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1. Ob6mas xapakTepuctuka pabodeii mporpaMMbl 001e00pa30BATEIBHON TUCIUTUTHHBI

1.1. MecTo IUCIUIUIMHBI B CTPYKTYpe OCHOBHOM 00pa30BaTeIbHON MTPOTPaMMBI:

OobmieoOpa3zoBatenbHast — aucuuminHa — «Pusuka»  sBigeTcss  0043aTENbHON  YacThIO
o01m1eo0pa3oBaTeNbHOrO UKIa 00pa3oBareibHO nporpammsl B coorBercTBUH ¢ PI'OC CIIO mo
cnenuanbHocT 38.02.02 CtpaxoBoe J1en1o (110 0Tpacisam).

1.2. llenu u muiaHupyeMble Pe3yJIbTaThl OCBOCHUS JUCIIUTUIMHBI
1.2.1. Lenu qucuuriuHel

Conepkanre mporpammbl  00mIeoOpazoBaTebHON AUCHMIUIMHBL DU3MKa HAMpaBJIEHO Ha
JTOCTH>KCHHE CIICTYIOIIHNX EeH:

- (dopMupoBaHHE y OOYUYAIOMIUXCS YBEPEHHOCTH B IICHHOCTH OOpPAa30BaHMSI, 3HAYMMOCTH
(U3HYECKUX 3HAHWN JII COBPEMEHHOTO KBATM(UIIMPOBAHHOTO CIEIUAIMCTA TPU OCYIIECTBICHUU
ero npoheCcCUOHATBHOU A TeTLHOCTH;

- (opMHUpOBaHNE €CTECTBEHHO-HAYYHON I'PAMOTHOCTH;

- OBIaJeHUEe cnenu(puyeckor CcUCTEeMON (U3MYECKUX TOHATHH, TEPMUHOJOTHEH U
CHMBOJINKOM;

- OCBOCHHE OCHOBHBIX (PU3UYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIAICHHE OCHOBHBIMHU METOJaMHU HAYIHOTO ITO3HAHMSI IPUPO/IBI, UCIIOJIH3yEMBIMH B (DU3UKE
(mabmroieHue, onMcanue, N3MEPEHUE, BRIIBUKEHNE TUIIOTE3, POBEICHUE IKCIIEPUMEHTA);

- OBJIaJICHWE YMEHHSIMHU 00padaThiBaTh MAHHBIC SKCIIEPUMEHTA, OOBSICHATH TOJIYYCHHBIC
pe3ynbTaThl, YCTAaHABIWBATH 3aBHUCHMOCTH MEXAY (DU3NYECKUMH BEIMYMHAMH B HAOJIIOTaeMOM
SIBIICHUH, JICIaTh BBIBOIBI;

- opmupoBaHue yMeHHs periath pU3NUECKUe 3a/1aul pa3HbIX YPOBHEH CIOKHOCTH;

- pa3BUTHE NTO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
rporecce NpUOOpeTeHUs] 3HAHUN C MCHOJIb30BAHHEM pAa3JIMYHBIX HMCTOYHHUKOB HH(OpMaLuu U
COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHH; yMeHUl QopMyaupoBath U 0OOCHOBBIBAThH
COOCTBEHHYIO TO3HMIIMIO 1O OTHOIICHHIO K (U3MYEeCKOl WH(OpMalWHU, MOTydaeMON W3 pa3HBIX
HCTOYHUKOB;

- BOCIIUTaHHE YyBCTBA FOPJOCTHU 33 POCCUICKYIO (PU3NYECKYIO HAYKY.

1.2.2. [Inanupyemblie pe3ynbTaThl OCBOCHHUS 00IIe00pa30BaTEILHON TUCITUTUIMHBI « DU3HKa» B
cootBeTcTBHH ¢ PI'OC CIIO n Ha ocHOBEe DPI'OC COO.

O6mme xommereHnnu U mpodeccronanbubie komrnereHuun @I'OC CIIO B cooTHeceHUH C
JUYHOCTHBIMH, METANpPEIMETHBIMU M TPEAMETHBIMH pe3yJIbTaTaMu OO0ydeHusi 0a30BOTO YPOBHS
dI'OC COO npencraBieHbl B TAOJIUIIE:



Konx u HaumenoBanue
(bopmMupyeMBbIX
KOMIETEHIINH

[manupyembie pe3ysbTaThl OCBOCHUS TACIUIIIINHBI

O01mmue

JucuunnuHapHbie

OK 01. Beibupath
CHOCOOBI PELIeHHS
3amad
npodecCHoHaATbHOM
IeATeITbHOCTH
NPUMEHHTENBHO K
Pa3IUIHBIM
KOHTEKCTaM

JIMYHOCTHBIE PE3yNIbTaThl TOJUKHBI OTpaXkaTh B YacTH
TPYIOBOTO BOCITUTAHHSL:

- TOTOBHOCTh K TPYAY, OCO3HAaHWE IICHHOCTH MacCTepCTBa,
TPYyI0JII00HE;

- TOTOBHOCTH K aKTHBHOM J€ATEILHOCTH TEXHOJIOTHYECKOM
u COIMAJILHOM HAIPaBJICHHOCTH, CITOCOOHOCTH
WHUIUUPOBATD, IUTAHUPOBaTh M CaMOCTOSATEIBHO
BBITIOJTHATE TAKYIO JESATCIIEHOCTH;

- HMHTEpPEC K pasIudHbIM cdepaM MpodeccHnoHaIbHOM
JIEATEIBHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO

¥ caMOOOpa30BaHUIO HA IPOTSHKCHUH BCEl JKH3HMU;
MerTanpeMeTHbIE Pe3yIbTaThl JODKHBI OTPAXKaTh:
OBnanenue YHHUBEPCATbHBIMU yUeOHBIMU
[M03HABATENbHBIMU JEHCTBUSIMM:

a) 0a30BbIC JIOTHYCCKUE JICHCTBHUS:

CaMOCTOSITCNIBHO  (DOPMYJIUPOBATh M aKTyaJIHM3WPOBAThH
npo0iieMy, pacCMaTpUBaTh €€ BCECTOPOHHE; YCTAHABIINBAThH
CYIIECTBEHHBIN TPU3HAK WA OCHOBAHMS JUIs CPaBHEHMUS,
knaccupukanuu W 000OIIEHHUS;  ONMPEACHATbh  IEIH
NESITeILHOCTH, 3a/1aBaTh apaMeTPhl U KPUTECPHH

UX  JIOCTH)KCHHS,  BBISBJISATH  3aKOHOMEPHOCTH  H
MPOTHBOPCUUS

B pacCMaTpPUBAEMBbIX SBJICHUSIX

0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUS:

- BIAJCTh HAaBbIKAMH Y4eOHO-HCCIICIOBATCIBCKOW U
MPOCKTHOW  JICATCIIbHOCTH,  HAaBbIKAMH  Pa3peIlCHUs
npobiem;

- BBIABIATH
aKTyaJIu3HupOBaTh

MNPUYUHHO-CJICACTBCHHLIC
3aaavy, BbIABUI'aTh

CBsA3HU )41
THIIOTE3y  ee

ITP6 1. CpopmHpoBaHHOCTH MPEACTABIECHUHN O POJIH

U MecTe (U3MKU U aCTPOHOMHM B COBPEMEHHON HaydyHON KapTHHE
MHpa, O CUCTEeMOOOpasyromiel posu Gpu3nuKu

B Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH,
0 BKJIAJIE POCCHUMCKUX M 3apyOeKHBIX YyUeHBIX-(U3UKOB B pa3BUTHE
HAyKH; MOHUMaHHe (PU3MYECKOM CYIIHOCTH HAOIIOJaeMbIX SBICHUI
MUKpPOMHpPA, MaKpOMHUpa U MEraMupa; MIOHUMaHUE POJIM aCTPOHOMUU
B IPAKTHUYECKON JEATENIbHOCTH 4YeJNOBEKa W JalbHeilllleM Hay4HO-
TEXHUYECKOM Pa3BUTHH, POIH PUIUKU

B (opMupoBaHMM Kpyrosopa H (QYHKIUOHAIBLHOM TI'PaMOTHOCTH
YeJlIoBeKa JUIsl pelIeHUs TPaKTUUYECKHUX 3a7ay;

I[IP6 2. CdopmMupoBaHHOCTH YMEHUW pacro3HaBaTh (U3HUECKHE
SIBJICHUS (TIPOIIECCHI) U OOBACHITH

UX Ha OCHOBE M3YyUEHHBIX 3aKOHOB, pABHOMEPHOE

U PaBHOYCKOpPEHHOE MPSAMOJIMHEITHOE ABM)KEHHE, CBOOOIHOE MaJIeHUE
TeN, IBW)KEHHE IO OKPYKHOCTH, HWHEpLHs, B3aUMOJCHCTBHE Tell,
KosebaTebHOE IBMKEHHE, PE30HAHC, BOJTHOBOE IBHKEHUE; MU y3us,
OpOYHOBCKOE [IBIDKEHHE, CTPOCHHE KHUAKOCTEH | TBEpAbIX Tel,
U3MEHEeHHe oObeMa Tell MPH HarpeBaHUH (OXJIKICHHH), TEIIOBOE
paBHOBECHE, UCMIapeHHe, KOHJCHCAIHs], MIaBJICHHEe, KPUCTAIIN3allus,
KUTIEHUE, BIAXXHOCTh BO3/1yXa, CBSI3b CPEHEN KMHETHUYECKON SHEPruu
TEIUIOBOTO JIBIDKEHUS MOJIEKYd ¢ aOCONIOTHOW TeMIepaTypoH,
NOBBIILIEHUE JIaBJICHUS Ta3a IPU €ro HarpeBaHUu

B 3aKpbITOM COCYJE, CBSI3b MEXIYy IapamMeTpamMH COCTOSIHUS ras3a B
U30Mpolleccax; AJIEKTpU3alus Ted, B3aUMOJACHCTBHE  3apsJoB,
HarpeBaHue IPOBOJHMKA C TOKOM, B3aUMOJICHICTBUE MAarHUTOB,
ANIEKTPOMArHUTHAsE WMHIYKIUS, JEHCTBHE MArHUTHOTO TIONS Ha
POBOJIHUK C TOKOM

U JIBIKYIIUNCS 3aps[l, JEKTPOMArHUTHBIE KOJeOaHMs

U BOJIHBI, NPSMOJIMHEHHOE pPAaCHpOCTpaHEHHWE CBETa, OTpa’KeHHE,
nperoMiIeHue, nHTephepeHus, JudpaKius




peHICHI/Ifl, HaXOIUThb aprMCHTI)I JUI1 10Ka3aTeJIbCTBA CBOUX
YTBEPKACHHM, 3a71aBaTh [TapaMeTpbl U KPUTEPUU PELICHNUS;
- aHaJ'H/ISI/IpOBaTI) HOJ'Iy‘—IeHHI)Ie B XOJ€ pemeHI/m 3a1a49u
pe?;y.]'IBTaTBI, KpI/ITI/I‘—IeCKI/I OIICHUBATh HX )IOCTOBepHOCTB,
HpOFHO3I/IpOBaTI) N3MCHCHHC B HOBBIX YC.]'IOBI/ISIX;

- YMeTI) HepeHOCI/ITB 3HAHUSI B HOSH&B&TGJ’IBHYIO nu
HpaKTI/I'-IeCKYIO YacCcTH ) KHU3HCACATCIbHOCTH,

- YyMETh WHTCTPUPOBATh 3HAHHUS W3 Pa3HBIX MPEAMETHBIX
oOacrei;

- BBIJIBHTaTh HOBBIC WJCH, Ipeajaratb OPUTHHAILHBIC
MTOJIXOJIbI U PEIICHUS;

- MPOSIBJIATh  CIIOCOOHOCTh WX HCIIOJIB30BAHUS B
MMO3HABATEIPHOM U COIUAIBHOM MPAKTHUKE

U TIOJISIpU3aliysl CBETa, AUCIIEpCHsl CBETa; (POTOANEKTpruUecKuil 3P PexT,
CBETOBOE JIaBJICHME, BO3HUKHOBEHHE JMHEHYATOTO CIEKTpa aroma
BOJIOPOJIa, €CTECTBEHHAS M MCKYCCTBEHHAs PAJHOAKTHBHOCTE;

[1P6 3. Bnajgenrne 0CHOBOMOJIATAIOMIUMH (PHU3UUYECKUMH TIOHATHIMH U
BEITMYMHAMU, XapaKTepU3yIOIIUMHU dbuzmveckue MIPOIIECCHI
(CBSI3aHHBIMM C MEXAaHWYECKUM JBWIKEHHWEM, B3aUMOJICHCTBHEM TeEJ,
MEXaHUYECKUMHU KOJICOAHUSMH M BOJIHAMH, ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHMEM BEILIECTBA, TEIIOBBIMU IPOLECCAMU; AIEKTPUUYECKUM M
MAarHUTHBIM TIOJIIMH, JIEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU
KOJeOaHUSIMU M BOJIHAMHU; ONTHUYECKHUMH SIBJICHUSIMH; KBAaHTOBBIMH
ABJICHUSIMU, CTPOCHHEM aTOMa U aTOMHOTO Spa, paAM0aKTUBHOCTBIO);
BJIAJICHUE OCHOBOIOJATAIOIIMMH ACTPOHOMUYECKUMH TOHSTHSIMU,
MO3BOJISIIOIIMMH  XapaKTEPU30BATh IPOLIECCH, MPOUCXOAIIME Ha
3BE€3/1aX, B 3BE€3HBIX CUCTEMAX,

B MEXKTIaJlaKTUYeCKOM cpejie; ABM)KEHHE HEOECHBIX TeJN, SBOJIIOLHIO
3Be31 1 Beenennoi;

I1P6 4. Bnanenne 3aKOHOMEPHOCTSIMH, 3aKOHAMH

Y TeOpHSMH (3aKOH BceMHupHOTO TaroTeHus, I, I1 u 111 3akonsr HetoToHa,
3aKOH COXpPAHEHUsT MEXaHWYECKOM »HHEPruM, 3aKOH COXPaHEHUs
MMITYJIbCA, MPUHIMI CYNEPHO3ULMHU CHJI, NPUHLMUIT PAaBHOIPABHOCTH
WHEPLUUAIbHBIX CHCTEM OTCUETA; MOJIEKYIISIPHO-KUHETHYECKYIO TEOPHUIO
CTPOEHHUS BEILIECTBA, FA30BbIE 3aKOHBI, IEPBbIN 3aKOH TEPMOIUHAMUKH;
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa, 3akoH KynoHna, 3akon Oma
JUTSl y4acTKa LenH, 3aKkoH OMa 715 OJIHOM 3JI€KTPUUECKO LIENH, 3aKOH
Jxoyns - JleHma, 3aKOH »AIIEKTPOMAarHUTHOM WHIYKIMHU, 3aKOH
COXpPaHEHHUs DJHEPruu, 3aKOH MPSAMOJMHEHHOrO0 paclpoCTpaHEHUs
CBETA, 3aKOH OTPaXCHMsI CBETA, 3aKOH IMPEIOMJICHUS CBETA; 3aKOH
COXpaHEHUs YHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUS MAcCOBOIO YHCIA,
noctynatel bopa, 3akOH pPagUOAKTHUBHOTO paclaja); YBEpEHHOE
UCIIOJIb30BaHNE 3aKOHOB U 3aKOHOMEPHOCTEH MpU aHaIu3e (PU3NIecKux
SIBJICHUM U MIPOLIECCOB;

I[IP6 6. BnageHue OCHOBHBIMM METOJAMH HAy4YHOTO TIO3HaHUS,
UCIOJIb3YeMbIMU B (U3MKE: MPOBOIUTH TMPSIMbIE W KOCBEHHBIE
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U3MEpeHUs] (U3MYECKUX BEJIWYUH, BBIOMpas ONTHUMAJIbHBIN Crocod
U3MEPEHUs] M UCTIOJb3Ysl M3BECTHBIE METOMABI OIEHKH MOTPEIIHOCTEH
U3MEpEeHUl, MPOBOAUTH HCCIEIOBAHUE 3aBUCHUMOCTEN (DHU3MUECKHUX
BEJTMYNH

C WCIOJL30BAaHUEM TPSIMBIX H3MEpPEHUH, OOBSICHATH IOJyUYCHHBIC
Pe3YNIbTAThI, MCIONB3ysd (PU3UYEeCKHEe TEOPHH, 3aKOHBI W TOHSATHS, U
JieNaTh BBIBOJBI; COONIIONATh MpaBuiia O€30MacHoro Tpyna IpU
MPOBEJICHUH UCCIEIOBAHUMN

B paMKax Y4YeOHOro OKCIIEpUMEHTa W Y4EOHO-HCCIEI0BATEIHCKON
NESTeIbHOCTH € MCMOJb30BaHUEM IU(GPOBBIX  H3MEPHUTEIbHBIX
YCTPOWCTB H J1IaDOpaTOPHOTO 0O0OpyMOBaHMS; CHOPMHPOBAHHOCTH
MPEJCTaBICHU I

0 METO/IaX MOJY4YEeHUS HayYHBIX aCTPOHOMHUYECKUX 3HAHMUIA,

ITP6 7. ChopMHupOBaHHOCTH YMEHHUS peIIaTh pacuETHBIC 3a7a4 C IBHO
3aJaHHOM (PU3UYECKOW MOJENBIO, UCHOJB3Ys (U3HUECKUE 3aKOHBI U
OPUHILIMIIBI; Ha OCHOBE aHalu3a yCJIOBHS 33Jayd  BbIOUpATh
buznYecKy0 MOJieNb, BBIACIATh (pU3MUecKre BETUYUHBI U (DOPMYIIBI,
Heo0XOIUMBIE

JUIS €€ pEeIIeHHs, TPOBOJAUTH pPacyeThl U OIIEHWBATh PEaJTbHOCTH
MOJIYYEHHOTO  3HaueHuss  (U3WYECKOM  BEIMYMHBI;  peliaTh
KayeCTBEHHbIE 3a/lauM, BBICTpPAWBasl JIOTUYECKU HEMPOTUBOPEUUBYIO
HENOYKY PacCyKICHUM

C OMOPO¥ Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU

U GU3HYECKUE SBICHUS

OK 02. JIM4HOCTHBIE pE3yNbTaThl MOJDKHBI OTpaxkarb B yactu | [IP6 5. YMeHue yduTHIBaTH TpaHUIBl MPUMEHEHUS HW3YUYEHHBIX
Hcnonw3oBarh LIEHHOCTU HAYYHOT'O MMO3HAHUS: dbusznyecKkux MoJeNnel: MaTepralibHas TOYKa, HHEpIHAIbHAs CUCTEMA
COBpPEMEHHbBIE - chopMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILIETO | OTCYETa, HCANbHBIA Ta3; MOJEIU CTPOCHHS Ta30B, >KUIKOCTEH U

CpeZACTBa MOUCKaA,
aHaIn3a

U MHTEpIpeTaluu
uHpOpMaIUU

1 MTHPOPMALIMOHHBIE
TEXHOJIOTUH

COBPECMCHHOMY YPOBHIO pa3BUTHA HAYKU U O6IJ.ICCTBCHH01>1

MPaKTUKK, OCHOBAaHHOIO  HAa  JHAJIOTE  KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa

B NOJIMKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAaHUE S3BIKOBOM M  YHUTATEJILCKOU

KYJbTYpbI KaK CPEACTBA B3aUMOJCHCTBUS MEXKIY JIIOAbMU
Y [TIO3HAHMS MUDA,

TBEPABIX TEJ, TOYCUHBIA ODICKTPHUUYCCKUH 3apsi, sIACpHas MOJEIb
aToMma, HyKJIOHHAasi MOJIeNTb aTOMHOTO siZipa TMPH PEIICHUN (PU3HUECKUX
3ajay;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITUU

110 OTHOUICHHUIO K (pu3nyeckoi nHGOpMAINH, MMOJIydaeMOi U3 pa3HbIX
VCTOYHHKOB, YMEHHUI HCIOJIb30BaTh LU(POBBIC TEXHOJIOTHU IS
TIOWCKA, CTPYKTYPUPOBAHHS, HMHTEPIPETAMH W TMPEICTABICHUSI
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JJIs1 BBIIIOJIHCHUSA
3amad
npodecCuoHATBHOM
JESITEITLHOCTH

MeTaHpCILMeTHBIe PE3YIbTATBI JOJUKHBI OTPaXXaTh:
Osnanenue YHUBEPCATLHBIMU y4eOHBIMU
II03HAaBAaTCJIbHBIMU HeﬁCTBHHMHZ

B) pabota ¢ nHpopmanueii:

- BJIaJACTb HABBIKAMH TIIOJIYUYCHUS I/IH(i)OpMaHI/II/I u3
HUCTOYHHUKOB PasHbIX THIIOB, CaMOCTOSATECIIbHO
OCYIICCTBJIATL IIOWCK, aHAJINW3, CHCTCMATU3AlUI0 U

MHTEpIpeTanuo HHGOPMalUU Pa3InYHbIX BUAOB U (hopm
MIpe/ICTaBJICHMUS;

- HCTI0JIb30BaTh CPeICTBAa MH(OPMALIMOHHBIX

- U KOMMYHHKAI[MOHHBIX TEXHOJIOTUH B pPELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX WM OPraHU3aIlMOHHBIX
3a/1a4 ¢ coOnoeHneM TpeOOBaHU HIPrOHOMUKHU, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, pECypcocOepeKeHH s, TPABOBBIX U
THUYECKUX HOPM, HOPM HH(POPMALIMOHHON OE€3011aCHOCTH

yu4eOHOM M Hay4dHO-NOMYJISIpHOM HHG(OpPMAalUK; pa3BUTHE YMEHUUN
KPUTHYECKOIO aHAJIM3a MoJIy4aeMoi HHpopMauu

OK 03. IltanupoBaTh
U pPeaTn30BbIBATh
coOCTBEHHOE
npodeccruoHalibHOE
Y JIMYHOCTHOE
pasBUTHE,
MpeNPUHIMATETBCKY
10 JIESITENIbHOCTh

B npodeccroHalbHON
cdepe, UCIOIB30BAThH
3HAHUS 10 TPABOBOM
1 (PMHAHCOBOM
IrPaMOTHOCTH

B Pa3IMYHBIX
KU3HEHHBIX
CUTYaITUSIX

JInyHOCTHBIE PE3YJIbTATbl MOOJDKHBI OTpa’XaTb B YdCTHU
AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA:

- CIOCOOHOCTH OLCHUBATL CUTYyaIUIO W IIPUHUMATDH
OCO3HAHHBIC pPCIICHUA, OPHUCHTHUPYACHL Ha MOPAJIbHO-
HpPaBCTBCHHBIC HOPMBbI

1 IICHHOCTH,

-OCO3HAHHC JIMYHOI'O BKJIaJ B IIOCTPOCHHEC YCTOI>'I‘II/IBOFO
Oyayuero;

MCTaHpeI[MeTHLIe PE3YyIbTAaThl JOJUKHBI OTPAXKaTh:

OsBmagenne YHUBEPCAIbHBIMU PEryIsTUBHBIMU
JIEMCTBUSIMU:

a) cCaMOOpraHMU3aIIHs:

- CaMOCTOSITEJIBHO  OCYILECTBJATH  I[03HABATEJbHYIO
NeSITeNbHOCTh,  BBISBJISTH ~ MPOOJNEMBI, CTaBUTh W

(dbopmynupoBaTh COOCTBEHHBIC 3a/1a4 B 00pa30BaTEIbHON
NEeSATEIbHOCTH

Y KU3HEHHBIX CUTYAIIUAX;

- CAMOCTOSITETILHO COCTABIISATh TUIAH PEIICHUs TPOOIEMBI

ITP6 9. ChopmupoBaHHOCTb COOCTBEHHOM MO3UITUN
MO0 OTHOIICHHIO K (U3NYECKON WHPOPMAIINH, TTOTy4aeMOH U3 Pa3HbIX
UCTOYHUKOB, YMEHHWH WCIOJIb30BaTh NU(POBBIE TEXHOJOTUU VIS
NOKMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAlMU U TPEICTaBICHUS
y4eOHON W Hay4YHO-TIOMYJSIPHOW WH(POpPMAIUU; pa3BUTHE yMEHHI
KPUTUYECKOTO aHaJIK3a MMoJlyyaeMoi HH(popMaIuu




C  yd4eTOM  HMEIOUIMXCS ~ PECYpCOB,  COOCTBEHHBIX
BO3MOKHOCTEN U NIPEANIOYTCHU;

0) CaMOKOHTPOJIb:

WCII0JIb30BaTh MpUEMbl pedIeKCUu Il OLIEHKH CUTYallUH,
BBIOOpA BEPHOTO PELICHMUS;

- YMeThb OIIEHMBAaThb PUCKH U CBOEBPEMEHHO MPUHUMATH
pelIeHUs 10 UX CHHKEHUIO

OK 04. DddexTuBHO
B3aMOJEHCTBOBATh U
paboTtath B
KOJJIEKTUBE U
KOMaHje

JIMYHOCTHBIE pe3yNbTAaThl JOKHBI OTpakaTh B YaCTH
[IEHHOCTH HAYYHOTO MMO3HAHMUS:

-OBJIaJICBAHNE HAaBBIKAMHU  Y4€OHO-HCCIIEI0BATEIBCKOM,
MPOEKTHOM U COIMAJIbHOMN JIEATEIIbHOCTH;
MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnageHue YHUBEPCATbHBIMHU KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) coBMeCTHas ACSATEIBHOCTD:

- TMIOHMMAaTh W KCMOJB30BaTh NMPEUMYIIECTBA KOMAaHJIHOU
Y WHJIMBHIYAJIbHOW pabOTHI;

- BBIOMpaTh TEMATHKy M METOJIbI COBMECTHBIX ICHCTBUI
C y4eToM OOIIHUX WHTEPECOB M BO3MOYKHOCTEH KaXKJIOTO
YyJIeHa KOJIJIEKTHUBA,

- TpUHUMATh  [EJd  COBMECTHOM  JEATEIBHOCTH,
OpraHU30BBIBATh M KOOPAWMHUPOBATH JEHCTBHS 1O €€
JTOCTH)KCHHIO: COCTAaBJISATh IUIAH JIEHCTBUM, pacnpeneisaTh
polii C y4eTOM MHEHHMH YYacCTHHKOB, OOCYXIaTh
pe3ynbTaThl COBMECTHOU PabOTHI;

-OLICHMBATh KaUY€CTBO CBOETO BKJIAJa U KaXJIOT0 YYaCTHHKA
KOMaHJbl B OOWmUI pe3yapTaT Mo pa3pabOTaHHBIM
KpUTEPUSIM;

OsBnageHue YHHUBEPCAIbHBIMU pErynasiTUBHBIMU
JIEMCTBUSIMU:

I') IPUHATHE ce0s U APYTUX JHOACH:

- MPUHUMATh MOTHUBBI U APTYMEHTBI JPYrUX JIOJEH INpu
aHaJIN3€ PE3YJIbTATOB JICATEIbHOCTU

I[IP6  10. Omnagenwe  yMeHHsIMH  paboTaTb B  Tpymre
C BBINOJIHEHUEM Pa3IMYHBIX COIMATBHBIX POJICH, TUIAHUPOBATH PabOTY
TPYIIIBI, PATMOHAIBHO PACHPENCISATh NeITEIHHOCTh B HECTAHJAPTHBIX
CUTYallUsX, aJCKBaTHO OIICHWBATh BKJIAJl KaXJIOTO M3 YYaCTHHUKOB
TPYIIIBI B PEIICHHE PACCMATPUBACMO MPOOIEMBI




OK 05. JInuHOCTHBIE pe3yabTaThl JOJDKHBI OTpaxkaTb B yacTd | [1P6 l. CdopmupoBaHHOCTH MIPEACTABICHUI 0 posn
OcymiecTBiATh ACTETUYECKOTO BOCIIUTAHUSA: U Mecte (U3UKA M aCTPOHOMHH B COBPEMEHHOW HAy4yHOU KapTHHE
YCTHYIO U - JCTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas ICTETUKY | MHpa, 0 cucremMooOpasyromiei posin buzuku
MMUCHbMEHHYIO ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIIOPTA, | B pa3BUTHUU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH,
KOMMYHHMKAIUIO Ha Tpyaa 0 BKJIQJIE POCCHUUCKUX M 3apYOCKHBIX YUCHBIX-(U3UKOB B Pa3BUTHE
rocy/lapCTBEHHOM 1 OOLIECTBEHHBIX OTHOLICHUIA; HayKH; MOHUMaHUE (PU3NYECKOW CYIIHOCTU HAOIIOAAeMbIX SIBICHUN
SI3BIKE B 00J1aCTH MATPHOTUYECKOTO BOCIUTAHUS MPOSIBIISITh: MUKpPOMHpA, MAaKpOMHpaA U MEramupa; MoOHUMaHHE POJIM aCTPOHOMHUU
Poccuiickoi -IIECHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, | B NPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKA M JaJbHEHIIEM Hay4dHO-
denepanuy ¢ yaeToM | UCTOPUYECKOMY M MHPUPOJAHOMY HACIEAMIO, NMAMIATHUKAM, | TEXHHYECKOM pa3BUTHH, poymn buzuku
ocoOeHHOCTEH TpaaunusaM HapogoB Poccum, noctmwkenussMm Poccuu B | B popMupoBaHWMM Kpyrozopa W (DYHKIMOHAILHONW TPaMOTHOCTH
COLIMAIBHOTO U HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE; YeJI0BeKa JUIsl peIIeHUs MPAKTUYECKUX 3a/1a4
KYJIbTYPHOIO MeranpeaMmeTHble pe3yiabTaThl TOKHBI OTPAXKaTh:
KOHTEKCTa OBnageHue  yHHMBEPCAJIbHBIMU KOMMYHUKATUBHBIMU

NEUCTBUSIMU:

a) oOrmIeHue:

- OCYIIECTBJIATh KOMMYHHKAIIMH BO BCEX cpepax KU3HU;

- Pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHUS

C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB
OK 07. JInyHOCTHBIE pe3yNbTaThl JOOKHBI oTpaxaTh B dactu | [IP6 8. ChopmMupoBaHHOCTh YMEHUS MPUMEHSTH IMOJyYECHHBIC 3HAHHS
ConencTBoBaThH 9KOJIOTUYECKOTO BOCIIUTAHMUSL: JUIs OOBSICHEHHS! YCIIOBHM MPOTEKaHUs (PU3HUECKUX SIBJICHUN B IPUPOJIE
COXPaHEHUIO - chOpPMHUPOBAHHOCTh  JKOJIOTUYECKOW  KYyJBTYpPHI, | U Ui IPUHATUS MPAKTUYECKUX PEUICHUI B MOBCEIHEBHOW KU3HH IS
OKpYXalollen cpeibl, | HOHUMaHue BIIMSHUS COLIMATTbHO-PKOHOMHMYECKUX | oOecrieueHuns 0€30MacHOCTH pu 00palieHnu ¢ OBITOBBIMH MPUOOpamMu
pecypcocOepexeHuIo, | MPOLEeCcCOB Ha COCTOSIHUE MPUPOTHON U COLMATBHON CPEMIbl, | U TEXHUYECKUMH YCTPONCTBAMU, COXPaHEHHUsI 3J0POBbs 1 COOIOICHUS
MIPUMEHSTH 3HaHUs 00 | OCO3HAHHWE TIJI00ATBHOTO  XapaKTepa 9JKOJOTHYECKHX | HOPM JKOJOTMYECKOro MOBEICHUSI B OKpYXKAIolIel cpeze; MOHUMaHKe
W3MEHEHHUHU KITuMaTa, | mpooseM; HEO0OXOIUMOCTH MMPUMEHEHHUSI TOCTHKEHUN (DU3UKH U TEXHOJIOTHN IS
MIPUHLIUTIBI - IUIAaHUPOBAHME M  OCYILECTBICHHE JCUCTBUM B | pallMOHAILHOTO MPUPOIOTOIb30BaAHUS
OepexXIMBOTO OKpY’KaloLEl cpelie Ha OCHOBE 3HAHUS LIEJIEW YCTOMYUBOTO
MIPOU3BO/ICTBA, Pa3BUTHS YEJIOBEUECTBA;
3¢ heKTUBHO aKTUBHOE HENpUSTHE JEUCTBUI, MNPUHOCAUIUX Bpe.
NENCTBOBATh OKpY’KaIoILel cpene
B UpE3BbIYANHBIX
CUTYaLMSIX
IIK 2.1 IIpoBoauTh JIMYHOCTHBIE pe3yabTaThl JOJDKHBI OTpaxarb B 4yacTH | [IPO 3. Bnanenue ocHoBomosararomuMu (GU3HUECKUMH MOHATUAMU U
CTaTUCTUYECKHUE TPYJOBOTO BOCITUTAHUS: BEJIMYMHAMU, XapaKTepU3yIINMHU buznyeckue MIPOIIECCHI
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HAOIIOIEHUS B 1IEAX
BBISICHCHU A CHpOCﬂ Ha
CTPaxOBBIE€ IIPOLYKTHI

- TOTOBHOCTh K TpPydy, OCO3HAaHHE IIEHHOCTH
MacTepCTBa, TPYI0JII00UE;

- TOTOBHOCTH K AKTUBHOM JIeSATeTbHOCTH
TEXHOJOTHYECKOW W  COLMAJIbHOM  HAMpPABJICHHOCTH,
CIOCOOHOCTh WHUIIUAPOBATH, MJIAaHUPOBATH "
CaMOCTOSITEIFHO BBITIOJHATH TAKYIO JACSITEIBHOCTD;

- HHTEpeC K paznuuHbIM  cdepam

npodeccruoHabHOM 1A TEIbHOCTH.

(CBSI3aHHBIMH C MEXaHMYECKHM JIBI)KCHUEM, B3aWMOJCHCTBUEM T,
MEXaHUYECKUMHU KOJICOaHUSIMU W BOJHAMHU;, ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMU MPOIECCAMH; DJIEKTPUUECKUM |
MarHUTHBIM TIOJISIMH, JJIGKTPUYECKHM TOKOM, JJIEKTPOMArHUTHBIMU
KOJICOAHHMSIMM W BOJIHAMHM, OITHYECKHMM SBJICHUSIMH, KBAHTOBBIMH
SBJICHUSIMHU, CTPOCHHUEM aTOMa M aTOMHOTO SI/Ipa, PaIiOaKTUBHOCTHIO);
BJIAJICHUE OCHOBOTIOJIATAIONIUMUA ACTPOHOMHUYECKUMU TIOHSITHSIMU,
MO3BOJISIOIIMMH ~ XapaKTEPU30BaTh MPOIECCHI, MPOUCXOANINE Ha
3Be3/aX, B 3BE3/IHBIX CUCTEMaX,

B MEXTaJlaKTUUECKOW CpeJie; MBWKEHHE HEOECHBIX TeJ, SBOJIOIHIO
3Be31 U BeceneHHOI;

[1P6 4. Brnianenue 3akOHOMEPHOCTSAMHM, 3aKOHAMU M TECOPUSIMH (3aKOH
BcemupHoro tarotenus, I, I1 u Il 3akonsl HproToHa, 3aK0H coXpaHeHUs
MEXaHHUYECKON SHEPruH, 3aKOH COXpPAaHEHUS HWMITYJIbCa, MPHHIIUI
CYINEPITO3UITUHU CHJI, TPUHITUI PABHOIIPABHOCTH WHEPIIHAIBHBIX CHCTEM
OTCYETa; MOJICKYJISIPHO-KMHETHYECKYIO TEOPHIO CTPOSHHUS BEIIECTBA,
ra3oBbIC 3aKOHBI, TIEPBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPaHCHHS
AIEKTPUIECKOTO 3apsa, 3akoH Kymona, 3akon Oma /1715 y9acTka IenH,
3akoH OMa J1J1d TIOJIHOM JIEKTPUYECKOM 11emu, 3akoH J[>koyns - JleHa,
3aKOH JJICKTPOMArHWTHOW WHIYKIIMH, 3aKOH COXPAaHEHHS JHEPTHUH,
3aKOH NPSIMOJMHEWHOTO PaclpOCTpaHEHUs CBETa, 3aKOH OTPaKEHUS
CBETa, 3aKOH IPEIIOMJICHHUS CBETA; 3aKOH COXPAHCHHS SHEPTUHU, 3aKOH
COXPAaHEHHUS HMITYJIbCa, 3aKOH COXpPaHEHHs 3JEKTPUUYECKOTO 3apsia,
3aKOH COXpaHEHMsI MacCOBOTO 4Yucia, TmocTynatel bopa, 3akoH
pPaZMOaKTUBHOTO pacraja); YBEPEHHOE HCIOIb30BaHHE 3aKOHOB H
3aKOHOMEPHOCTEH Mpu aHann3e (PU3NUEeCKHUX SIBJICHUH U MPOIIECCOB.




2. CTpyKTypa U coJiep:kanue o0ieo0pa3oBaTeIbHON JUCIIUILTAHBI

2.1. O6beM AUCIUIUIMHBI ¥ BUJIBI yIeOHOW pabOThI

Bun yae6HOM paboThI

O0beM B yacax

O6beM 00pazoBaTeNbHOM MPOTrpaMMbl AUCLIUIIIIUHBI 96
O0beM paboThI CTYJICHTOB BO B3aMMOJICHCTBHH C TIPEIOaBaTEIIEM 96
B T.4..

OcHOBHOE CcOJIep>KaHue 96
B T.U.

TEOPETHYECKOE 00yUeHne 72
B T.U.

poheccHoHaTFHO-OPUEHTHPOBAHHOE COIepIKaHue (COIepKaHNe 10
MIPUKIIATHOTO MO/TYJISA)

nabopaTOpHbIE 3aHATHS 12
[Ipomexyrounas arrectauus B popme nuddepeHIrpoBaHHOIO 3a4eTa 2




2.2. TemaTtuueckuil mjIaH U coAep KaHUE TUCIUILITIHBI

Konpr
KOMITETEHIIU I
HanmenoBanue O6beM B (opmupoBa
Coneprkanne yaeOHOT0 MaTepuaina u (GOpMbI OpraHU3aIuH ACSITEIPHOCTH CTY/ICHTa 10 KOTOPBIX
pa3aennoB U TeM yacax
CIOCOOCTBYET
AIIEMEHT
IPOrPaMMBbI
1 2 3 4
OCHOBHOE COJICp)KAHUE
Pa3znes 1. ®u3nka M1 MeTOIbI HAYYHOT' O MO3HAHUS 2
Tema 1.1 Coneprxkanue yaeOHOro MaTepuara: 2 OK 03
Brenenue 1. ®duszuka - Hayka o mpupone. Hayunele MeTonpl MO3HAHUS OKpYyXkaromiero mupa. Poib OK 05
JKCIIEPUMEHTa W TEOpUM B TMpollecce IO3HAHUA MPHUPOABL. ODKCHEpUMEHT B (usuke.
MonenupoBanue pu3NYECKUX SABJICHUN U mpoueccoB. Hayunble runote3pl. @uznyeckue 3aKOHbI U
Teopuu. I'paHulIbl MpUMEeHUMOCTH (Gu3nyecKkux 3akoHOB. [Ipunnun coorBerctBus. Ponb u mecto
¢bu3uKM B OPMUPOBAHUU COBPEMEHHOM HAyUYHON KapTHHBI MUpPA, B IPAKTUUYECKON JESITENbHOCTH
mronei
Paznen 2. Mexanuka 18 OK 01
Tema 2.1 Coneprxanue yaeOHOTo MaTepuaa: 6 OK 02
Kunematuka 1. Mexanuyeckoe aBuxkeHHe. OTHOCUTENHFHOCTh MEXaHWYEeCKOTo ABIKeHUA. Cucrema oTcyera. OK 04
Tpaekropus. Ilepemenienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE OK 05
MaTepuaIbHON TOYKH, UX MPOEKUMU HA OCH CUCTeMbl KoopauHaT. CJOKE€HHE NepeMeuieHud U OK 07
CIIOXeHHEe cKopocTeil. PaBHOMepHOE U paBHOYCKOPEHHOE MPSIMOIMHEWHOE JIBUKEHHE. [K 2.1

2.I'paduky 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U IIepeMeIeHHs] MaTepUaibHOM
TOUKH OT BpeMeHH. CBoOOAHOE majaeHue. YckopeHue cBoOogHoro mnajaeHus. KpusonmueiiHoe
JBIDKECHHE. J[BUJKEHME MaTepUaabHOM TOYKHM IO OKPYKHOCTU. YTIJIOBas CKOpPOCTb, JIUHEHHAs
ckopocts. [lepuoa u yacrora. LleHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

3. 3mMepeHne MrHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY ITYTAMH, IIPORACHHBIMU TEJIOM 32 M0CIIE0BATEIIbHBIC PABHbBIC
IIPOMEXKYTKHA BPEMEHH IIPU PAaBHOYCKOPEHHOM JIB)KEHHUH C HaYaJIbHOUW CKOPOCTBIO, PABHOM HYIIIO.
W3yueHue ABWKEHHs IIapHKa B BS3KOM >KMAKOCTH. M3yueHue ABMXKEHHs Tella, OPOLICHHOTO
TOPU30HTAIIBHO.
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Tema 2.2
JnHamuka

Coneprxanue yaeOHOro MaTepuana:

1.ITpunuun otHocutenbHocTH ['anmunes. Ilepswiit 3akoH HeloroHa. WHepumanbHbBIE CUCTEMBI
otcuera. Macca Tena. Cwina. Ilpunmun cynepmnos3uiuu cui. Brtopoit 3akon Hprorona st
MaTepuaibHON Touku B mHepumanbHOW cucteme orcuera (MCO). Tpermit 3akon HprotoHa mms
MaTepuaibHBIX TOUYEK. 3aKOH BceMHpHOTO TiaroreHus. Cuma Tsokectu. IlepBas xocmudeckas
ckopocth. Bec tena. Cuna ynpyroctu. 3akon ['yka. Cuna tpenus. Cyxoe tpenue. Cuna TpeHHS
CKOJIbXKEHUS U cuia TpeHus nokos. KoaddumumenT tpenus.

2.Cwyia COMPOTHBIICHUS TIPH JBWKCHHHM Teja B JKUIKOCTH WM rasze. [locTymartelbHOEe |
BpallaTeabHOe IBIKEHNE aOCOIIOTHO TBEPIOTO Tesla. MOMEHT CHUJIbl OTHOCUTEIBHO OCH BpAILlEHUSI.
[Inneywo cumel. YcnoBust paBHoBecus TBepaoro tena B UCO.

3. M3yuenue nBmxeHUs OpycKa MO HAKJIOHHOW TUIOCKOCTH TOJ JEHCTBUEM HECKOJbKHX CHII.
HccnenoBanue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOMIMX B J1e(OPMHUPOBAHHON MPYXKHUHE U
PE3UHOBOM 00pa3iie OT BEMTUYHMHBI UX JehopMalHu.

HccnepgoBanue ycaoBUi paBHOBECHS TBEPJOTO TEJIA, UMEIOIIET0 OCh BPAILICHHUS.

Tema 2.3
3aKOHBI COXpaHCHUS
B MeEXaHUKE

Copepxanue yueOHOro MaTepHaia:

1.imnynsc MaTepuanbHON TOYKH, CUCTEMbl MaTepHalIbHBIX TOUeK. VIMIyJabC CHIIBI U M3MEHEHUE
HMITyJIbca Tena. 3akoH coxpaHeHus umiyiabca B MCO. PeaktuBHoe aBwkeHue. Pabota cuibl.
MomHocTh cuibl. KuHeTndeckas sHeprusi marepuaibHON Touku. TeopemMa 00 H3MEHEHUU
kuHeTnyecko sHepruu. [loTeHmnmaneHas oSHeprusa. [loTeHumaneHass SHEPrust  yHIpyro
nepopMupoBaHHON mpyxuHbL. [loTeHIManpHas SHeprus Tena BOMU3M TMOBEPXHOCTH 3eMITH.
[ToTeHnmanpHbIe U HETIOTEHIMATBbHBIE CUITBL. CBsI3b paOOThHI HEMOTEHIIUATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON PHEPrUH CHUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUUYECKOW SHEpPruu. YIpyrue u
HEYNPYrue CTOJIKHOBEHUSI.

2. VI3yueHue cBsI3U CKOPOCTEH Tel Mpu HEYIPYTroM yaape.

HccnenoBanue cBsizu pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHUYEeCKOW SHEPTUM Tela

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlep:KaHue (Colep:KaHNe MPUKJIATHOTO MOTYJIsT)

B tom umncie MMPAKTUYCCKUX 3aHATHH

N

HpaKTI/I‘{eCKOG 3angTue 1. Texauueckue YCTpOﬁCTBa H MPAKTUYCCKOC MPUMCHCHUC: CIILAOMETD,
ABUIKCHUC CHAPAAOB, LICIMHLBIC 1 PEMCHHBIC IICPCAaYr, OAIMIUIIHUKHA, BOIOMET, KOIICP,
Hp}I}KI/IHHHI\/’I MUCTOJICT, ABU)KCHUC NCKYCCTBCHHBIX CITYTHUKOB U PAKCT.

[IpakTaeckoe 3anatue 2. Mcnonp30BaHue 3aKOHOB MEXaHHUKH ISl OOBSICHEHUS IBUKEHUS
HEOECHBIX TEJN U JUIS Pa3BUTHsI KOCMHUYECKUX MCCIEAOBAHUMA, TPAHUIBI TPUMEHUMOCTH
KJIaCCUYECKOM MexaHuku. UMurtanusa HEBECOMOCTH
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Pa3nes 3. MoaekyasipHasi puznka u TepMoIHHAMHUKA

18

Tema 3.1
OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOpUHU

Coneprxkanue yaeOHOro MaTepuana:

1.0OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUUECKOM TEOpuu. bBpoyHOBCKOE JBUKEHHUE.
Huddy3us. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YacTUIl BellecTBa. Mo CTpOeHUs ra3os,
YKUJIKOCTEH M TBEPJIBIX TN U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojefeil. Macca u
pa3mepsnl mosiekyn. KonnuectBo BeniectBa. [loctosHanas ABoraapo. TennoBoe paBHOBECHE.
2.Temneparypa u ee m3Mmepenme. lllkama Ttemmeparyp Llenpcus. Mognens wumeampHOTO Tasa.
OcHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETUUECKON Teopuu ueanbHOro rasa. AOCOIIOTHAs
TeMIepaTypa Kak Mepa cpeJiHeil KHHETUYECKOM SHEPT UK TEIIOBOTO IBMKEHUS yacTull raza. [llkana
temnepatyp KenbBuna. YpaBuenue MenaeneeBa-Knaneiipona. 3akon JlansToHa. ['a30Bbie 3aKOHBI.
W3ompoueccyl B uaeanbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA: M30TEpMa, U30X0pa,
nzo0bapa.

3.M3mepenne Macchl BO3[yXa KilaccHOM KkoMmHare. lccrnemoBaHuEe 3aBUCHMOCTH  MEXKIY
rapaMeTpamMu COCTOSIHHSI Pa3pesKeHHOT0 rasa.

B ToM uncie nabopatopHbIx paboT

JlaboparopHas paboTta 1. M3ydeHne oJHOTO U3 H30IPOIECCOB.

N

Tema 3.2
OCHOBEI
TEPMOTUHAMUKH

CopepxaHue yueOHOro Marepuaa:

1. TepmoanHamMuueckasi cucreMa. BHyTpeHHsIsl SHEeprus TEPMOAUHAMUYECKOM CUCTEMBI U CITOCOOBI
ee u3MeHenus. KommuecTBo TemoTsl U paboTa. BHyTpeHHsIsI SHEprusi 0JHOATOMHOTO UAEaIbHOTO
raza. Buael Temonepenayn: TEMJIONPOBOJHOCTb, KOHBEKIMS, M3JIydeHHE. TemIoeMKOCTh Tena.
VYnenbHas TEMIOEMKOCTh BellecTBa. KomudecTBo TemoTsl npu Terwionepenade. [lepBbiil 3akoH
TepMmoauHamMuKu. [I[pumMeHeHre nepBoro 3akoHa TePMOJAMHAMUKY K u3ompolieccam. I 'padudeckas
uHTepnpeTanus paboTsl raza. TermaoBble MamuHbL. [IpHHIMNBI JEHCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpazoBanus 3HEPrUM B TEIUIOBBIX MamnHax. KoadduimeHT nonesnoro aencTBus (nanee —
KIIJI) TtermmoBo#t mammubl. I{ukn Kapuo u ero KIIJI. Btopoi#t 3akoH TepMOIMHAMHKH.
HeobpaTumocTh mpo1ieccoB B MpUpoae. DKOJOTHYECKHE TPOOIEMbI TETNIOIHEPT e€TUKH.

2. I3MepeHnue y1enbHON TEMI0EMKOCTH.

Tema 3.3
ArperaTHble
COCTOSIHUS BEILIECTBA
u ¢a3oBbie
MIEPEXOIbI

CopepxaHue yueOHOTro MaTepHuaa:

1.ITapooOpa3oBanue ¥  KOHJeHcanus. McnapeHue W KUIEHWE. YJenbHas  TemoTa
napooOpazoBaHus. 3aBUCUMOCTb TEeMIIEpaTypbl KUIEHHMS OT JaBieHus. AOCOJIOTHas U
OTHOCHUTEJIbHAsl BIAXXHOCTh Bo3Ayxa. Haceimennelii map. Teeppoe Teno. Kpucramimueckue u
amopdHble Tenma. AHHM30TPONUS CBOWUCTB KpucTayuioB. JKujkue kpuctamisl. CoBpeMeHHbIE
MaTtepuansl. [lnaBneHne W Kpucraimszauus. YienbHas TeruioTa miasieHus. CyOnumarus.
YpaBHEHHE TEIIOBOTO OanaHca

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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B ToMm uncie nabopatopHsIx paboT 2
JlabopaTtopHnast pabota 2. Onpe/ieneHne BIaKHOCTH BO3IyXa. 2
IIpodeccuoHabHO OPHEHTHPOBAHHOE CO/lep:KaHMe (co/lep:KaHHe MPUKJIAJTHOTO0 MOYJIS) 2
B TOM uncie npakTH4ecKux 3aHATUN 2
[IpakTnueckoe 3ansaTue 1. TexHudyeckne ycTporuCTBA U MPAKTHYECKOE IPUMEHEHHE: CITHIOMETD, 1
JBIKEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC Mepeaun, IO IIUITHIKA, BOJOMET, KOTIep,
MPY>KUHHBIN TTUCTOJIET, IBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB U PAKET.
[IpakTuueckoe 3anstue 2. Mcnonp30BaHne 3aKOHOB MEXaHHUKH 711 OOBSICHEHHS! IBHKCHHUS 1
HEOECHBIX TeJ U JUIA Pa3BUTUSI KOCMHUYECKUX MCCIEA0BAHUM, TPAaHUIbI IPUMEHUMOCTH
KJIACCHYECKOW MeXaHUKH. MImMuTanus HeBecOMOCTH
Pa3nen 4. DieKTpoaAnHAMHUKA 20 OK 01
Tema 4.1 Coneprxanne yaeOHOTo MaTepuana; 4 OK 02
DneKkTpocTaTuKa 1.0nexTpuzanus Ten. DIeKTpuueckuil 3apsa. JlBa Buaa s>MeKTpUUecKUX 3apsanoB. [IpoBoaHukw, OK 03
JURJIEKTPUKU U TOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS JIEKTPUUYECKOro 3apsaa. BzanmoneiictBue OK 04
3apsanoB. 3akoH Kynona. Dnekrpudeckoe nose. HanpsskeHHOCTB anekTpudeckoro nosis. [Ipuanun OK 05
CYINEPIO3UINH IEKTPUUYECKUX MOoJIeH. JIMHNN HaNpsHKeHHOCTH 3JIeKTpuyecKoro nojs. Padora cun OK 07
anekTpocraruueckoro nois. [lorennuan. PasHocts noteHuuanos. [IpoBOJHUKN U TUANEKTPUKU B
3NEKTPOCTATUUECKOM MoJje. J(Mu3nekrpuyeckas NpOHULIAEMOCTh. DIIeKTpoeMKocTh. KoHeHncarop.
DIEKTPOEMKOCTD IJIOCKOTO KOHJAEHCATOPA. DHEPIHs 3apsKEHHOTO KOHIAEHcaTopa.
2. I3MepeHnune a1eKTpOeMKOCTH KOHIEHCATOPa.
Tema 4.2 Coneprxkanue yaeOHOT0 MaTepuara; 6
[TocTostHHBIN

3HeKTqueCKHﬁ TOK.

Toxu B pa3muyHBIX
cpenax

1. DnexkTpuueckuii TOK. YCIOBHsI CYIIECTBOBAHMS 3IEKTpUYECKOro Toka. Mcrounuku toka. Cuia
Ttoka. llocrosHubiii TOK. Hampsokenne. 3akon Oma uid ydacTKa LENU. OJIEKTPUUYECKOE
CONPOTHBIICHUE. YIE€JIbHOE CONPOTUBICHHME BellecTBa. [locnenoBarenpHoe, MapaIeNbHOE,
CMEIIaHHOE COEJMHEHUE IMPOBOAHUKOB. PaboTa 3nexkrpuueckoro toka. 3akoH [Dxoyns-Jlenua.
MOIIHOCTh JIEKTPUYECKOTO TOKA. OJIEKTPOJBIKYLIAs CHUJa W BHYTPEHHEE COINPOTHUBIICHUE
UCTOYHMKA Toka. 3akoH Oma a1 moyHOW (3aMKHYTOM) nsnexTpuyeckod nenu. Kopotkoe
3aMbIKaHHUE.

2.O7eKTpOHHAsT MPOBOJUMOCTb TBEPIBbIX METAUIOB. 3aBUCUMOCTb CONMPOTHBICHHS METAJUIOB OT
Temneparypbl. CBEpXIPOBOIUMOCTb. DIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX
nyukoB. [lomynpoBoguuku. CoOcTBeHHass M TNPHUMECHAas MPOBOJUMOCTH IOJYIIPOBOIHUKOB.
CroiictBa p-n-nepexojna. IloaynmpoBoHUKOBBIE MPUOOPHI. DJINEKTPUUECKUI TOK B pacTBOpax M
pacIuiaBax 3J1E€KTPOIUTOB. DIEKTPOIUTUYECKAS IUCCOLMALMSL. DIEKTPOIN3. DIEKTPUUECKUM TOK B
razax. CaMOCTOSITENIbHBIA U HECAMOCTOATEIbHBIN pa3psal. Monnus. [1nasma.
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B ToMm uncie nabopatopHsIx paboT

JlabopaTtopHast pabota 3. M3ydyeHne CMEIanHoro COeTMHEHUS PE3UCTOPOB.

|

JlabopaTtopHast paboTa 4. U3mMepeHue aIeKTPOIBUKYIIEH CUITbl HCTOYHUKA TOKA U €70 BHYTPEHHETO
COIIPOTUBJICHHUA

Tema 4.3
MaruauTHO€ ToJie.
DOneKTpoMarHuTHas
WHTYKIHS

CoJneprkanue ydeOHOro MaTepuana:

1.ITocTrostHHBIE MarHUTHL. B3ammomelcTBHE MOCTOSIHHBIX MAarHUTOB. MarHutHoe moje. Bekrtop
MarHuTHOM MHAYKUWH. [IpuHiun cynepnosununu. JInHnn MarauTHOW MHAYKIUU. KapTrHa nmuHui
MarHUTHOW WHAYKIMH TIOJS TOCTOSHHBIX MarHUTOB. MarHuTHOE TOJIE€ MPOBOJHUKA C TOKOM.
Kaptrna nuHMI 0SS JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3AMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA,
KaTymku ¢ TokoM. OneIT Opcreaa. BzaumopeiicTBre nmpoBoJHUKOB ¢ TOKOM. Cuina Ammepa, ee
Moaysib U HampasieHue. Cuna JlopeHia, ee MOoAyiab M HampaBieHHe. [[BrkeHUEe 3apsyKeHHOU
YacTULIBI B OJHOPOJTHOM MarHuTHOM moJie. Pabota cumbl Jlopenua.

2.5IBnenue snekTpoMarauTHOM HHAYKIHH. [IoTOK BekTOpa MarHuTHOM HHAYKIHUH. DJ]C HHIYKITNY.
3aKkoH  JJeKTpoMarHuTHOM  mHAaykuuu  @apanges.  BuxpeBoe — 3nekTpuyeckoe — MOJE.
DIEeKTPOABMKYILAs CUJIa UHAYKIUU B MPOBOJHUKE, JIBHKYILIEMCS IIOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM 1mosie. IlpaBwio Jlenuma. WuaayktuBHOCTH. fBienHue camouuaykiuu. IJC
CaMOMHIYKIMHU. DHEPIUsl MArHUTHOIO MOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHuTHOE MOJIE.
3.M3ydyeHne MarHuTHOTO MOJIsl KaTyIIKU ¢ TOKOM. MccnenoBanue 1eHCTBUS MOCTOSSHHOTO MarHuTa
Ha paMKy C TOKOM.

B ToM uncie nabopatopHsIx paboT

JlaboparopHas paboTa 5. M3ydeHue siBI€HUS SIEKTPOMarHUTHOM WHIYKIIUH.

IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE COIep:KaHue (Colep:KaHNe MPUKJIATHOTO MOTYJIsT)

B Tom uncie MNPAKTHUYCCKUX 3aHATUHN

[IpakTuyeckoe 3ansaTue 1. TexHuueckue ycTpoicTBa U NPAaKTUYECKOE IPUMEHEHHUE: HIIEKTPOCKOTI,
JJIEKTPOMETp, KOHJIEHCATOp, KOMUPOBAIbHBIM ammapaT, CTPYHHBI NpUHTEp, ammepMmerp,
BOJIBTMETP, PEOCTAT, ICTOUHUKHU TOKA, JIEKTPOHArpeBaTebHbIe TPUOOPHI, JEKTPOOCBETUTENbHBIE
npuOOphl, TEPMOMETP CONPOTHUBICHHS, BaKyyMHBIH IHOJ, TEPMUCTOPBHI M (HOTOPE3UCTOPHI,
MOJIyIIPOBOIHUKOBBI ~ JIMOJ,  TajbBaHMKa, IOCTOSIHHbIE  MAarHWThl,  JIEKTPOMAarHUTHI,
IEKTPOABUIaTENb, YCKOPUTENIN NIEMEHTAPHbBIX YaCTHILL, UHAYKLIIHOHHAS MEYb.

RININININ

[IpakTudeckoe 3ausaTHE 2. Mepbl 31eKTPOOE30aCHOCTH, NIEKTPOCTaTUYECKAs 3allluTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOPOTKOE 3aMBIKAHUE.

Pa3pnen 5. Kojie0anus 1 BOJIHBI

16

Tema 5.1
MexaHnueckue u
3JEKTPOMAarHUTHbIE

CogepxaHue yueOHOT0o MaTepHuaa:

1. KonebarenvHasi cucrema. CBobOoanbie konebanusi. ['apmonumdeckue konebanus. Ilepuon,
4yacToTa, amMIumTyaa u (asza kosnebaHui. llpyKHHHBIM MasTHUK. MaTeMaTW4ecKUid MasiTHHK.

OK 01
OK 02
OK 04
OK 05
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KoJie0aHus

VYpaBHeHHe TapMOHHMYECKMX KojeOanmil. Kunematmdueckoe © JUHAMHUYECKOE OIHUCAHHE
KoJiebaTeNbHOTO NBIKEHUS. [IpeBpaiienue sHepruu Mpu rapMOHUYECKUX KosieOaHusx. CBs3b
aMIUIUTY/Ibl KOJIEOaHUH UCXOTHOM BEIMUMHBI C aMILTUTYI0M KoJie0aHUi ee CKOPOCTH U YCKOPEHHUSI.
Konebatenpubiii  koHTYp. CBOOOJHBIE DJIEKTPOMAarHUTHBIE KOJ€OaHWS B HJICATHLHOM
KOoJIeOaTeIbHOM KOHType. AHAJIOTHS MEXKIYy MEXaHWYeCKUMHU U AJIEKTPOMArHUTHBIMHU
KOJICOaHUSIMU.

2.@opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTrUU B HJICATHPHOM KOJIeOATEeIbHOM KOHTYpE.
BrinyxneHHbple MexaHudeckue koJsieOanusa. Pesonanc. PezonancHas kpuBas. BwiHyXIeHHBIE
JNIEKTpOMAarHuTHhIe KoJyieOaHusa. I[lepemenHblii TOK. CHHYCOMIAIBHBIN TEPEMEHHBIN TOK.
MOIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYAHOE W JCHCTBYIOIIEE 3HAYEHUE CHJIBI TOKa U
Hanpspkenus. Tpancdopmatop. [IponsBoacTBo, nepenada u moTpedIeHNue SEKTPUIECKON SHEPTHH.
DKOJIOTMYECKUE PUCKU IPU MPOU3BOJACTBE AIEKTPUUECKOM 3Hepruu. KynbTypa ucnosib30BaHMs
AIEKTPO3HEPIUH B IOBCEAHEBHOM )KU3HU.

3. UccnenoBanue 3aBUCUMOCTH NIEPHO/1a MAJIBIX KOJIeOaHUM Ipy3a Ha HUTHU OT JUIMHBI HUTH U MacChl
rpy3a. HccnenoBaHue mEpEeMEHHOTO TOKa B LENM M3 MOCIEAOBATEIIBHO COEIUHEHHBIX
KOHJICHCATOPa, KaTyIIKHA U pE3UCTOpa.

Tema 5.2
MexaHndeckue u
ANIEKTPOMArHUTHBIS
BOJIHEI

CopepxaHnue yueOHOro Marepuaia:

1. Mexanuyeckue BOJIHBI, ycioBUs pacmpocTpaneHus. [lepuoa. CkopocTh pacmpoCTpaHEHUs U
JuiiHa BOJIHEL. [lonepeunsie U mpoAosbHbIe BOJIHBL. HTEepdepeHius u audpakins MexaHn4ecKux
BoJIH. 3ByK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka. DIeKTpOMarHUTHbHIC
BOJIHBI. Y CIIOBUS U3YYEHUSI DJIEKTPOMAarHUTHBIX BOJH. B3anMHas opuenTarus BektopoB E, Bu v
B 3JIEKTPOMAarHUTHOW BOJHE B Bakyyme. (CBOMCTBa 3JIEKTPOMArHUTHBIX BOJH: OTPa)KEHUE,
MpenoMIIeHue, nojspuzanus, audpakuus, natepdepernns. CKOPOCTh AMEKTPOMArHUTHBIX BOJIH.
[lkana sMeKTPOMArHUTHBIX BOJH. [IprMeHeHHe SIeKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.
[IpuHuunel paguocBs3u U TeneBUleHUA. Panuonokanus. DJIEKTPOMAarHUTHOE 3arps3HEHUE

OKPY>KaIOIIEeH CPeJIbl.

Tema 5.3 Onruka

CogepxaHue yueOHOTro MaTepHuaa:

1.IlpssimonuHeliHOE pacnpoCTpaHEeHHEe cBeTa B OJHOPOAHOM cpene. JIyu cBera. OTpakeHue cBeTa.
3akoHbl oTpaxkeHus cBeta. IlocTpoenue n3obpaxxkeHuil B mockoM 3epkaie. [Ipenomnenue ceera.
3aKkoHBl TpeloMIIeHHs cBeTa. AOCOJIIOTHBIA TMOKazaTenb npenomseHus. [lomHoe BHyTpeHHee
oTpaxeHnue. [IpenenpHblil yroyl MOJHOrO BHYTPEHHEro oTpakeHus. ucnepcus csera. CioKHBIN
cocraB Oenoro cera. L[Ber. Cobuparoniue u paccenBaronue JduH3bl. ToHKas auH3a. DoKycHOE
paccTosiHMe W ONTHYecKas Cuila TOHKOHM JuH3bL. IlocTpoeHne m3oOpaxkeHHid B coOMparonmx U
pacceuBaromnX JauH3aX. PopMysla TOHKOW JIMH3BL. YBEIMYEHHE, JaBaeMoe JHMH30M. [Ipenenst
NPUMEHUMOCTH TeoMeTpuueckoil ontuku. MHrepdepennus cera. KorepeHTHble HCTOYHUKH.

OK 07
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VYcnoBust HaOMOAEHUST MAKCUMYMOB M MUHUMYMOB B HHTEP(EPEHLIMOHHOW KapTHHE OT JABYX
cUH(a3HbIX KOTEPEHTHBIX UCTOYHUKOB. Judpakuus csera. JudpakuuonHas pemierka. YcioBue
HaOMIOJIEHUS] TJIABHBIX ~MAaKCUMYMOB MpH MaJeHUM MOHOXPOMAaTUYECKOTO CBeTa Ha
T pakIMOHHYIO pemieTky. [lonspuzanus ceeta.

2. HabnroieHue TUCTICpCHU CBETA.

B ToMm uncie nabopatopHsIx paboT

JlaboparopHas padoTa 6. Mi3amepeHne moka3aTteist IPeIOMIICHHUS CTEKIIA.

JlabopaTtopHnas pabora 7. MccnenoBanne cBOMCTB M300pakeHUH B JIMH3AX.

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJepKaHMe (COMepPsKAHUE MPUKJIATHOT0 MOTYJIs)

B ToM yncie npakTHYeCKUX 3aHATUIA

[Ipaktuueckoe 3anstue 1. Texauyeckne ycTpoWcTBa M MPAKTHYECKOE MPUMEHEHHE: ceiicmorpad
ANIEKTPUYECKHI 3BOHOK, I'€HEPAaTOp MEPEMEHHOI0 TOKa, JMHHUM 3JIeKTpoIepenad, My3bIKalbHbIE
WHCTPYMEHTBI, YIbTPa3BYKOBasl TUArHOCTHKA B TEXHHKE M MEIUIMHE, pajap, paauoNpHEMHUK,
TEJNEeBU30p, aHTeHHa, TenedoH, CBY-neus, ouku, nyna, ¢oToamnmnapar, NpoeKIIMOHHBIN anmnapar,
MHUKPOCKOTI, TEJIECKOI, BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PellIeTKa, HOJISPOU, TEIECKOIL

RPININ RPN

[IpakTuueckoe 3anarue 2. Buabl uznydenuid. Buabl criektpoB. CriekTpbl ucnyckanus. CrekTpbl
norjomeHus. CroekTpanpHblii  aHanu3. CHexkTpaibHble Kacchl 3Be3/A. YIbTpapHOIETOBOE
m3nydenne. UHdpakpacHoe uznydenue. PentrenoBckue myuu. Mx mpupoma u cBorictBa. Illkana
AJIEKTPOMArHUTHBIX U3ITYYSHHH.

Pa3znen 6. OcCHOBBI crienMAJbLHONH TEOPHMH OTHOCUTEILHOCTH

Tema 6.1
OcHOBBI TEOpUHU
OTHOCHUTEIIHOCTH

CogepxaHnue yueOHOro MaTepuaa:

1. TI'panunsl NPUMEHUMOCTH Kilaccuyeckoil MmexaHuku. [locTymaTel crnenuanbHOM Teopuu
OTHOCUTENILHOCTH: HMHBAPUAHTHOCTH MOJIYJS CKOPOCTH CBeTa B BaKyyMme, MPHUHIUI
OTHOCHTEILHOCTH OHHITeHHA. OTHOCHUTEIHLHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU W
COKpAIllEeHUE [UIMHBI. DHEpPrust U UMMIYJIbC CBOOOMHON yacTuilbl. CBSI3b MacChl C SHEPrued u
HMMITYJT5COM CBOOOIHOM YaCTHIIbI. DHEPTHUs TOKOsI CBOOOJHON YaCTHUIIBI.

OK 01
OK 02
OK 04
OK 05

Pa3zpen 7. KBanToBas

H3UKa

12

Tema 7.1
OJIEMEHTHI
KBAaHTOBOU ONTHUKHU

CogepxaHue yueOHOTo MaTepHuaa:

1. ®otonsl. opmyna [1nanka cBsa3u 3Hepruu (OTOHA € €ro YaCTOTON. DHEPrus U UMIYIbC (POTOHA.
OtkpeiTue u ucciaenoBanue (otordpdexra. Ombitel A.I'. CroneroBa. 3akonsl (orodrddekra.
VYpaBuenue DiinmreitHa 11 potoadpdexta. "KpacHast rpanuna" gortosddexra. JlaBnenue cpera.
OmnpiThl I1.H. Jle6eneBa. Xumuueckoe aeiicTBUE CBETA.

Tema 7.2
Crpoenue atoma

CopepxaHue yueOHOT0 MaTepHuaia:

1. Monens atoma Tomcona. OnbiTel Pezepdopaa no uccnenoBanuio crpoeHus aroma. Ilnanerapuas
mozenb atoma. [locrynatel bopa. Mznydenue u norsomenre (GoTOHOB NpU MEpPexXo]e aroMa C

OK 01
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OK 05
OK 07
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OJIHOTO YpPOBHS SHEpruu Ha Apyroi. Bunel cnextpoB. CrieKTp ypoBHEH 3HEpruM aroma BOJ0OpOa.
BonHoBseble cBolicTBa yactuil. Bonuel ne bpoiins. KopnyckymnsipHo-BoaHoBo# nyanusm. udpaxius
ANIEKTPOHOB B KpucTauiax. CIIOHTAaHHOE U BBIHY)KJIEHHOE H3JIydeHHE. Y CTPOWCTBO U NMPUHIUI
paboTsI 1a3epa.

2. HabmoieHne TuHeHYaToro CreKTpa.

Tema 7.3 AtomHOE

Conepkanue yqeOHOro MaTepuaa:

PO

1.Metoapl HAOMIOJAEHUS M PETHCTPALMUA DJIEMEHTApHBIX 4YacThil. OTKPBITHE DPAaTUOAKTHBHOCTH.
OmneiTel Pesepdopra mo ompenenennio cocraBa paAlMoakKTUBHOIO u3iaydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3iydeHus. BnusHue painoakTUBHOCTH Ha JKMBbIE OpraHu3Mbl. OTKpbITHE IPOTOHA
u HeWTpoHa. Hyknonnas Mmozens siapa ['eiizenoepra-MBanenko. 3apsin sapa. MaccoBoe 4uciio siapa.
N3otombl. Anbda-pacman. DIeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacman. ['amMa-usnydenue. 3akoH
PaZAMOaKTUBHOTO pacmaja. DHEPTus CBA3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusie peakuuu. Jlenenue u cuHTEe3 sAep. AnepHbiii peaktop. TepMmosiiepHBIA CHHTES3.
[IpoGneMbl U EPCIEKTUBBI AAECPHON IHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIEPHON SHEPTETHKHU.
DOnemeHTapHble yacTUIlbl. OTKpBITHE MO3UTpOoHA. DyHIaMEHTANIbHbBIE B3aUMOICHCTBHUSL.

2. WccnenoBanue TpeKoB yacTull (1o roToBeIM (poTorpadusim).

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJepKaHMe (COMePKAHUE MPUKJIATHOT0 MOTYJIs)

B tom umcie MPAKTHUYICCKUX 3aHATUH

N

HpaKTI/I‘IeCKOG 3aHsaTHE 1. HCHOBaH urpa: HOHSITI/ISI, CBSA3AaHHBIC C NU3YYCHUCM MCETOAOB HAYYHOI'O
IIO3HAaHHA:. SABJICHHC, Hay‘lHBIﬁ (1)aKT, THUIIOTE34a, (bH?»H‘I@CKaH BCIIMYMHA, 3aKOH, TCOpuUs,
Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOJCIIUPOBAHNC, MO/JICJIb, U3BMCPCHUC.

[IpakTuueckoe 3anatue 2. TexHudyeckre yCcTpoiicTBa U MPaKTUYECKOe MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuuK, coilHE4YHass OaTapesi, CBETOOUOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBIA KOMIIBIOTED,
J03UMETp, kKamepa BuiibcoHa, siaepHblil peakTop, aroMHasi 6omoa.

Pasznen 8. DiemenTnl a

CTPOHOMHUH M ACTPOPUUKH

Tema 8.1

CogepxaHue yueOHOro MaTepHuaia:

OneMEHTHI
aCTPOHOMMHU U
acTpopU3NKI

1.Bun 3BesnHoro HeOa. Co3Be3nus, sipkue 3Be3/bl, IJIaHEThl, UX BUAUMOE ABIKeHue. ConHeuHas
cucrteMa. [lmanersl 3emHOlM rpynmbl. [lnanersi-rurantel. Manbsie Tena COJIHEYHOM CHUCTEMBI.
Comnnue, dpotocdepa u armochepa. ConHeyHast akTUBHOCTb. Mcrounnk sHepruu CojHIa U 3BE3].
3Be3/bl, HUX OCHOBHBIE XapaKTEPUCTHUKU: Macca, CBETUMOCTb, paauyc, TeMmIeparypa, Hux
B3aMMOCBS3b. 3B€3blI IVIABHOW IIOCIENOBATEILHOCTH. 3aBHCHUMOCTL ''Macca - CBETUMOCTH'" IS
3BE3]1 TJIABHOM MMOCIEeI0BAaTeNbHOCTH. BHYTpeHHee cTpoenue 38e3/1. CoBpeMEHHbIE PeCTaBICHUS
0 MPOUCXOXKEHUHU U 3BoJIIOIMU COoHIIA U 3B€3/1. DTallbl )KU3HU 3BE3/1.

2.Mueunsiii [1yts - Hama 'anaktuka. CrimpanbHas cTpykTypa ["anakTuku, pacnpeneneHue 3Be3],
ra3a u neutH. [lonoxenue u apmxenne Connna B anakruke. [1nockas u chepuyeckas moacucTeMbl

OK 01
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lNamaktukn. Tunel ranaktuk. Paguoramaktukm u kBaszapbl. YepHbIe ABIPBI B sApaxX TaJIAKTHK.
Bcenennas. Pacmupenue Beenennoil. 3akon Xa66mna. PazOeranue ranaktuk. Teopust bonbuioro
B3pbIBa. Monenb «ropsiueit Beenennoit». Macmtabnast ctpykrypa Beenennoil. MeraranakTuka.
Hepemennsie mpo6ieMbl aCTpOHOMUH.

B ToM uncie nabopatopHsIx paboT 2
JlabopaTtopHnast pabota 8. HabmtoneHust HEBOOPY>KEHHBIM TJ1a30M C HCTIOJIB30BAHUEM 2
KOMIIBIOTCPHBIX HpI/IHO)KCHI/Iﬁ AT ONpEACTICHUSA TTOJIOKCHUA HeOeCHBIX 00BEKTOB Ha
KOHKPCTHYIO JaTy: OCHOBHBIC CO3BC3 A1 CeBepHoro MoJiymapus U ApKHU€ 3BC3 b1
[IpomexxyTounast arrectanus B hopme nuddepeHIInpoBaHHOTO 3a4eTa 2
Bcero: 96
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3. YcnoBus peanuzanuy mporpaMMbl 001eo0pa3oBaTeIbHOM TUCIUTLIAHBL

3.1. MarepuanbHO-TEXHHUECKOE 00ecTieueHUE
Jns  peanuzanui TPOTpaMMbl  AMCHUIUIMHBI MPEIYCMOTPEH KaOWHET (PU3MKM, OCHALICHHBIH
000pyJOBaHNEM, TEXHUYECKUMU CPEACTBAMHU 00YUEHUSI.

Ne ‘ HaumenoBanme 0060pyaoBaHus ‘ KosmmyecTso

I CnenmanusupoBaHHasi MEOEIIb U CUCTEMbl XpaHEHHUS

OcHoBHOE 000pyIOBaHUE

Cron yueHn4eCcKuii 13

Cryn yuyeHn4ecKuii 25

Cron npenoaaBareys ¢ AIUKaAMHA JJId XpaHCHUS

Kpecno npenogasarens

Ikad s XxpaHeHus yaeOHBIX MOcoOUi

N[OOI AIWIN -

1
1
WurepaxktuBHas nanens Lumien LMP6503ELRU 1
2
3

CreHIbpl HACTEHHBIE

IT Texunueckue cpencraa

OcHoBHOE 000pyIOBaHNE

1 CereBoil GuibTp 1
2 MynbTUMEIUHHBIN KOMIUIEKC (MylbTUMeqHa-npoekTop Benqg, akyctuueckas 1
cucrema Sven), HaCTEHHBIH 3KpaH
3 | Kommerotep mnpemomaBatens (OC A LNUX' eppapoumo-npaBoBas  cucTeMa 1
Koncymprant Ilmoc (cereBas (haiinm-cepBepHas Bepcusi), aHTHBHUpYycHOoe [1O
Kaspersky)
4 VR ouku (04ku BUpTyanbHOU peanbHOCTH) ¢ [10 1o ¢gusuxe 18
5 [xad ana xpanenust VR obopynoBanus 1

11T lemoHCTpanioHHBIE Yy4eOHO-HATJISTHBIC TIOCOOMS

OcHoBHOE 000pyOBaHUE

1 Hudporsie YMK PaGoure mporpaMMbl AMCIUIUIMHBI, KaJeHIAPHO-TEMAaTUYECKU TUTaH, (HOHI
OIIEHOYHBIX CPEACTB o mucuumuinae, LMS Moodle

3.2. UudopmarmonHoe oOecrieueHne peann3aiuy IporpaMMbI

Jnst peanuzanuu  MporpaMMbl  OMOIHMOTEUHBIH (GOHA 00pa30BaTENBbHONW OpPraHU3AMH HMEET
AJIEKTPOHHBIE 00pa3oBaTelbHbIE U HH()OPMAIMOHHBIE PECYPChI, PEKOMEHAYEeMbIe JUIsl MCIIOJIL30BAHUS B
00pa3oBaTeIbHOM TpoIlecce, HE CTapIle MSATH ¢ MOMEHTa M3IaHusl.

OCHOBHBIE AIIEKTPOHHBIE U3/IAHUSA:

1. ®usuka. bazoBblii ypoBeHb : y4eOHUK [UIsi OOpa30BATENbHBIX OpraHU3alUl, peaTu3yIoInuX
oOpa3oBaTesibHbIe TIPOTpaMMBbl cpefHero mpodeccuonansHoro obpazosanust / H. C. Ilypsimena, H. E.
Baxeerckas, [[. A. Hcaes, B. M. Yapyrun. — 2-¢ u3a., crep. - Mocksa : [Ipocsemenue, 2025. - 517 ¢. —
(YaeOuuk CIIO). - ISBN 978-5-09-124948-4. — ObC Znanium. - URL:
https://znanium.ru/catalog/product/2202345

2. ®usuka. ba3oBsiii ypoBeHsb. [IpakTukym 1o perieHuro 3aaad : yueOHoe nocodue, pazpadboTaHHOE B
KOMIUIEKTE € Y4eOHHKOM i 0Opa3oBaTeNbHBIX OpraHu3alui, peanu3yloumx o0pa3oBaTelbHbIC
nporpaMMel cpeanero mnpodeccronanbHoro oopazopanust / H. C. Ilypeimmesa, H. E. Baxeesckas, . A.
HUcaes, B. M. YapyruH. — 2-e uzn., crep. - Mocksa : [Ipocsemienue, 2025. - 240 c. — (Yuebnuk CIIO). - ISBN
978-5-09-124947-7. — BBC Znanium. - URL.: https://znanium.ru/catalog/product/2202344

JlonosHUTEIbHBIE HCTOYHUKHU:

1. ®wusuka.ru. — Pexum nocryna: https:/fizika.ru.
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4. KoHTpOJb 1 OLIEHKA pe3y/IbTaTOB OCBOCHUSI 00111€00pa30BaTEIbHOM TUCIUILTNHBI

KoHTposib M OIIEHKAa pacKpBIBAIOTCS 4Yepe3 YCBOCHHBbIC 3HAHHMA U NPHOOPETCHHBIE CTYACHTaMH
yMEHUSI, HaIllpaBJIeHHbIE HA (POPMHUPOBAHUE OOITUX U PO(PECCHOHATBHBIX KOMITETCHIIUH.

Ko 1 HanmeHoBaHUE POPMUPYEMBIX
KOMIIETEHIIU U

Paznen/Tema

Tur orleHOYHBIX
MEpOIPUITUI

OK 01. BsibupaTs criocoObl pemieHust 3agad
npodeccnoHaTbHOM

JEATETbHOCTH PUMEHHUTEIBHO K PA3TUIHBIM
KOHTEKCTaM

Paszpen 2. Temnr 2.1., 2.2., 2.3.
Paszpen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Temn1 4.1., 4.2., 4.3.
Pazpen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Tema 6.1.

Pazgen 7. Temnr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1

OK 02. Hcnonb3oBarhb  COBpPEMEHHbIE
CpeZAcTBa TOUCKA, aHAIN3a U WHTEPIpETaIiN
nHpOpMAINH U

I/IH(bOpMaHI/IOHHI)Ie TEXHOJIOTUU JJIA
BBITIOJTHEHUST  3a7ad  TIpodeccuoHambHOM
NESTSITEHOCTH

Pazgen 2. Temnr 2.1.,2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temn1 4.1.,4.2.,4.3.
Pazgen 5. Temur 5.1.,5.2.,5.3.
Pa3nen 6. Tema 6.1.

Pasgen 7. Temwr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1

OK 03. IlnanupoBaTh UM pealn30BbIBATh
CcOOCTBEHHOE po¢eCCHOHATBHOE u
JHMYHOCTHO® pa3BUTHE,
MPEINPUHIUMATEIBCKYIO  JICITEIBHOCTh B
npodeccuoHaNbHOM  cdepe, HCIOJIb30BaTh
3HaHUS 1O (PUHAHCOBOW TPAaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CHTYaIUsIX

Paznen 1. Tema 1.1.
Pazgen 3. Temur 3.1.,3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3.
Pa3nen 8. Tema 8.1

OK 04. DddexkTnBHO B3aMMOACHCTBOBATh U
paboTaTh B KOJUIGKTUBE 1 KOMaH/Ie

Pazgen 2. Temur 2.1.,2.2., 2.3.
Pazgen 3. Temur 3.1., 3.2, 3.3.
Pasnen 4. Temrr 4.1., 4.2., 4.3
Pazgen 5. Temur 5.1.,5.2., 5.3.
Pa3nen 6 Tema 6.1.

Pazgen 7. Temwr 7.1, 7.2, 7,3

OK 0s.
UCbMEHHYIO

OcymiecTBisATh  yCTHYIO H
KOMMYHHKAITHIO Ha
roCyJIapCTBEHHOM SI3BIKE Poccuiickoii
denepanut ¢ y4eTOM  OCOOEHHOCTEH
COILIMAJIFHOTO U KYJIbTYPHOTO KOHTEKCTa

Pazpen 1.

Pazgen 2. Temur 2.1.,2.2., 2.3.
Pazgen 3. Temur 3.1., 3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Pazgen 5. Temur 5.1.,5.2.,5.3.
Pa3nen 6. Tema 6.1.

Pazgen 7. Temwr 7.1, 7.2, 7.3
Pa3nen 8. Tema 8.1

OK 07. CopueilcTBOBaTh  COXPAaHEHUIO
OKpY)KaIoIllel Cpelibl, pecypcocOepexeHHIO,
NPUMEHATh 3HaHHUSA 00 M3MEHEHUHU KJIUMaTa,

Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Temr1 4.1.,4.2.,4.3

- YCTHBIN OIPOC;
- (bpoHTATBHBII
0IIpOC;

- HaO0ICHUE 3a
BBITIOJTHEHUEM
1a00paTOPHBIX padoT;

- MPaKTUIECKHE
paboThl (peenue
Ka4eCTBEHHBIX u
pacueTHBIX 3a7a4);

- TECTHPOBAHUE;

- peleHne Keuc-
3ajady;

- HaOJroAeHne o
OIICHKa  TOJTOTOBKH
JIETIOBOM UI'PBI;

- BEITIOJTHEHUE
3aJaHud
MPOMEKYTOUYHOMN
aTTecTaluu

Ha6J'IIO,Z[eHI/I$I B HOCJIIX BBIACHCHUS CIIPOCAa HA
CTPAXOBbIC ITPOAYKTHI

NPUHIUITEI  OepeXIMBOrO  Mpou3BOACTBa, | Pasmen 5. Temsr 5.1.,5.2., 5.3.
3¢ deKkTUBHO AelCTBOBaTh B upe3BbluaiiHbiX | Pasmen 7. Temst 7.1, 7.2
CUTYyalUsIX. Pazpnen 8. Tema 8.1

[NIK 2.1 IIpoBomute  cratuctuueckue | Pazpen 2. Temsr 2.1.,2.2., 2.3.
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