHMEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3iesoB U TeM JJa0opaTOpHbIE U MPAKTHYeCKHEe 3aHATHUS, IPUKJIAJTHON MOAY/Ib (IPH HAJIMYHH) 4acoB
KOMIIeTeHIIH U
1 2 3 4
Pa3nen 1. du3uka U MeTOAbI HAYYHOI O NO3HAHUS 2
Tema 1.1 Coaep:kaHue y4eOHOro MaTepuasia 2 OK 03
Beeznenne @du3nka - Hayka o npupoje. Hayunele MeTobI IO3HAHUS OKpYXatomero mupa. Posb skcnepruMeHTa) OK 05
1 TEOpUHU B IpoIliecce MO3HAHUS MPUPObl. DKCIIEpUMEHT B ¢u3uke. MoaenupoBanue (Gu3NUecKux
gaBJIeHU W mporeccoB. Haydynbie runote3pl. @Pu3nyecKWe 3aKOHbI W TEOPUHU. [ 'paHUIIbI
MPUMEHUMOCTH (u3nueckux 3akoHOB. I[lpuHimn coorBerctBus. Pones u Mecto ¢u3uku B
(hopMUPOBAHNHN COBPEMEHHOW HayYHOW KapTUHBI MUPA, B MPAKTHYECKOW NEATCILHOCTH JIFOACH
Pazngen 2. MexaHuka 22
Tema 2.1 Conep:xaHue y4eOHOIro MaTepuaJa 8
OK 01
Kunemaruka Mexannyeckoe JBikeHHe. OTHOCHUTENBHOCTh MeXaHW4ecKoro BmkeHus. Cucrema orcyera.
Tpaekropus. Ilepemerienure, cKOpoCcTh (CpeHsisi CKOPOCTh, MTHOBEHHAsE CKOPOCTh) M YCKOpPEHHE OK 02
MaTepUaIbHON TOUYKHM, MX IMPOEKIMH HAa OCU CUCTEMbI KoopauHat. CllokKEHue INepeMeuieHud u
CIIOXeHHe cKopocTel. PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSMOJIMHEHHOe IBIKeHue. ['paduxu OK 04
3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOpPEHUs, IyTH U TMEPEMEIICHUS MaTepUAIbHONH TOUYKH OT
BpemeHu. CBoOoaHOEe majeHue. YCKOpeHue cBOOOAHOro mnaaeHus. KpuBoiuHeilHOE ABMKEHUE. OK 05
JIBUKEHNE MAaTEPUAIBHOM TOYKU IO OKPYKHOCTH € IOCTOSIHHOM IO MOZYJIIO CKOPOCTBIO. YTJOBas
CKOpOCTb, JIUHeHHasi ckopocTs. [lepuoa u yactota obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE OK 07
JlabopaTopHble 3aHATHS
JlaGoparopHast pabora Nel. M3mepeHue MrHoBeHHOH ckopocTu. MccinenoBaHue COOTHOLIEHHs| 4




JABMKCHUC CHApAOA0B, LHCITHBIC W peMéHHI)IC nepeaadu. Texandeckue YCTpOﬁCTBa N IPAKTHYCCKOC
MNPUMCHCHUC. IMOAIIMIIHUKH, ABHUKCHUC HCKYCCTBCHHBLIX CIITYTHHKOB. Texanueckue YCTpOﬁCTBa )41
MPAKTUYCCKOC MPUMCHCHUC: IOJIINITHUKH, IBUKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

Tema 2.2

J/InHamuka

ConepxxaHue yueOHOro MaTepHuaJa

[IpuHumn otHOcutenbHOCTH ['anmunes. IlepBeiii 3akoH HerotoHa. MHEpumanbHbIe CUCTEMBI OTCYETA.
Macca Ttema. Cuna. Ilpunnun cynepmno3uiiuu cui. Bropo#t 3akoH HeloToHa ayis MarepuaibHOU
Toukl B MHepuuanbHOil cucreMe orcuera (MCO). Tperuit 3akoH HbroToHa a1 MaTepuaIbHBIX
TOueK. 3akoH BceMupHoro TsaroteHus. Cuna Tspkectu. IlepBas kocmuueckas ckopocTh. Cuiia
ynpyroctd. 3akoH ['yka. Bec tena. Tpenue. Bunesl Tpenus (moxosi, ckoibkeHus, kauenus). Cuna
Tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuila TpeHus nokos. Kosdduument tpenus.
Cuna conpoTUBIIEHUS IPU IBHKEHUH Tella B )KUAKOCTU WiH rase. [locTynarenbHoe U BpalaTeabHOe
NIBYDKEHUE a0COJIOTHO TBEPAOro Tesa. MOMEHT CHIIbI OTHOCUTENBHO OCH BpaleHus. [lnedo cuibl.
YcnoBust paBHoBecus TBepaoro tena B UCO

JlabopaTopHble 3aHATHSA

JlaGopaTopnas padota Ne3. MccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIONTUX B MPY)KUHE
1 pe3MHOBOM 00pasIe, OT UX Aedopmariiu.

JlaGopaTopnast paborta Ne4. MccnemoBaHue ycaoBUN paBHOBECHS TBEPIOTO Tejla, UMEIOIIETO OCh
BpalllCHUS

JlaGopaTopnas pabora Ne 5.M3yuenue npuxeHuss Opycka 1Mo HaKJIOHHOW TJIOCKOCTH IO JCHCTBUEM
HECKOJIbKUX CUJI. TeXHUUYecKre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: MOAIIUITHUKY, JBUKEHNE
CKYCCTBEHHBIX CITYTHHKOB

Tema 2.3

3aKOHBI COXpaHCHUA B
MCXaHUKC

Conepxxanue yueOHOro MaTepuaJia

MexaHuueckas pa60Ta U MOIIHOCTSB. Kunernueckas OHCPI'us. ITotennmanbpHas OHCPI'Us. 3aKoH
COXPAaHCHUA MEXaHUYECKOH SHEPTHUHU. PaGoTa CHIIBI TSDKECTH WU CHIIBI YIIpYrocCTH. HpI/IMeHeHI/Ie
3aKOHOB COXpaHeHI/IH.I/ICHOHBSOBaHI/Ie 3aKOHOB MCXaHHUKHU JIsA O0OBsICHEHUS JABHKCHU A HEeOECHBIX TeJl
U JIS1 pa3BUTHA KOCMHUYCCKUX HCCHCHOB&HHﬁ, T'paHullbl TPUMCHUMOCTHU KJIaCCUUECKON MEXaHHMKH.
I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKHU (Tena), CUCTCMblI MAaTCpUAJIBHBIX TOYCK. I/IMHyJ'IBC CHJIBI U
M3MCHCHUC UMITYJIbCA TCJIA. 3aKoH COXpPAaHCHUSA HMITYJIbCA. PeakTuBHOE IBHXKEHUE. PabGora cuibl
MOIIIHOCTh  CHJIBL. Kuneruueckas SHEPTUA MaTepHaHBHOﬁ TOYKH. TeopeMa 00 H3MEHEHUU
KUHETUYECKOM OHEPTUHU. IloTenmuanpHas OHEpPTIUs. IloTenumanbHas OHEPTHUA YIIpyro




nepopmupoBanHol TpyKuHBL [loTeHImanbHast SHEprus Tena BONM3M TOBEPXHOCTH 3EMIIH.
[loTeHIManpHBIe U HETIOTCHIIMAIBHBIE CHIIBL. CBsi3b paOOTHl HEMOTEHIMATBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOM DHEPTUU CUCTEMBI TEJl. YIIPYTHe U HEYIIPYTrue CTOJIKHOBEHHUS

JlabopaTopHble 3aHATUA

JlaGopaTopnast pabora Ne6. HccnenoBanue cBsisu pabOTHI CHUJIBI C W3MEHEHHWEM MEXaHHYECKOU
DHEPIrUM TeJla Ha MPUMEPE PACTKEHMsI PE3MHOBOTO KryTa. M3ydeHue CBA3M CKOpPOCTEW Tell IpHy|
Heynpyrom yzaape. MccnenoBanue cBs3u pabOThI CHIIbI C H3MEHEHHEM MEXaHU4YEeCKOW SHEPTUu Tena.
JlaGopaTopnast pabora No7. TexHWYEeCKHME YCTPOMCTBA M TPAKTUUECKOE NMPUMEHEHHE: BOJIOMET,
KOIICD, HPY)KHHHBIﬁ MUCTOJIET, ABHKCHHUEC HCKYCCTBCHHBIX CIIYTHHKOB U paKeT.I/ICHOJ'II)3OBaHI/Ie
3AaKOHOB MCXaHUKU JIs1 00BACHEHUS JIBUXKXCHUS HeOECHBIX TEI U IJid pa3sBUTHA KOCMHYECCKUX
VCCIIeIOBAaHUM, IPaHULIBI MPUMEHUMOCTH KJIaCCUYECKOW MeXaHUKU. MIMuTanus HeBeCOMOCTH

Pa3nen 3. MogekyasipHasi pu3uKa 1 TEPMOJIMHAMUKA

24

Tema 3.1

(OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOM TEOPUH

Conep:xaHue y4eOHOI0 MaTepuaa

OCHOBHBIEC TIOJIO)KCHHUSI MOJICKYISIPHO-KHHETUYECKOH TEOpUM W UX OIBITHOE OOOCHOBAaHHE.
bpoyHoBckoe nBwxenue. duddysus. Xapaktep ABUKEHUS U B3aUMOJICHCTBUS YaCTHUI[ BEIIECTBA.
Mojenu CTpOeHHUs Tra30B, KUJIKOCTEH W TBEPHABIX Tel U OOBSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE
bTux Mozene. Macca u pasmepsl mosekyn. KommuectBo BemiectBa. IlocrosHnas ABoraapo.
TeroBoe paBHoBecue. Temmeparypa u ee usmepenue. lllkana temmneparyp Llenscusa. Mogens
naeanbHOro raza. OCHOBHOE YPAaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH HICAIBHOrO Tasa.
AOGCOIOTHAS TEMIEpaTypa Kak Mepa CpeJHeil KWHETUYECKOW SHePTUH TEIJIOBOTO IBUKEHUS YaCTHUIL]
raza. [lIkana remneparyp KenbBuHna. ['a30Bbie 3akoHbl. YpaBHeHne MenaeneeBa-Knaneiipona. 3akoH|
JlanbToHa. M3ompoliieccsl B HICATBHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BelecTBa. [ 'paduueckoe
Mpe/ICTaBJIeHIE U30TMPOIIECCOB: M30TepMa, U30X0pa, n3o0apa

JlabopaTopHbIe 3aHATHS

JlaGopatopHass pabota Ne8. OmpeneneHue Mmacchl BO3JyXa B KIACCHOM KOMHATe Ha OCHOBE]
M3MepeHnit 00beMa KOMHATHI, JaBJIEHUS U TEMIIEpaTyphl BO3lyXa B HEM.
JlaGopatopHass pabota Ne9. HccienoBaHue 3aBUCHMOCTH MEXJYy IapaMeTpaMu COCTOSIHHUS

[pa3peXEeHHOTO ra3a

OK 01

OK 02

OK 03

OK 04

OK 05

OK 07




Tema 3.2

(OCHOBBI
TePMOIMHAMUKA

ConepxxaHue yueOHOro MaTepuaJa

Buytpennss sHeprusa. PaGota u Teruonepenava. KonmdecTBo TEmIoThl. YpaBHEHHE TEIJIOBOTO
OanaHca. [lepBoeHauano TepmMouHaMuKu. AnuabaTHbIN rpolecc. Bropoe Hayalio TepMOAWHAMUKH.
TeroBbie aurarenu. KIIJ| TtemnmoBoro nasurarens. OxpaHa npupoisl. TepMoanHamuyeckasy
cucTeMa. BHYTpeHHssI »Heprusi TEepPMOJMHAMHYECKONW CHUCTEMBl M CIHOCOObI €€ HW3MEHEHUSs.
KonuuecTtBo TemnoTsl U pabora. BHYTpeHHsISI 3HEprusi 0JHOATOMHOTO HJEAJbHOro rasza. Buabl
TEIUIONEepeaun: TEIIONPOBOJHOCTh, KOHBEKIINS, U3IydeHHE. YAeNIbHas TeIIOEMKOCTb BEIIECTBA.
KonuuectBo Temnotel npu Temionepenaye. [lonstue o6 ammabatHom mporecce. [lepBoiii 3akoH
TepMoauHaMHKHU. [IpiMeHeHne mepBoro 3akoHa TEPMOJAMHAMUKU K u3orpoueccaMm. ['paduueckas
uHTeprpeTanus paboTsl Taza. Bropoit 3akoH TepMmoauHamuku. HeoOpatumocTs mpoleccoB B
npupoie. TernaoBbie MamuHb. [[puHIMIEL 1elicTBHS TEIIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUu B
TEIJIOBBIX MamuHaX. Koadduuuent nosie3Horo AecTBus TeruioBoi mammHbl. [ukn Kapao u ero
KOA((QUIMEHT MOJE3HOro JeHCTBHUA. DKOJOrMUYecKHe MpoOIeMbl TEMJIOHEPreTUKU. TeXHUUecKue
YCTPOMCTBA M MpPAKTHYECKOE MPHUMEHEHHME: JABHUraTellb BHYTPEHHErO CropaHus, OBITOBOM
XOJIOIUIbHUK, KOHIULUOHED

JlabopaTopHble 3aHATHS

JlaGopaTopnas padota Nel(. M3mepeHue yaelnbHOM TEII0EMKOCTH

Tema 3.3

ArperaTHble
COCTOSTHUSBEILIECTBA
1 (pa3oBbIe

Mepexo/Ibl

Conepxxanue yueOHOro MaTepuaJia

Hapoo6pa303aHHe Hn KOHICHCaL . I/IcnapeHHe U KumeHue. AOCOIIOTHAs M OTHOCHUTEIbHAs
BJIAJKHOCTb BO3yXa. HaCBIH_IeHHHﬁ mnap. YaenbHas TerioTa Hap006p830BaHI/IH. 3aBHCUMOCTD
TCMIICPATYPbl KUIICHUA OT JaBJICHUS. TBeszoe TCIIO. KpI/ICTaJ'IJ'II/I‘IeCKI/Ie )51 aMOp(I)HLIe TCIIa.
AHI/IBOTpOHI/ISI CBOMCTB KpHUCTAJJIOB. >KI/I)1KI/IC KpuCTaJlJIbl. COBpeMeHHHe MaTepurajbl. [InaBnenue u
KpUCTAJJIN3alusl. Y aenpHasa TEMNIOTa MIaBJICHHUS. CY6J'II/IMaI_II/I$I. ypaBHCHI/Ie TEILIOBOro OajlaHca

JlabopaTopHbIe 3aHATHS

JlaGopatopHas pabota Nell. Onpenenenue BIaKHOCTH BO3ayxa. TexXHHUECKHE YCTPOUCTBA U
[IPaKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH MOJTyUEHUS

COBPCMCHHBIX MAaTCPUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOTUN




Pazjien 4. DiiekTpoAMHAMUKA

30

Tema 4.1

DIIEKTPOCTAaTUKA

Conepxxanue yueOHOro MaTepuaJa

OnexTpu3anus Tesl. DJEeKTpudeckuil 3apsia. JIBa Buzma snekTpuyeckux 3apsiioB. [IpoBoaHukw,
TUBJIEKTPUKU U TOJYIMPOBOJHUKU. 3aKOH COXpaHEHMs 3JIEKTpUYEcKoro 3apsaa. B3aumopeiicTBue
3apsnoB. 3akoH Kynona. ToueuHslil anekTpudeckuil 3apsia. Dnekrpuueckoe noje. HanpsxeHHOCTh
DIIEKTPUYECKOTO TOJIA. [IpMHIMN Cynepno3uuuM IEKTPUYECKUX Iosie. JIMHMM HanpsKeHHOCTH
DiekTpudeckoro mojs. PaGora cmnm  anmektpoctatmdeckoro  mois.  [lorenmuman.  PasHocCTH
MOTeHIMANIOB. [IpOBONHUKM M [UANEKTPUKU B DIIEKTPOCTaTHYECKOM TMoje. Jluanekrpuyeckas
MPOHUIIAEMOCTb. DJIEKTPOeMKOCTh. KoHaeHcaTop. OJIEKTPOEMKOCTh IUIOCKOTO KOHJZIEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIEHCATOpa

10

JlabopaTopHble 3aHATHSA

JlaGopaTopnast pabota Nel2. M3mepeHue 3J1eKTpoeMKOCTH KOHIEHCATOpa

Texnuueckne ycTpoiicTBa M NPAaKTUYECKOE MPUMEHEHHE:  D3JEKTPOCKOI,  AJIEKTPOMETP,
DIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE OJIIEKTPONPUOOPOB, KOHIEHCATOpP, KOMUPOBAIbHBIN
arrnapar, CTPyHHBIN IPUHTEP

Tema 4.2

TTocTOAHHBII

SHGKTpI/I‘IeCKI/Iﬁ TOK.

Toku B pa3IuyHBIX
cpenax

Conep:xaHue y4eOHOT0 MaTepuaJia:

DJIEKTPUYECKHUI TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOTO ToKa. McTounmku Toka. Cuiia Toka.
[locTosiHublil TOK. Hanpsbkenue. 3akoH Oma s yyacTka LENH. DJIEKTPUUYECKOE CONPOTUBIICHUE.
Y IeIbHOE COINPOTHUBJIEHHE BenlecTBa. llocmemoBarenbHoe, MapaieibHOE, CMEIIAHHOE COEIMHEHHE
MPOBOJHUKOB. PaboTa snexTpuueckoro Toka. 3akoH Jxoynsa-Jlenna. MoOIIHOCTh AIIEKTPUUECKOTO
TOKA. JJEKTPOJBMXKYILAsl CUJla U BHYTPEHHEE CONPOTUBIECHUWE MCTOYHHUKA TOKa. 3akoH Oma i
MOJIHOM (3aMKHYTOM) anekTpuueckoi memnu. KopoTkoe 3amblkaHue. DIEKTPOHHAS MPOBOAMMOCTH
TBEPABIX METaJlJIoB. 3aBHCHMOCTh COIIPOTUBJICHHUS METaJlJIOB oT TeMIIEpaTyphl.
CBepXIpOBOJAUMOCTb. JJIEKTPUYECKMH TOK B Bakyyme. CBOHCTBa JJIEKTPOHHBIX IMYYKOB.
[TonynpoBoanuku. CoOCTBEHHasI M MpUMECHas MPOBOJAUMOCTh MOJYHIPOBOAHHKOB. CBoOcTBa p-N-
nepexona. I[lomynmpoBOgHUKOBBIE TPHOOPHL. ODJIEKTPUUECKUH TOK B pacTBOpaXx M pacluiaBax
PIEKTPOJIUTOB. DNEKTPOJUTUYECKAs AUCCOLMAIMSA. DJIEKTPOIU3. IDJIEKTPUUYECKUH TOK B Tra3ax.
CaMOCTOSATENbHBIN 1 HECAMOCTOATENbHBIN pa3psia. Monnus. [lna3zma

10

JlabopaTopHbIe 3aHATHS

OK 01

OK 02

OK 03

OK 04

OK 05

OK 07




JlaboparopHass pabotra Nel3. HM3ydeHHe CMEIMIAHHOTO COCIUHEHHS PE3UCTOPOB. M3MepeHwme
DJICKTPOJIBIIKYIICH CHJIBI MCTOYHMKA TOKAa W €ro BHYTPSHHETO COMpoTHBIICHUs. HabmroneHue
DIIEKTPOJIH3a

Tema 4.3

MarauTHO€E moJie.
DNIeKTpOMarHuTHas
WHTYKITHS.

Conepxxanue yueOHOro MaTepuaJa

[TocTosiHHBIE MarHuThl. B3anMoAECTBHE TMOCTOSHHBIX MAarHuToB. MarHuTHOE moJje. Bektop
MAarHUTHOM MHAYKUWHU. [IpuHIUI Cynepno3uuuy MarHUTHBIX MOJIEH. JINHUM MarHUTHOW MHTyKIUU.
KapTuHa 1MHUI MarHUTHOW WHIYKUIHH TOJI MOCTOSIHHBIX MarHUTOB. MAarHUTHOE TOJIE MPOBOIHUKA
c ToxkoMm. KapTuHa nMHUN WHIYKIHNM MarHUTHOTO TIOJS JUIMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOTO KOJBIEBOIO TMPOBOJHUKA, KaTylIKH ¢ TOkoM. OmbIT Opcrena. BzammoneiicTBue
MPOBOJTHUKOB ¢ TokoM. Cmita Amriepa, ee Moaynb U HampaBieHue. Cuna JlopeHna, ee MOIylb U
HarpaBiieHue. J[BKeHue 3apsHKEHHOM YacTHIBI B OJHOPOJAHOM MarHMUTHOM moje. PaGorta cuubl
Jlopenna. SIBneHue 5SIE€KTPOMArHUTHOM HWHAYKIMHU. [lOTOK BEKTOpa MArHUTHOM WHIYKIWH.
DJIEKTPOABMKYINAS CUja WHAYKIMHA. 3aKOH S3JEKTpOMarHuTHOM uHAykuuu Dapanes. Buxpesoe
DIEKTPUYECKOE TMOJE. OJIEKTPOABWKYIIAs CUJa MHAYKIMM B IPOBOJHUKE, JBHKYIIEMCS
[MOCTYNaTeIbHO B OJHOPOJHOM MarHuTHoM mosie. IIpaBuno Jlenuna. MHaykTuBHOCTH. fIBieHue
CaMOMHIYKIIMHU. DJIEKTPOJABHXKYIAs CHJIA CAMOMHIYKIMU. DHEPrusi MarHUTHOTO TOJI KATYIIKU C

TOKOM. BHGKTpOMaFHI/ITHOC I10JIC

10

Paszgen 5. Kore0anus 1 BOJIHBI

28

Tema 5.1
MexaHuuecKue u
PIIEKTPOMAarHUTHbIE
KoJIeOaHus

Conep:xaHue y4eOHOIr0 MaTepuaa

KonebarenbHas cucrtema. CBoOoaHBIE MexaHuWdeckue KojeOaHus. ['apMoHHMuUeckue KoJyieOaHusl.
[lepuon, dvactora, amrmumtyga M (asa koneOanuil. I[IpyxuHHBIH MasTHUK. MaTtemaTudeckui
MasiTHUK. YpaBHEHHE rapMOHHMUYECKUX KosebaHuil. IlpeBpaieHue sHepruum npu rapMOHUYECKHUX|
konebanuax. KosebarenbHblii koHTYp. CBOOOJHbBIE ANIEKTPOMArHUTHBIE KOJIeOaHUS B HIEATBHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTUS MEX]Iy MEXaHUYECKUMH M 3JIEKTPOMAarHUTHBIMU KOJI€OaHUSIMH.
@opmyna TomcoHa. 3aKOH COXpaHEHUs DSHEPrUM B UACATHHOM KOJeOaTeIbHOM KOHTYpE.
[IpencraBneHue o 3aryxaromux KojeOaHusX. BoiHyX1eHHbIe MexaHuyeckue Konebanus. PezoHaHc.
BbIHYXJIEHHbIE 3JIeKTpOMarHuTHeIe KosieOanus. [lepemennblil Tok. CHHYCOUAAIbHBIN MepeMEHHBIN
TOK. MOIIHOCTh INEPEMEHHOIO TOKAa. AMIUIMTYIHOE M JACWUCTBYIOIIEE 3HAUYEHUE CHIJIBI TOKAa U
HanpspkeHus. Tpancopmarop. [IponsBoacTBo, nepeaaya U nNOTpedICHUE AIEKTPUUECKON YHEPTHUU.

12

OK 01

OK 02

OK 04

OK 05

OK 07




JKOJIOTUYECKHE PHUCKU IPU MPOU3BOJICTBE 3NEKTpUuecKoil sHepruu. KynbTypa HCHOJIB30BaHUS
DIIEKTPOHEPIUH B IOBCEAHEBHOM KU3HU

JlabopaTopHble 3aHATUA

JlaGoparopHas pabora Nel4. MccrnenoBaHue 3aBUCMMOCTH NEpHOJia MallbIX KoJieOaHMM Tpy3a Ha
HUTHU OT IJIMHBI HUTHW U MACChI I'py3a.

JlaGopaTopnast padota Nel5. HccnemoBanume mepeMeHHOTO TOKAa B IEMU M3 TOCIEIOBATEIHHO
COEIMHEHHBIX KOHACHCATOPA, KaTYIIKH U PE3UCTOpa

Tema 5.2
MexaHUJeCcKHe 1
PIEKTPOMAarHUTHBIE
BOJIHEI

Conep:kanue y4eGHOro MaTepuaJia:

MexaHn4ecKkrue BOJIHBI, yCJIOBUs pacnpoctpaHenus. [lepuon. CkopoCcTh pacpOCTpaHEHHS W JIJIMHA
BoJIHBI. [lomepeunsie u mpoobHbIe BOJMHBL MHTEpdhepennus u qudpakiuus MEXaHUYECKUX BOJIH.
3ByK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3Byka. DIEeKTpOMarHUTHBIC BOJHBI.
YcnoBusi M3IIy4eHUs SJIEKTPOMAarHUTHBIX BOJIH. B3aummHas opueHtanus BektopoB E, B, v B
DIIEKTPOMAarHUTHOW BoJiHE. (CBOWCTBA 3JEKTPOMArHUTHBIX BOJH: OTpPa)XKEHUE, NPEIOMIICHHE,
nossipusanus, audpaxknus, wuHreppepeHius. CKOpOCTb ANEKTpOMArHuTHBIX BojiH. [lkana
DIIEKTPOMArHUTHBIX BOJIH. [IpuMeHeHue 31eKTPOMarHUTHBIX BOJIH B TeXHUKE W ObITy. [IpuHIMIBL
paauoCBsA3U U TeneBUIeHUs. Pannonokanus. DIeKTpOMarHuTHOE 3arpsi3HEHUE OKPYKaroUIel Cpeibl

Tema 5.3

OnTuka

['eomerpuueckas ontuka. [IpsamonvHeiiHOE pacnpocTpaHEHHE CBeTa B OJHOPOAHOU cpexae. Jlyd
cBera. Toueunblii UCTOYHMK cBeTa. OTpakeHHe cBeTa. 3aKOHbl OTpakeHus cBera. [locTpoenue
n300pakeHUH B MIIOCKOM 3epkaie. [IpemomieHne cBeTa. 3aKOHBI IPEJIOMIICHHS CBeTa. AOCOJIFOTHBIN
rmokazarenb mnpenomsienus. llomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi Yroa MOJIHOTO
BHyTpeHHero oTpaxeHus. Jucnepcus ceeta. Cnoxnblil coctaB 6esoro cera. L{ser. Cobupatoiue u
pacceuBaromue JUH3bl. ToHkas nuH3a. OKyCHOE paccTOsHUE U ONTUYECKas CHiIa TOHKOW JIMH3BL
[TocTpoeHne u3zo0pakeHUd B cOOMpArOmMX W paccewBarommx TuH3ax. dopmyna TOHKOW JHMH3BL
YBenuuenue, naBaemoe JMH30M. [Ipenensl MpUMEHMMOCTHM T€OMETPUUYECKOW onTUKU. BomHoBas
ontuka. utepdepenius ceera. KorepeHTHbIE UCTOUYHUKH. Y CIOBUS HAONIONEHUS MaKCUMyMOB U
MUHUMYMOB B HHTEpPEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.
Jludppakuus ceera. [udpaknroHHas peimieTka. YCloBUE HAOMIOJACHHsS TIaBHBIX MaKCUMYMOB IPHU
MaJeHU MOHOXPOMATHYECKOTO CBeTa Ha MU pakimoHHyto pemeTky. [lonspusanus cBera

10

JlabopaTopHbIe 3aHATHS




JlaboparopHas pabora Nel6. OmpeneneHue mokazaTelss TPEIOMIICHHS CTekna. MccnemoBaHue
CBOMCTB M300paXCHHUI B JINH3AX.
Jlaboparopuas padorta Nel7. HabmoneHue qucniepcuu cBeTa

Pa3nen 6. OcHOBBI clleHAIBHOI TEOPUH OTHOCHTEIHLHOCTH 6
OK 01
Tema 6.1 ConepxxaHue yueOHOT0 MaTepuaJia: 6
OK 02
OCHOBBI crielaNbHOM [[paHuIBl  MPUMEHUMOCTH — KJIACCHYECKOW  MeXaHWKH. [locTynarel — CHEIMalbHOW  TEOpHH
Teopun OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh MOJIYJISl CKOPOCTH CBETA B BaKyyMe, IPUHIUI OTHOCUTEIHHOCTH OK 04
OTHOCHTEILHOCTH OnHmTenHa. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHM M COKDAIICHHE JJIMHBI. OK 05
OHEprusi W UMITYJbC PEISITUBACTCKOM dYacTulbl. CBsS3b MacChl C DJHEPruedl U HUMIYJIbCOM
€JISITUBUCTCKON YaCTULIBI. DHEPTUsl MOKOS
Pa3nen 7. KBanToBasi pusuka 16
Tema 7.1 Conep:xaHue yueOHOT0 MaTepuaJia: 4
JeMEHTBI KBaHTOBOM (DoToHbl. DopMmyna Ilnanka cBsi3u SHepruu (POTOHA ¢ €ro YacTOTOW. DHEprus W UMITYIbC (OTOHA.
OTITHKH OtkpeiTie U uccnegoBanue Goroddpdexra. Onbitel A.I. CromeroBa. 3akoHbl (oTodddekTa.
YpaBuenue OiHmTelHa s pororddekra. "KpacHas rpanuma" ¢otosddekra. [laBnenue cpera. OK 01
Omneiter I1.H. JlebeneBa. Xumuueckoe nelcTBUE cBeTa. TEXHUYECKUE YCTPOMCTBA U MPAKTHYECKOE]
npuMeHeHue: GpoTosnemMenT, (oToaaTIuK, COTHEUHas OaTapesi, CBETOIUOT OK 02
Tema 7.2 Conepxxanue yueOHOro MaTepHaJia: 6
OK 04
CtpoeHue aToma Monens atoMa Tomcona. OnbiTel Pezepdopaa no paccesnuro -uactuil. [lnanerapuas Mmoaens atoma.
[loctynatel bopa. M3nyuenue u mornomieHue (OTOHOB MPH MEpPEXoAe aToMa C OJHOTO YpPOBHS OK 05
DHEpruu Ha Japyro. Buasl crnekTpoB. CHEKTp YpOBHEW 3HEpPrMM aToMa BoJopona. BoiHoBbIE
cBoiictBa wactuu. Bomsbl ne bpoiina. KopmyckynspHo-BoiaHOBOW ayann3Mm. CIOHTaHHOE W OK 07
BBIHY)KJICHHOE n3nydyeHue. J{udpaxius 3J1eKTpOHOB B KpUCTAJUIaX. Y CTPONHCTBO U MPUHIUIT pabOThI
nazepa. TexHuueckne yCTpPOMCTBA M IPAKTMYECKOE IPUMEHEHHUE: CIEKTPAJIbHBI aHalu3
(criekTpocKko), Jiazep, KBAHTOBBIM KOMIBIOTEP
JlabopaTopHbIe 3aHATHS 1
JlaboparopHas pabota 18. Habmonenue nuHeivyaToro cnexkrpa
Tema 7.3 Coaepikanue yueOHOro MaTepuajia 6




ATOMHOE PO

DKCIEPUMEHTHI, TOKA3BIBAIOIINE CIIOKHOCTh CTPOCHHS sipa. OTKPBITHE PaTMOaKTUBHOCTU. OMBITHI
Pesepdopna 1o ompenesieHHnio cocTaBa paJMOaKTUBHOTO u3nydeHus. CBolictBa anmb(da-, Oera-,
raMMa-u3iiydeHusi. BiusHUE paguoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE MPOTOHA H
Heritpona. Hyknonnast monens snapa ['eiizenbOepra-lBanenxo. 3apsan siapa. MaccoBoe 4uciio sipa.
MN3oTombl. Anbda-pacnian. DNEKTpOHHBIA W MO3UTPOHHBINA OeTa-pacman. ['amma-uznydenue. 3aKoH|
PaIMOaKTUBHOTO pacraja. JHEpTHs CBSI3M HYKJIOHOB B sipe. AnepHbie cuibl. JlepexT maccel spa.
Anepusie peakiuu. JleneHnue u cuHTe3 saep. AnepHslil peakrop. TepmosaepHblil cunres. [Ipodaemsl
M TIEPCTIEKTUBBI  SIICPHOM DHEPreTHUKU. OKOJIOTMUECKHE AaCTEKThl  SIIEPHON  DHEPreTHKH.
OneMeHTapHble dacTullbl. OTKpBITHE TO3UTpPOHA. MeToapl HAOMIONEHUS W PETHCTPAlUd
DIeMEHTapHBIX dYacTull. DyHIaMEHTAJIbHBIE B3aUMOJIEHCTBUs. EIMHCTBO (M3MYECKOW KapTHHBI

MHUpa

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Tema 8.1 DiaeMeHTEI
ACTPOHOMHUU U
acTpOoPU3UKU

Conep:xaHue y4eOHOI0 MaTepuaa

OTanbl pa3BUTUSA acTpoHOMUHU. [IpUKIagHOE W MUPOBO33PEHUYECKOE 3HAYEHHWE acTpOHOMHM. Bun
3Be3HOTO HeOa. Co3Be3nus, spKue 3Be3bl, IUITAHEThI, UX BUIUMOE JBMKeHHE. COTHEYHas CUCTEMA.
[Lnanetsl 3emHOM rpynnbl. I[Dmanersi-rurantel. Manbsie Tena CosHeuHo cuctembl. CoOJIHILE,
dboTtochepa u armochepa. CosHeuHass akTUBHOCTD. MicTtounuk sHeprun ConHIAa U 3Be3/1. 3BE3/bl, UX
OCHOBHBIC XapakTepUCTHKU. [[narpamma "CrnekTpajabHbIA KJIAaCC - CBETUMOCTH'". 3BE3/bl TJIaBHOMU
MOCJIEIOBATSIBHOCTH. 3aBUCUMOCTH ''Macca - CBETUMOCTh" IS 3B€3]] TJIaBHOM ITOCJIE0BATEILHOCTH.
BuyrpenHnee crpoenue 3Be3A. COBpEMEHHbIE IPEACTABICHHUS O IPOUCXOXKACHUM W 3BOJIOLMU
ConHua u 3Be37. Jtanbl XKU3HU 3Be31. Miieunblil [1yTe - Hama ["anaktuka. CriupanbHas CTPYKTYpa)
["anakTuku, pacnpeneneHue 3Be3, raza U neuid. llosoxenue u aswxkenne CosHia B ['amakTuke.
Tuner ramakTuk. [lnockas u chepudeckas mojacucteMbl [amakTuku PamuoranakTMKu W KBa3aphbl.
UepHble AbIpHI B siApax ranakTuk. Beenennas. Pacimmpenue Beenennoit. 3akon Xa606ma. Paz6eranue
ranaktuk. Teopust bonbinoro B3psiBa. PenukroBoe nznydenue. Macmtabuas ctpykTypa BeeneHHOM.

MeTaranakThka. HepemeHHHe Hp06J'ICMBI ACTPOHOMUHU

OK 01
OK 02
OK 03
OK 05

OK 07

IIpomesxxyTouHas aTTecTanus (3K3aMeH)
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3. YCJIOBUS PEAJIMBAIIAU TIPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM
JUCHHUIIJINHBI

3.1 [{ns peaju3anuu MporpaMMbl JUCHHUILINHBI J0JIKHBI OBITH MPELyCMOTPEHBI
cieayolue cnenuaibHble OMeIeHH:

Kabuner «®usmka» ocHameH B coorBerctBuu ¢ 1. 6.1.2.1 oOpazoBarenbHOM
nporpamMmsl o crienranibHoCcTH 21.02.19 3emneyctpoiicTBo: pabodyee MECTO MTPENO1aBaTells;

paboune MecTta 0O0ydarommxcs (CTOJBl yUeHHUECKUE Ja0OpaTOpHbIE C TEMAaTHYECKUM
000pyZIOBaHUEM ISl BBITIOJIHEHUS JIAOOPATOPHBIX pabOT, CTOJIBI OCHAIIECHB! TUIAHIICTAMH JJIS
WCTOJB30BaHUsT NHU(POBBIX 00pPa30BATEIBHBIX PECYPCOB), MYIBTUMEAUWHBIA KOMILIEKC
(KOMITBIOTEp C JIMIIEH3HMOHHBIM IPOTPAMMHBIM O0OECTIeYeHHEM, IMPOEKTOpP, MHTEPAKTUBHAS
J0CKa, TEJEBHU30p, AaKyCTUYECKHE KOJIOHKH), HU(POBBIE 00pa3oBaTEIbHBIE PECYPCHI LIS
WHTEPAKTUBHOU JIOCKW: BUPTyaJbHBIE JlabopaTtopHble pabOThl, oOy4aromue u
KOHTPOJIUPYIOIIIUE  TECThl, BUPTyallbHbIE (U3WYECKHE  OTBITH, JIEMOHCTPAIIMOHHOE
o0opynoBaHue (00LIero Ha3HAYEHHUs U TeMaTHYecKrue Habophbl); JabopatopHoe 000pyI0BaHUE
(oOmero Ha3HaueHMss ©W  TeMmarudeckue Habopel). Craruueckwe, JHUHAMUYECKHE,
JIEMOHCTpAIIMOHHBIE U Pa3/IaTOYHbIE MOIeH. BcrioMoraTensHoe 000pyIoBaHHeE.

3.2 Undopmannonnoe odecrnevyenne peaasu3anuy NporpaMmmbl
Jlig peanuzanuu mporpaMMmbl OMOIMOTEUHBI (OHI 00pa3oBaTEIbHONW OpraHu3aluu
MMeeT TeYaTHbIe W/HIIM JJIEKTPOHHBIE 00pa3oBaTeIbHbIE W WH(POPMAIMOHHBIE PECYPCHI LIS
WCTIOJIH30BaHUS B 00pa30BaTEeIHLHOM IIPOIIECCE.
3.2.1.0cHOBHbBIE HCTOYHUKH
1. Msxkumes, I'. SI. ®usuka : 10-i kimacc : 6a30BbIA U yriyOaEHHBIN YPOBHU : Y4eOHUK /
I'. . Msakumes, b. b. byxosues, H. H. Corckuii ; mon penakuueit H. A. ITapdhentbeBoii.
— 12-e m3n., crep. — Mocksa : [Ipocsemenue, 2025. — 432 ¢. — ISBN 978-5-09-

120192-5. — Texkcr : anekTpoHHbIN // JlaHb : 3MEeKTpOHHO-OMOIMOTEYHAs] cUCTeMa. —
URL: https://e.lanbook.com/book/497756 — Pexum  gocTyma: Ui aBTOPH3.
MOJIb30BaTEIECH.

2. Mskumes, I'. SI. ®usuka : 11-i knacc : 6a30BbId U yriyOJEHHBIA YPOBHU : yaeOHUK / I
S. MskumieB, b. b. byxosues, Y. b. u ; mox penakuueit H. A. IlapdpentreBoit. — 13-¢
u3a., ctep. — Mocksa : [IpocBemenue, 2025. — 432 ¢. — ISBN 978-5-09-120193-2. —
Tekct : anextponHslid /  Jlanb : 3yekTpoHHO-OMOIMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/497774 — Pexum mocTyma: 1jisi aBTOPH3. MOJIb30BATEICH.

3. ®usuka : 6a3oBelii ypoBeHb : yuebnuk / H. C. Ilypsimesa, H. E. Baxeesckas, . A.
HUcaes, B. M. Yapyrun. — 2-e uzn., crep. — Mocksa : [Ipocsemenue, 2025. — 512 c. —

ISBN 978-5-09-121349-2. — Texkcr : aeKTpoHHbIH // JlaHb : 37eKTpOHHO-OMOIHOTeUHas
cucrtema. — URL: https://e.lanbook.com/book/473021 — Pexwum jgoctymna: Jjisi aBTOPH3.
MOJIb30BaTeIEH.

4. ®uzuka : 6a30BBII YPOBEHb : MPAKTHKYM IO pelIeHUIO 3aay : yyeObHoe nocodue / H. C.
ITypsimieBa, H. E. Baxeesckas, /I. A. Ucae, B. M. Yapyrun. — 2-e u3n., crep. —
Mocksa : IlpocBemenue, 2025. — 236 c¢. — ISBN 978-5-09-121350-8. — Texkcr :
NeKTpoHHBIN //  Jlamb  :  anmekTpoHHO-OMOnmoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/473018 — Pexwum nocrtyna: uist aBTOPHU3. TOJIb30BATEIICH.
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https://e.lanbook.com/book/473018

5. 1. PoraueB, H. M. ®usuka. VYueOHBII Kypc A CpeaHEro mpoQecCHOHATBHOTO

obpazoBanus : yueOHoe mocobue s CIIO / H. M. Poraues, O. A. JleBuenko. — 3-¢
u3n., crep. — Cankr-IlerepOypr: Jlanp, 2024. — 312 c. — ISBN 978-5-507-49831-
4. — Texkcr : snexkrponHslii // Jlaup : snekrpoHHo-OnMOIMOTeuHas cuctema. — URL:

https://e.lanbook.com/book/403874

6. 3. Tapacos, O. M. ®u3uka: 1abopaTopHbie padOTHI C BOIPOCAMU U 33IaHUSMU : ydeOHOE
nocobue / O.M. TapacoB. — 2-e usn., ucnp. u gon. — Mocksa : DOPYM : UHOPA-M,
2024. — 97 c. — (Cpennee npodeccuonansHoe obpazosanue). - ISBN 978-5-00091-
472-4. - Texkcr : anekrponusiit. - URL: https://znanium.ru/catalog/product/2192597 —
Pexxum nocryma: 1o noamnucke.

3.2.2. JlonoJHUTEJIbHbIE HCTOYHUKH
1. Kacesnos, B. A. ®usuka : 11-if knacc : yrinyOnéHHbI ypoBeHb : yueOHUK / B. A.
KacesiHoB. — 13-¢ m3n., ctep. — Mocksa : IIpocsemenune, 2025. — 493 ¢. — ISBN
978-5-09-121752-0. — Tekcr : »nexTpoHHBIH / JlaHb : 3IIEKTPOHHO-OMOIHOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/497777 — Pexxum mocTyma: A aBTOPU3.
M0JIb30BATEIEH.

2. Mskumres, I'. S. ®usnka. Konedbanus u BosHsl : 11-i kmace : yriayOIE€HHBIH YPOBEHD :
yaeonuk / . SI. Msakumes, A. 3. CunskoB. — 12-¢ wu3a., crep. — MockBa :
[Mpoceemnienue, 2025. — 284 ¢. — ISBN 978-5-09-124699-5. — Tekcr : 31eKTpOHHBI //
Jlann : AIEKTPOHHO-OMOINOTEIHAS cucrema. — URL:
https://e.lanbook.com/book/497765 — Pexwum qocTymna: st aBTOPHU3. TOJIb30BaTEIICH.

3. Mskumes, I'. f. ®usnka. Onrtuka. KBantoBas ¢usuka : 11-if kmacc : yrmyOnéHHBIN

ypoBeHb : yueOHuk / I'. SI. Msakumes, A. 3. CunskoB. — 12-e usn., ctep. — Mocksa :
ITpocserenue, 2024. — 478 ¢. — ISBN 978-5-09-113705-7. — TekcT : 37eKTpOHHBIH //
Jlann : AIIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL.:

https://e.lanbook.com/book/437429 — Pexxwum gocTyma: st aBTOPHU3. TIOJIb30BaTEIICH.
4, Mskumes, I'. S. ®usuka. Onexrpomumnamuka : 10—11-e kmaccwl : yrimyOnEHHBINA

ypoBeHb : yueOHuk / I'. SI. Msakumes, A. 3. CunskoB. — 13-e usn., ctep. — Mocksa :
ITpocsemenue, 2025. — 476 ¢. — ISBN 978-5-09-124698-8. — TekcT : 21eKTpOHHbIi //
Jlanb : ANIEKTPOHHO-OMOINOTEYHAS cucrema. — URL.:

https://e.lanbook.com/book/497762 — Pexum mocTyma: it aBTOPH3. MOJIb30BATEICH.
3.2.3. DJIeKTPOHHBIE pecypChl
1. Beepoccuiickue uaTepHeT-onmuMransl. - URL: https://online-olympiad.ru / - Tekcr:
3JIEKTPOHHBIM.
2. Hayuanas snextponnas ouonuoreka (HIb). - URL: http://wwwe.elibrary.ru - Tekcr:
3JIEKTPOHHBIM.
3. OtkpsiThiit komutemk. Pusnka. - URL: https:/fizic.ru / Tekct: 371eKTpOHHBIA.

4. JlabopaTopHbie pabOTHI MO (HPU3KUKE C BONIPOCAMH U 3aIaHUSMK [ DJIEKTPOHHBIN pecypc]:
yueb.mocobue / O.M. TapacoB. — 2-e u3f., ucnp. u gon. — M : DOPYM : UTHOPA-M, 2018.
— 97 ¢. — (Cpennee npodeccuoHanbHOE 00pa30BaHue).
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBHOMN JUCHUILJIAHBI

KoHTpoib M OlEHKA pEe3yabTaTOB OCBOCHHS 00Ie00pa30BaTEIIEHON TUCIIUILIAHBI
PacKpbIBalOTCA Yepe3 AUCLUIIMHAPHBIE PE3YJbTaThl, HANPaBICHHbIE HA (OPMUPOBAHHUE OOIIMX
1 TIpo(heCCUOHATBLHBIX KOMIICTCHIIMHI TI0 pa3zesiaM U TeMaM COJIepKaHus yIeOHOTO MaTepuaa.

Oo0mas/npodeccnonanbHasn Paznen/Tema Metoanb! u popmbl
KOMMEeTEeHIHA KOHTPOJIs
OK 01. Beibupats criocoOb1 P1,Temal.l,1.2,1.3. TectupoBanue
peuieHus 3agaqy P2, Temsr 2.1,2.2,2.3 YcrHbIM onpoc
npodecCuoHaIbHOM P3, Temm 3.1,3.2,33,3.4 Ou3NYeCKUil TUKTAHT
ACATENLHOCTH MPUMEHNTENBHO | by Ty A 1 4.2 4.3 Habmronenue 3a xonom

K pa3JIMYHbIM KOHTEKCTaM BBITIOJTHEHH S JTA0OPATOPHOM

P 5, Temsr 5.1, 5.2

paboThI
P 6, Temsbr 6.1, 6.2 OI1leHKa BBIMTOIHEHUS
P 7, Temst 7.1,7.2 11a6opaTOPHOi PaBOTHI

[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padboT
Or1eHKa BBHITIOTHEHHS
JOMAaIIHUX 3aJaHni
3amuTa HHANBUAYATHEHOTO
MIPOCKTA

BrinonHenue 3amanmii
nuddepeHInpOBaHHOTO
3ayeTra

BrimonHenue 3amanuii Ha
JK3aMeHe

OK 02. Ucmonp30BaTh P1,Temal.l,1.2,1.3 TectupoBanue
COBPEMCHHBIC CPEJICTBA P 3, Temsr 3.1,3.2,3.3,3.4 VYcrHblit onpoc

[IOHCKa, aHaT3a 1 P 4, Temsr 4.1,4.2,4.3 dusnyeckuil TUKTaHT
MHTEpNIpETalui HHGOPMALMK, | p 5 Termr 5.1. 5.2

Habmonenue 3a xonom
1 uH(GOPMaLMOHHbBIE

P 6, Temrr 6.1, 6.2 BBIIOJIHEHUS 1a00PaTOPHOI
TEXHOJOTUHU TSI BHIIIOJIHEHUS ’ ’ patop
3a/1a4 PO eCCUOHAIBHOI paboTsl
NEATENbHOCTH OneHKa BBIIOJIHEHUS

1abopaToOpPHON PabOThI
[IpencrasieHue pe3ybTaToB
MPAKTHYECKUX padboT
KonTpomnbnas pabota

3amuTa UHAUBUAYAIbHOTO
IpoeKTa

BrimonHenue 3amaHui

T depeHInPOBAHHOTO
3aueTa

BrimmonHenue 3aganui Ha
JK3aMEHeE

OK 03. [TnanupoBats u P1,Temal.1,1.2,1.3 TectupoBanue
peann30BbIBaTH COOCTBEHHOE P2, Tems 2.1,2.2, 2.3 YcTHbIi onpoc
HpO(bCCCI/IOHaJ'ILHOC u P 3’ TeMbl 3.1’ 3.2’ 33, 34 Ha6J'IIOIIeHI/IC 3a X010M
JMYHOCTHOE Pa3BHUTHE, BBITOJIHEHHS 1TAOOpAaTOPHOI
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pEANPUHUMATEIBCKYIO
JeSATEILHOCTD B
npoeccuoHansHOU cdepe,
UCIIOJIb30BATh 3HAHUS 110
MIPaBOBOM M (PMHAHCOBOI
IPaMOTHOCTH B Pa3JIUNYHBIX
’KM3HECHHBIX CUTYaIHIX

P4, Temnr 4.1,4.2,4.3
P 5, Temsr 5.1, 5.2
P 6, Temnl 6.1, 6.2

paboThl

OlieHKa BBITIOJIHEHUS
nabopatopHoit paboThI
IIpencraBnenue pe3yabTaToB
IIPAKTUYECKUX padboT
3ammuTa HHAUBUAYATHLHOTO
MPOEKTa

Brinosinenue 3aganui

T depeHInPOBAHHOIO
3auera

BrinosiHeHue 3a1anui Ha
HK3aMeHe

OK 04. DddexTrBHO
B3aMMO/ICHICTBOBATh U
paboTath B KOJUIEKTHBE U
KOMaHjie

P1,Temal.l,1.2,1.3.
P2, Temrr 2.1,2.2,2.3

P 3, Temnr 3.1,3.2,3.3,3.4
P4, Temnr 4.1,4.2,4.3

P 5, Temsr 5.1, 5.2

P 6, Temsr 6.1, 6.2

P7, Temsr 7.1, 7.2

TectupoBanue

VYerHbIM onpoc
@OU3NIECKUN TUKTAHT
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX paboT
HaOironenue 3a Xoa1oM
BBITIOJTHEHH S JTA0OPATOPHOU
paboThI

O11eHKa BBITIOJTHCHUS
nmabopaTopHON PabOThI
3amuTa UHAUBHUIYaJIbHOTO
MIPOEKTa

Brinonaenue 3amannii
nuddepeHInpOBaHHOTO
3ayeTa

BrimonHenue 3amanuii Ha
HK3aMEHe

OK 05. OcymiecTBisTh YCTHYIO
Y MIUCBMEHHYIO
KOMMYHHUKAITUIO HA
rOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit dexnepaiuu ¢
y4eTOM 0COOEHHOCTEMH
COILIMANIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.3.
P2, Temsr 2.1,2.2,2.3

P 3, Temnr 3.1,3.2,3.3,3.4
P4, Temrr 4.1,4.2,4.3

P 5, Temsr 5.1, 5.2

P 6, Temsr 6.1, 6.2

P7, Temsr 7.1,7.2

TectupoBanue

VYcrHblit onpoc
dusnueckuii TUKTAHT
Habmonenue 3a xonom
BBITIOJTHEHHS J1A0OpaTOpHOH
padoThI

OLieHKa BBINIOJIHEHUS
1abopaToOpPHON PabOThI
[IpencraBienue pe3yabTaToB
MPAKTHYECKUX paboT
KonTponbnas pabora
3amuTa UHAUBUAYAIbHOTO
MIPOEKTa

BrimonHenue 3amaHui

T depeHInPOBAHHOTO
3auera

BrimmonHenue 3aganui Ha
HK3aMEHe

OK 07. CopnericTBOBaThb
COXPaHEHHUIO OKPYXKAIOIIeH
Cpelbl, pecypcocOepekeHUIO,
MIPUMEHSTH 3HAHU 00
A3MEHEHUN KIUMAaTa,

P1,Temal.l,1.2,1.3.
P2, Temsr 2.1,2.2,2.3
P 3, Temsr 3.1,3.2,3.3,34
P4, Temnr 4.1,4.2,4.3

TectupoBanue

YeTHbIT opoc
HaGronenue 3a xoaqoM
BBINOJIHEHUS TAOOpaTOPHOI
paboThI
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MPUHLIUIBI OEPEKITUBOTO
MIPOU3BOJICTBA, YPPEKTUBHO
JICMCTBOBATH B UPE3BbIYANHBIX
CUTYalUsAX

P 5, Temsr 5.1, 5.2
P 6, Temsr 6.1, 6.2
P7, Temsr 7.1, 7.2

OlieHKa BBITIOJIHEHHUS
nabopaTopHOr paboThI
IIpencraBnenue pe3yabTaToB
IIPAKTUYECKUX padoT
3amuTa HHAUBUAYATHLHOTO
MPOEKTa

Brinosinenue 3aganui

T depeHInPOBAHHOIO
3ayeTa

BrinosiHenue 3aganui Ha
dK3aMeHEe
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