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1. ObIIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
YYEBHOU JUCIHIUITJIMHbI

1.1 MecTO IMCUHMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
YyeOHast qucruruiiHa «@u3uKay SBISIeTCS 005S3aTeNbHON 4YacThio 00IE00pa30BaTEIBLHOTO KA
OCHOBHOM oOpazoBarenbHO mporpammbl B cooTBeTcTBUM ¢ PI'OC mo crnenmanbroctu 09.01.03
«Onepamop ungopmayuonnwvIx cucmem u pecypcoe»

1.2 lleanp AMCHUILIMHBI

Copep:xanue mporpaMmMmbl 0011e00pa3oBaTeIbHON AUCUUILINHBL «@U3UKa» HAIMPaBICHO Ha
JIOCTH)KEHHE PE3YJIbTaTOB €€ M3ydeHus B cooTBeTcTBUU ¢ TpeboBanusimu GI'OC COO c¢ yuerom
npodeccuonanbHor HanpasieHHOcTH OI'OC CIIO.

1.3 Ilnanupyemblie pe3yJibTAThI OCBOEHUS AU CUMIIIMHBI

1.3.1 B pamkax mnporpaMmbl 0011e00pa30BaTeJbHOH JAUCHUILIUHBI «Pu3nka»
00y4alOIUMHUCS 0CBAMBAIOTCS JIMYHOCTHBIE Pe3yJIbTAThI B YACTH:

1) rpax1aHCKOTO BOCIIMTAHUS:

- cOpMHUPOBAHHOCTb TPAKIAHCKOM MO3MLIMUUA  OOydYarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00I11eCTBA;

2) NaTpUOTHUYECKOTO BOCIIUTAHUSA:

- IICHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, UCTOPHYECKOMY H MPUPOTHOMY
HaCJIEeUIO, TaMATHUKAM, TpaaulusM HapoaoB Poccuu, moctikenusm Poccun B Hayke, MCKYCCTBE,
CIIOPTE, TEXHOJIOTHSIX U TPYIE;

3) AyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

- OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOUYUBOTO OyIYIIETo;

4) 5CTEeTUYECKOTO BOCIIUTAHUSI:

- ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA;

5) ¢pu3HUECKOTO BOCIIUTAHUS:

- chopMHpOBaHHOCTH 3I0OPOBOTO U OE30MACHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO;

6) TpyZOBOTO BOCIIMTAHUSA:

- TOTOBHOCTh K aKTHBHOH JESATCIILHOCTH TEXHOJIOTMYECKOW M COIMAIBHON HAIPaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, TIIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO AESITETbHOCTD;

7) KOJIOTUYECKOTO BOCIIUTAHHUS:

- c(hOpMHUPOBAHHOCTh OSKOJOTHYECKOW KyIbTyphl, TOHMMaHWE BIHUSHUSA COLUAIBHO-
SKOHOMHUYECKUX TMPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COIMATILHOM CPeJibl, OCO3HAHHE TJI00ATEHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

8) IeHHOCTH HAYYHOTO TTO3HAHMUS:

- OCO3HaHHME IIEHHOCTH HAay4HOH AeATeIhbHOCTH, TOTOBHOCTH OCYIIECTBISTH MPOEKTHYIO M
HCCIIeIOBATEIILCKYIO ACSITSIIEHOCTh HHIUBUYATHHO U B TPYIIIIE.

1.3.2 B pamkax mnporpaMmbl 001e00pa30BaTeJbHOH JAUCHUILVIMHBI «Pu3nKa»
00yYalIIUMHCS 0CBAMBAIOTCS MeTalpeIMeTHbIe Pe3yJIbTAThI:

1)oBnazeHue yHUBEpCATbHBIMA YI€OHBIMHU TTO3HABATEILHBIMU JIEHCTBUSIMHU:

a) 6a30BbIC JTOTHYECKHE EHCTBUS:

- CaMOCTOSITENBHO (QOPMYIHPOBATh W aKTyaJUM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

- OCO3HAHME IIEHHOCTH HAy4YHOM MAESTEeNbHOCTH, FOTOBHOCTh OCYILIECTBIISTH MPOEKTHYIO M
HCCIIE0BATENbCKYIO S TENFHOCTh MHAUBUAYAIBHO U B TPYIIIIC;



B) paboTa ¢ nHpoOpmManuei:

- BJaJeTh HaBbIKAMU TMOJy4YeHHs] HMHPOPMAIMM U3 KMCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITENTbHO OCYIIECTBIIATh TOUCK, aHAJIN3, CHCTEMATU3alUI0 W MHTEPIPETAUi0 WH(GOpMAIUN
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

2)OBJIaJIcHUE YHUBEPCATbHBIMI KOMMYHUKATUBHBIMH JICHCTBUSIMHU:

a) oOmieHue:

- OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX Cepax KU3HH,

0) coBMeCTHas JesITeIbHOCTD:

- IOHUMATh U UCIIOJIL30BATh IPEUMYIIIECTBA KOMAaHIHON U HHIMBUYaTbHOU PabOTHI;

3)oBiaJicHUE YHUBEPCAIbHBIMH PETrYISTUBHBIMU JACHCTBUSIMHU:

a) CaMOOpraHu3aIus:

- CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATEIbHYIO JAESITENBbHOCTb, BBISBIATH MPOOIEMBI,
CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4d B 00pa30BATEIHHON JEATEILHOCTH M >KU3HEHHBIX
CUTYaIUsIX;

0) CAMOKOHTPOJIb:

- BJIQJICTh HAaBbIKAMU MO3HABATENIbHON pedIeKCUU Kak OCO3HAHUS COBEpPILIAEMBIX EHCTBUN U
MBICITUTEIIBHBIX MTPOIIECCOB, UX PE3YyIhTATOB U OCHOBAHUN;

B) OMOLMOHAJIbHBIM UHTEJUIEKT, IPeroaraiomuii chopMUpPOBaHHOCTD:

- BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIICH CTPEeMIICHHE K JOCTHD)KCHHIO IEIM M YCIeXy,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHUE IHCTBOBATH, HCXO/I U3 CBOMX BO3MOKHOCTEI;

I') IPUHATHE Ce0sl U IPYTUX JIOACH:

- IPUHUMATH ce0sl, IOHUMAasi CBOU HEAOCTATKU U IOCTOMHCTBA.

133 B pamkax mnporpaMmbl 00mI€00pa30BATEIbHOM JUHCHUILVIMHBI «DU3NKa»
00y4alOIUMHUCSH 0CBAaMBAaIOTCS NpeIMeTHbIE Pe3yJbTaThl:

1) chopmMupOBaHHOCTH TMPEACTaBICHHH O poilu W MecTe (U3UKM U acTPOHOMHHU B
COBPEMEHHOW HaydyHOW KapTHHE MHpa, O CHCTeMooOpasywoomei poiu (U3NKH B pPa3BUTUH
€CTECTBEHHBIX HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKIAJEC POCCUHUCKHX U 3apyOEKHBIX
YUeHBIX-(DU3UKOB B Pa3BUTHE HAYKH; TMOHMMAaHUE (PU3NYECKOH CYIIHOCTH HAOJIOJIAeMBIX SIBICHHUHA
MUKpPOMHPA, MAKPOMHUPA U METaMHUpa; IOHUMAHUE POJIM ACTPOHOMUHU B NMPAKTUYECKOU AESITEIBHOCTU
YesloBeKa U JaJbHENUIIEM HayYHO-TEXHUYECKOM Pa3BUTHH, poiiu (PU3UKHU B (GOPMUPOBAHUU KPYTro30pa
1 QYHKLIMOHAIBHON IPaMOTHOCTH YE€JIOBEKa JIJIsl peIlIeHUs] MPaKTUUECKUX 3a7ay;

2) chopMUPOBAHHOCTh YMEHUHN pacrio3HaBaTh (GU3MUECKHUE SIBJICHHS (ITPOLIECCHI) U OOBACHITH
UX Ha OCHOBE M3YYEHHBIX 3aKOHOB: PaBHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHUE,
cBOOO/IHOE MaJICHHUE TeJl, JBUKEHHE IO OKPYKHOCTH, MHEPLIUS, B3aUMOJICHCTBUE TeJl, KoJebaTeabHOoe
JBIDKEHUE, DPE30HAHC, BOJHOBOE JBIDKEHHE;, IudQy3us, OpOYHOBCKOE [BHKEHUE, CTPOCHHE
KHUJKOCTEH U TBEpABIX TeJl, U3MEHEHHEe o0beMa Tel NpU HAarpeBaHUM (OXJIAXKIECHUH), TEIIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJIEHCAIlUs, [IJIaBJICHUE, KPUCTAJUIM3ALMs, KUIIEHHE, BIAKHOCTh BO3/yXa,
CBSI3b CPEHEN KMHETHUECKON SHEPTUH TEIJIOBOTO JIBUYKEHUS MOJIEKYJI ¢ a0COJIIOTHOM TeMrepaTypou,
MOBBIILICHUE JIABJICHMS ra3a IMPHU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXAY MapaMeTpaMu
COCTOSIHMSI Ta3a B M30MpOIECcCcax; OJJIEKTpU3alus Tell, B3aUMOJEWUCTBUE 3aps/ioB, HarpeBaHHe
IIPOBOJHMKA C TOKOM, B3aUMOJEHCTBUE MArHUTOB, OJJIEKTPOMArHUTHAs WHIYKLIMS, JEHCTBHE
MarHMTHOI'O IOJIsI HAa POBOJHUK C TOKOM M JBWXKYIIMICS 3apsij, 3J€KTPOMarHUTHbIE KojeOaHus U
BOJIHBI, MPSIMOJIMHEHHOE pacHpoCTpaHEHUE CBEeTa, OTPaKEHHUE, IpeIOMIICHHe, UHTepepeHIrs,
Iupakus W TOJSpHU3alMs CBeTa, aucnepcus cBera; (oToanekTpuueckuil 3¢ eKT, CBETOBOE
JJaBJICHWE, BOSHUKHOBEHHE JIMHENYATOIO CIIEKTpa aTOMa BOJOPO/A, €CTECTBEHHAs! U MCKYCCTBEHHAs
PaMOaKTUBHOCTD;

3) BiIageHMe  OCHOBOIOJIATAIOUIMMH  (PU3MYECKUMM  TOHATHUAMH M BEITUYHMHAMH,
XapaKTepU3yloIUMHU  (U3NYECKUE TMpoLecchl (CBSI3aHHBIMM C MEXAHMYECKUM JIBUYKEHHEM,
B3aMMOJICHCTBHEM Te€J, MEXaHWYECKMMM KOJEOaHUSIMH U BOJIHAMH, aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM BEILIECTBAa, TEIUIOBBIMH MpOILIECCaMU; DJIEKTPUYECKMM M MarHUTHBIM  TOJISIMH,
JIEKTPUUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJIE€OAHMSIMU M BOJHAMM; ONTHYECKUMHU SBICHHUSIMU;
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KBaHTOBBIMHM SIBJICHUSIMM, CTPOCHHEM aTOMa M aTOMHOIO $7pa, PaauOAKTHUBHOCTBIO); BIIAJICHUE
OCHOBOIIOJIAraloIIMMHU aCTPOHOMUYECKUMH MMOHATHSIMH, MO3BOJISIFOIIUMYI XapaKTEPHU30BaTh MPOLIECCHI,
MIPOUCXOJIAIINE Ha 3BE3/1aX, B 3BE3/IHBIX CHCTEMaX, B MEXTaJIAKTUIECKOH cpejie; IBIKEeHNEe HEOECHBIX
TEJ1, SBOIIOIHIO 3Be31 M BeelleHHOI;

4) BnajsieHHE 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSAMH (3aKOH BCEMUPHOTO TAroreHus, I, Il u
[IT 3akonsl HprOTOHA, 3aKOH COXpaHEHUsS MEXAHWYECKOM HSHEPruu, 3aKOH COXPAHEHMSI HMITYJIbCa,
INPUHLMII CYNEPIO3ULIMHU CWJI, TPUHIUI PABHOIPABHOCTH HHEPLUUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KUHETUUECKYI0 TEOPHI0 CTPOEHUS BEUIECTBA, Ta30BbI€ 3aKOHbI, IIEPBBIA 3aKOH
TEPMOJAMHAMMKY; 3aKOH COXPaHEHHUs AJIEKTPUUECKOT0 3apsa, 3akoH Kyinona, 3akon OMa i ydyacTka
uenv, 3akoH OMa I8 TOJMHOM d2JIeKTpUYeckor 1menu, 3akoH JDkoyns - JleHma, 3akoH
NEKTPOMAarHUTHOM  MHAYKIMM, 3aKOH  COXpPAaHEHHUsS  DHEPruM, 3aKOH  IPSMOJUHEHHOIO
pacpoCTpaHEHHUs CBETA, 3aKOH OTPAXKEHUsl CBETAa, 3aKOH IPEJIOMIICHHS CBETA; 3aKOH COXPAaHEHUs
SHEPruM, 3aKOH COXPAHEHHUS HMIIYJIbCA, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOIro 3apsAja, 3aKOH
COXPaHEHHUS MacCOBOTO YHWCIA, MOCTYNaThl bopa, 3aKOH paJMOaKTUBHOTO paclaja); YBEpeHHOE
UCIOJIH30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEN NP aHanu3e (pU3nyecKux sBJICHUN U MPOIECCOB;

5) yMeHHe YUUTHIBaTh TpaHUIBl NPUMEHEHHUS HW3YYEHHBIX (QPU3UUYECKHX MOJeNeil:
MaTepuagbHas TOYKa, MHEpLUalbHAsl CUCTEMA OTCYETA, MJCAIbHBIA ra3; MOJEIM CTPOECHMsS Ia30B,
KUJKOCTEH W TBEPABIX TEJl, TOUCUHBIN SJIEKTPUUECKUI 3apsj, sepHas MOJElb aToMa, HYKJIOHHas
MOJIENIb AaTOMHOTO Si/Ipa MPH perieHnH (HU3NIECKHUX 3a/1a4;

6) BIaJeHHE OCHOBHBIMH METOJIAMU HAyYHOTO TO3HAHUS, HCIIOJIb3yeMbIMH B (HU3HKE:
MIPOBOJIUTH MPSIMbIE M KOCBEHHbIC U3MEPEHUs (PU3MYECKUX BEITMYMH, BEIOMpAsi ONTHMAIbHBIN CLIOCO0
U3MEPEHUS] U MCIOJIb3Yys HM3BECTHBIE METOJbl OLIEHKU IOrPEIIHOCTEN HW3MEpPEeHUi, MPOBOJIUTH
UCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEJIMYMH C UCIOJb30BAaHUEM MPSAMBIX H3MEpPEHU,
OOBSICHATH MOMyYEHHBIE PE3YNbTaThl, UCIONB3YS (PU3HUECKHUE TEOPUH, 3aKOHBI U MOHSTHS, U JIENaTh
BBIBOJIbI; COOJIIOJATh IpaBWiia OE30MACHOTO TpyJa MpU MNPOBEACHUM MCCIEAOBAHUNW B paMKax
y4eOHOro SKCIepUMEHTa U y4eOHO-HUCCIIeI0BAaTeIbCKON IEATEIHbHOCTH C UCIOIB30BaHNEM LU(POBBIX
M3MEPUTENBHBIX YCTPOWCTB M J1a00OpaTOPHOTO 000pyAOBaHMs; CHOPMUPOBAHHOCTD MPEICTABICHUN O
METO/ax MOJTYYEHUsI HAyYHbIX aCTPOHOMUYECKUX 3HAHMIA;

7) cOpMUPOBAHHOCTh YMEHHS pPEIIaTh PACUYCTHBIC 33/ladl C SIBHO 3aJlaHHOW (DHU3HUYECKOM
MOJIENIbIO, HUCMONB3Yys (U3MYECKHE 3aKOHBI M IMPUHLUIBI; Ha OCHOBE aHAlIM3a YCIOBHS 3aJauu
BBIOMpATh GUBUYECKYIO MO/JIENb, BHIACIATH (PU3HUUECKHUE BETUYUHBI U (OPMYJIbl, HEOOXOIUMBIE ISl €€
peleHus, MPOBOJAUTh pacueTbl M OLEHHBATh PEAJbHOCTh IOJYYEHHOIO 3HAYeHHsS (PU3UUECKOM
BEJIMYMHBI; pellaTh KayeCTBEHHbIE 3aJaul, BBICTPanBas JIOTUYECKHM HENPOTHUBOPEUHUBYIO ILIETIOYKY
paccyXJIeHHUI ¢ OOpoi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

8) chopMUpOBaHHOCTH YMEHHSI MPUMEHATH MOJyUYCHHBIE 3HAHUS JUJII OOBSICHEHUS YCIIOBUMA
npoTekaHus (U3UYECKUX SBICHUH B TNPUPOAE M s HPUHATUS MPAKTUYECKHX peIIeHHH B
MTOBCETHEBHOM KHM3HU JJIs1 o0ecrieueHrs 0€30MacHOCTU MpU 0OpallieHuH ¢ OBITOBBIMU NMPUOOpaMH U
TEXHUYECKMMHU YCTPOHCTBAMM, COXPaHEHHs 3J0pOBbS M COOJIIOJICHHS HOPM HKOJOTHYECKOro
MOBE/ICHUS B OKpY’KaloLIeH cpejie; MOHMMaHue He0OXOIMMOCTH IPUMEHEHUS TOCTHKEHUI U3k u
TEXHOJIOTUH JIJIs1 pallMOHAJIBHOTO NIPUPOAOIIOJIBb30BaHUS;

9) chopMHpPOBaHHOCTH COOCTBEHHOW TMO3UIIMU MO OTHOIICHUIO K (U3MUECKOW HH(OpMAIIUH,
MOJTy4aeMoil M3 pa3HbIX MCTOYHMKOB, YMEHHUI HMCIOJIb30BaTh LM(PPOBBIE TEXHOJIOTMU JUIS MOMCKA,
CTPYKTYpUPOBaHHUS, UHTEpPIpETallud W TMpPEeACTaBlIeHUS y4yeOHOM M  HAY4YHO-TIOMYJISIPHOM
uH(pOpMaINY; pa3BUTHE YMEHUH KPUTUYECKOT0 aHajIM3a 1ojiyyaeMoi nHdopMmarmu;

10) oBmageHue yMmMeHHMsIMH DPAaOOTaTh B TPYMME C BHIIOJHEHHUEM pPAa3IMYHBIX COIMAIbHBIX
poJieii, MIaHupoBaTh PabOTy TPYIIBI, PALMOHATIBHO PACIpENesATh AeSATeIbHOCTh B HECTaHApTHBIX
CUTyalusiX, aJieKBaTHO OLIEHWBAaTh BKJIaJ KaXJOro U3 YYAaCTHUKOB TIpYyNNbl B pelIeHHE
paccMaTpuBaeMoit MpoOIeMBl;

11) osnagenue (cHopMHPOBAHHOCTH MPEACTABICHUI) MpaBWIaMU 3alUCH  (PUIUUECKUX
dbopmyn penbedHO-TOUEHHON cucTeMbl 00o03HaueHui JI. Bpaiins (ans cienmbix u claOOBHISIINX
00yJaronuxcsi).



12) cpopmuposannocme nonumanus poau Qu3UKU 8 IKOHOMUUECKOU, MEeXHOI02UYECKOU,
COYUANBHOU U IMUYECKOU chepax OeamenbHOCmU Yelo8eKd, poau U Mecma QuU3UKU 8 CO8PeMeHHOl
HAYYHOU KApmuHe Mupda, poau dCMpPOHOMUU 6 HPAKMUYECKOU OesamelbHOCMU 4Yelo8ekd U
oanvHeluemM Hay4YHO-MexXHUYeCKOM pa3eumuu;

13) cppopmuposannocme cucmemvl 3Hanull 0 GUIUYECKUX 3AKOHOMEPHOCMAX, 3AKOHAX,
meopusix, Oelcmeyiouwux Ha YPOBHAX MUKPOMUPA, MAKpOMUpA U Me2amupd, NpeocmagneHuti o
gceobujem xapaxmepe Gu3U4ecKUx 3aK0OH08; NPeOCmasieHull 0 CMpYKmype nocmpoeHus: Pu3uiecKkoll
meopuu, Ymo NO360JUM OCO3HAMb POIb (PYHOAMEHMANbHLIX 3AKOHO8 U NPUHYUNOE 8 COBPEMEHHbIX
npeocmaesieHusix O npupooe, NOHAMb 2SPAHUYbL NPUMEHUMOCU MeOpUll, BO3MONCHOCMU  UX
npumeHenust 0l ONUCAHUS eCMeC8eHHOHAYYHbIX ABIEeHUL U NPOYECCos,

14) cghopmuposannocme ymenus paziuuams yCio8us NpUMeHUMOCHmU Mooenell Qu3uieckKux
mein U Npoyeccos (AGNeHull): UHEPYUATIbHAs CUcmemMd Omcdemad, MamepuaibHas MouKd,
PasHoycKopenHoe 0sudceHue, c60600H0e nadenue, abCONOMHO ynpyeas Oeghopmayus, abCoIOMHO
ynpyeoe U abCONOMHO Heynpy2oe CMOIKHOBeHUs, Mooelell 2dsd, JHCUOKOCMmU U  Meepoo2o
(Kpucmaniuuecko2o) mena, UOedaIbHO20 2a3d, MOYeyHbll 3apsa0, 00HOPOOHOe 2NeKmpuiecKoe noie,
0OHOPOOHOE MACHUMHOE Nojle, 2apMOHUYecKue KoaeOaHus, Mamemamuyeckuil. MasmHuK, UoeaibHbli
NPYHCUHHBLU MASIMHUK, 2APMOHUYECKUE BOJIHbl, UOCAIbHbIU KOJeOamenbHblll KOHMYP, MOHKAS TUH3A,
MoOenel amoma, amomMHO20 A0pa U KBAHMOBOU MOOelU C8emda,

15) cghopmuposannocme ymenus 06vACHAMb 0COOEHHOCMU NPOMEKAHUS PUULECKUX SAGTeHUL.
Mexanuueckoe O8UdICeHUe, MeNni08oe OBUJCeHUe Yacmuy eeujecmsd, menjiogoe pasHosecue,
OpoyHosckoe  OgudiceHue, Ouggyzus, ucnapenue, KuneHue U KOHOeHcayus, NiasleHue u
KpUCmaiiuzayus, HanpagienHocms menionepeoayu, 21eKmpusayuu mei, 9K8UNOMeHYUaibHOCmu
NOBEPXHOCMU  3APANCEHHO20  NPOBOOHUKA,  INEKMPOMASHUMHOU — UHOYKYUU,  CAMOUHOYKYUU,
3a8UCUMOCMU CONPOMUBTIEHUsT NOIYNPOBOOHUK08 "p-" u "n-munog” om memnepamypsi, pesonanca,
unmepgepenyuu 801H, OUGpaKyuu, OUcnepcul, NOJHO20 6HYMPEeHHe20 ompaxdceHus, gomosppexm,
Qusuueckue NPUHYUNBL CHEKMPATLHO20 aHAIU3a u pabomwl aazepa, "anvgpa-" u "b6ema-" pacnaowvi
sa0ep, camma-uziyueHue saoep,

16) cpopmuposannocmo ymenuii npumeHsms 3aKOHbL KIACCULECKOU MEXAHUKU, MOAEKYIAPHOU
QuU3UKU U MEPMOOUHAMUKU, IAEKMPOOUHAMUKY, KEAHMOBOU (QU3UKU Ol AHAIU3A U O0OBIACHEHUs
SAGIEHUU  MUKPOMUPA, MAKpOMUpA U Me2amupd, pasiuyams YClosus (epanuysl, obracmu)
NPUMEHUMOCIU DUUYECKUX 3AKOHO8, NOHUMAMb 8CeoOuull Xapakmep (yHOaMeHMAaANbHbIX 3aKOHO8
(3aKOH COXpaHeHUsi MeXaHUuuecKol JHepauu, 3aKOH COXPAHEeHUs UMNYIbCA, 3AKOH BCeMUPHO20
MA20MeHUs, Nepevlli 3aKOH MePMOOUHAMUKU, 3AKOH COXPAHEHUs IIeKMpUudeckKo20 3apsod, 3aKOH
COXpaHeHUs. 3Hepauu) U O02PAHUYEHHOCMb UCHONIb308AHUS YACMHLIX 3AKOHO8, AHANUZUPOBAND
Qusuueckue npoyeccvl, UCHOAL3YS OCHOGHbIE NONONCEHUS, 3AKOHbL U  3AKOHOMEPHOCMIU,
OMHOCUMENLHOCMb — MEXAHUYECKO20 — 08UNCEHUs,  (DOpMYNbl  KUHEMAMUKU — PABHOYCKOPEHHO20
osudicenus, npeobpaszoeanus lanunes ona ckopocmu u nepemewenus, mpu 3akona Heromona,
npuHyun omuocumenvrocmu I anunes, 3aKoOH 6CeMUpPHO20 MALOMEHUS, 3AKOHbL COXPAHEHUS UMNYIbCA
U MEeXanudeckol 3Hepauu, C6sa3b padomvl CUNbl C USMEHEHUEeM MeXAHUYecKOU SHepeull, YCl08Us
pasHogecusi meepoo2o meid, C6:3b 0AGleHUs UOeaNlbHO20 2a3d CO CPeOHell KUHemu4eckou dHepeueli
MEeNI08020 OBUNCEHUSI U KOHYEHmpayueli e2o MOIeKYl, C8513b MeMnepamypvl eeujecmsa co cpeouel
KUHEemu4ecKolu 3Hepauell e2o 4acmuy, césasb 0dgleHUss UOedalbH020 2a3a ¢ KOHYeHmpayuel MOJeKyl U
e2o memnepamypoi, ypaenenue Menoeneesa-Knanetipona, nepgvlii 3aKoH mMepmMOOUHAMUKY, 3AKOH
COXpaHenus dHepeul 6 Menso8blX Npoyeccax, 3aKOH COXPAHEHUs JIeKMPUUecKo20 3apadd, 3aKOH
Kynona, nomenyuanvnocms snekmpocmamuueckoeo nojis, NPUHYUN CYNEPRO3UYUU INEeKMPULECKUX
noxet, sakona Kynona; 3axonvr Oma ona yyacmka yenu u O1s 3aMKHYMOU JeKMpU4eckou yenu,
saxon [[coyna-Jlenya, 3aKOH INEKMPOMASHUMHOU UHOVKYUU, npasuno Jlenya, nocmynamol
CneyuanbHol meopuu omuocumenvHocmu Junumerina, ypasHenue Jinumetina 011 pomoaghghexma,
nepswiii u emopou nocmynamel bopa, npunyun neonpedenennocmu I'etizenbepea, 3aKon coxpanenus
3apsao0a, Macco8o2o YUCIA U IHEPIUlU 8 IOEPHBIX PeaKyusx, 3aKOH paoUOaKmueHo20 pacnaod,

17) cgopmuposannocmo ymenuii npumensms OCHOBONONAAIOWUE ACMPOHOMUYECKUE
NOHAMUSA, MeopUU U 3aKOHbl O AHAIU3A U 0DBACHEHUs PUIULECKUX NPOYEcco8 NPOUCXO0AUUX HA
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36€30aX, 8 36€30HbIX CUCMEMAX, 8 MeHC2ANAKMUUECKOl cpede; O8UNCEHUs HeDeCHbIX mel, I80I0YUl
36e30 u Bcenennoii;

18) chopmuposannocme ymenuii ucciedo8ams u AHAIUIUPOBAL PA3HOOOPA3HbIE PuzuyecKue
SA6NeHUsL U CBOUCMBA O00BEKMO8, NPOBOOUNMb CAMOCMOAMENbHbIE UCCIE008AHUSL 8 DedbHbIX U
1aDOPAMOPHBIX YCIOBUAX, YUMAMb U AHATUZUPOBAMb XAPAKMEPUCMUKU NPUOOPO8 U YCMPOUCmS,
00BACHAMb NPUHYUNBL UX PAOOMbL,

19) cpopmuposannocme npedcmasnenuti 0 Memooax NOAYYEeHUs HAYYHBIX ACTMPOHOMUYECKUX
SHAHULL, 6lAOCHUE YMEHUAMU CAMOCMOSIMENbHO POPMYIUPosams yeib UCCIe08anus (Npoekma),
8bI0GUCAMNb 2UNOMEe3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (DUBUYECKUX 3AKOHOMEPHOCMmeU U
3aKOHO8, NpPOBEPsIMb UX IKCHEPUMEHMALbHbIMU — CPeOCmeamu,; NIAHUPO8AMs U  NPOBOOUMb
Qusuyeckue 9dKCnepuUMeHmyl, ONUCLIBAMb U  AHAIUUPOBAMb NOJVYEHHYIO NPU  GbINOJIHEHUU
IKCHepUMEHmMAa UHPOPMAayuro, Onpeodesims 00CMOBEPHOCHb NOYYEHHO20 Pe3VIbmMamad,

20) cpopmuposannocms ymeHus pewiamsv pacuemuvle 3a0a4i C A6HO 3A0AHHOU U HESAGHO
3A0AHHOU PU3UYECKOU MOOENbl0: HA OCHOBAHUU AHAIU3A VCIA08UL 8bIOUpamb huzuieckue mooen,
omeeyaroujue mpebo8aHUuAM 3a0ayu, NPUMEHAMb QOPMYbl, 3AKOHbL, 3AKOHOMEPHOCIU U NOCMYIAMbL
Quszuueckux meopuii npu UCNOIb308AHUU MAMEMAMUYECKUX MEMOO08 peleHuUs. 3a0ad, nposoouns
pacuemvl HA OCHOBAHUU UMEIOWUXCA OAHHBIX, AHATUSUPOBAMb DE3VIbMAamsl U KOPPEeKMuposamy
MEmMoObl  pewleHusi ¢ YY4emom NOJYHYEHHbIX pe3Vibmamos, peulamv KauyecmeeHHvle 3a0ayu,
mpebylowue NpuUMeHeHusi 3HAHULL U3 PA3HLIX pPA30eNl08 WKOIbHO20 KYypcad QU3UKU, a MAaKice
uHmMezpayuu 3HaHUL U3 Opyeux npeomMemos eCmecmeeHHOHAYUHO20 YUKILA: GbLCMPAUBAMb JIO2UYECK)IO
YenouKy paccyicoeHull ¢ ONOpou Ha U3y4eHHble 3aKOHbl, 3aKOHOMEPHOCMU U (u3udecKue A81eHUs;

21) cghopmuposarnnHocmv ymeHull AHATUZUPOBAMb U OYEHUBAMb NOCAeOCMBUs ObIMOBOU U
NPoU3800CMEEHHOU O0esIMeIbHOCMU YeN08eKd, CEA3AHHOU C (QuU3UYeCKUMU Npoyeccamu, ¢ NO3uyuil
9KOI02UYECKOU Oe30NACHOCMU; NPEeOCMABIeHUI 0 PAYUOHAILHOM HPUPOOONOIb308AHUU, d MAKICE
PA3YMHOM  UCHONIL30BAHUU  OOCMUINCEHUU HAVKU U MeXHOAo2ull Ol  OdlbHeuule20 pa3eumus
yenoseyecKoeo obwecmaea,

22) osnadenue pasiuyHblMu CROCOOamu pabomul ¢ uHpopmayuell puzuuecko2o co0epiIcanus ¢
UCNONb308AHUEM COBPEMEHHBIX UHMOPMAYUOHHBIX MEXHONIO02U, PA3GUMUe YMEHUU KPpUMmuiecko2o
AHAU3A U OYEHKU OOCIOBEPHOCIU NOYYAeMOll UHDoOpMayul,

23) oenadenue OpeaHU3AYUOHHBIMU U NO3HABAMENbHLIMU YMEHUAMU CAMOCMOSMENLHOZO
npuodpemenus HOBbIX 3HAHUL 8 Npoyecce BbINOJIHEHUs NPOEKMHBIX U YUEOHO-UCCLe008AMeNbCKUX
pabom, ymMeHusMu pabomams 6 2pynne ¢ GbINOJHEHUEM PA3IUYHBIX COYUATbHBIX POell, NIAHUPOBAND
pabomy epynnvl, DAYUOHAILHO pACNPeOeNams OesimelbHOCMb 8 HeCMAHOAPMHBIX CUMYayusx,
A0EKBAMHO OYEHUBAMb 6KIAOD KANCO020 U3 YYACMHUKOE 2PYNNbL 8 peuleHue paccmMampueaemou
npoobnemsl,

24) cpopmuposannocms momusayuu K 0yoyueri npogeccuoHANbHOU 0esmelbHOCmU No
CReYuanbHOCMAM QUUKO-MEXHUYLECKO20 NPODUAL.

1.3.4B pamMkax nmporpaMMbl Y4eO0HOH JUCHUILUIMHBI 00yYAOIMMMHUCS 0CBAUBAIOTCS JIHYHOCTHBIE
pesyabtatsl (JIP) B coorBercTBHE ¢ TPpeboBanusaMu ®I'OC CIIO no cnennaabHOCTH
09.01.03 «Onepamop ungpopmauuonnvix cucmem u pecypcos»

JInuHOCTHBIE pPe3yJIbTaThl Koa 1myHOCTHBIX
peajM3anuy NporpaMMbl BOCIIMTAHUSA pe3yJabTaToB
(Oeckpunmopbwt) peaju3zanuu
NPOrpamMMbl
BOCIIUTAHMSA
Oco3Haromwmii ce0s rpakIaHMHOM U 3alIUTHUKOM BEJIMKOM CTPaHbI JP 1

[IposBnsromnidi ¥ JEMOHCTPUPYIOLIUMN  YBaXKEHHE K JIIOAAM  TPYyZa,
OCO3HAIOIIMK  IIEHHOCTh  coOcTBeHHOro  Tpyaa.  Crpemsmuiics K
(GbopMHpOBaHHIO B CETEBOM CpeAe JHMYHOCTHO U MNPOoEeCcCHOHATHLHOIO
KOHCTPYKTUBHOI'O «IIH()POBOTO CIIEIa»

JIP 4




1.3.5 Conepxkanue qucHUIUVINHbI «PU3HKAa» OPUEHTHPOBAHO HA MOATOTOBKY 00Y4YalOIIUXCHA K
OCBOEHHI0O mpodeccHOHAIBbHBIX MoayJdeil mo crnemuaabHocTw 09.01.03  «Onepamop
UHDOPMAUUOHHBIX cUCmEM U PecyPCO8Y

U OBJaJeHHI0 podeccnoHanbHbIMM KomneTeHuusamu (I1K):

IIK 1.1. BemonHaTh BBOJI 1 00pa0OTKY TEKCTOBBIX JaHHBIX.

[1K 1.2. BeimonHATe npeoOpa3oBaHe JaHHBIX, CBI3aHHBIX C U3MEHEHHUSIMH CTPYKTYPBI IOKyMEHTOB.
IIK 1.3. BeimonHsATh pa3MeTKy U (opMaTHpoBaHUE JOKYMEHTOB Pa3IMYHbIX (DOPMATOB.

1K 1.4. KouBepTupoBaTh aHAJIOTOBHIE JaHHBIE B IU(POBHIE.

I1IK 1.5. BeImoaHATh MOATOTOBKY ITU(MPOBBIX JAaHHBIX ISl HajdbHEHIIeH 00pabOTKH 1 apXUBUPOBAHUS.
1K 1.6. ®opmMupoBaTh 3apOCHI IS MOTy4YeHHUs HHpOopMauy B 6a3ax JTaHHBIX.

[1IK 1.7. BeimonHATh onepamnuu ¢ 00beKTaMu 0a3bl JaHHBIX.

[1K 2.1. CtpykTypupoBaTh HU(PPOBBIC JaHHBIE IS TyOIHKAIHH.

IIK 2.2. Co3naBath BU3yaIbHBIA TU3AMH 3JIEMEHTOB I'paMIeCcKOTo MOJIb30BATEILCKOTO HHTEpderica.
1K 2.3. OcymiecTBisITh pe3epBHOE KOMMPOBAHNE HH(POPMAITUH.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO padoThl

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM 1M CIHIIIHMHbI 173
BT. 4..

- TEOPETUYECKUE 3aHITHS 102
B TOM 4HcCIIe MPodheccCHoHaIbHO OPUEHTUPOBAHHBIE TEOPETUYECKUE 20
3aHATHS

- 1abopaToOpHbBIC 3aHATHUSA (€CIIU MPEAYCMOTPEHO) 40
B TOM 4HcCIIe TPO(ecCHOHAFHO OPUEHTUPOBAHHBIE TA00OPATOPHbBIE 4
3aHATHUS

- caMOCTOsATeNbHAs paboTa 9
IIpomexyTounas arrecTanus (3K3aMeH) 22




2.2. TeMaTH4yecKMi IJIAH U COJAEPKAHNE YUEOHOH TUCUUIIIMHBI «PU3NKa»

HaumenoBanue Conep:kanue y4eOHOro MaTtepuasa u GopMbl OPraHU3aANUM AeATEILHOCTH 00y4al0IIUXCH Oo0bem B
pa3/iesioB M TeM yacax
1 cemecTp
Paznea 1. MexaHuka 26
Tema 1.1 BBenenue. Coaep:xanue 2
1 @du3nka Kak Hayka. MeTo bl HAy4YHOr' O IIO3HAHUS
®dusuka - pyHIaMeHTanpHas Hayka o npupoje. Hayunbeie MeTo1bl MO3HAHUS OKpYXatouiero mupa. Poib
9KCIIEPUMEHTA U TEOPHUHU B NIPOLIECCE TIO3HAHMS TPUPOAbL. MoennpoBaHne BIEHUN U 00BEKTOB IPUPOIBI.
Hayunbie runoressl.
JlomamHee 3amanue: Yrenue u ananus gureparypsl [1], ctp.3-6
Tema 1.2YpaBuenuss | Conep:xkaHue 4
NPAMOJINHEHHOT 0 1 MexaHuuyeckoe TBUKEHUE U €r0 OTHOCUTENBbHOCTbD.
PABHOYCKOPEHHOI 0 Habnronenue u onucanne pa3inyHbIX BUIOB MEXaHMUYECKOTO JABIKCHHS.
JABUKCHHUS IIpoBenenune 3KCepuMEHTAIbHBIX UCCIIEIOBAaHNI PAaBHOYCKOPEHHOTO ABM)KEHHUS TEl.
Jomamnee 3ananue: Yrenue u ananus gutepatypsi| 1], ctp.9-26
Tema 1.3 /IBu:xeHne Conep:kanue 2
110 OKPY’KHOCTH € 1 LenTtpocTpeMurenbHoe yckopeHue. [IpoBeieHne 3KkcnepuMeHTaIbHBIX UCCIEJOBAaHUM TBUKEHUS TEJ 110
MOCTOSTHHOM 110 OKPY’KHOCTH.
MOIYJII0 CKOPOCTBIO JlomamHee 3aianue: Yrenue u ananu3 gureparypsi| 1], crp. 27-46
Tema 1.4. 3akoHbl IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlePKAHUE 2
AUHAMHKHU 1 [Tpuaumn cynepnosunuu cui. MHepiuansHeie cucreMsl oTcueT. [IpoBenenne sxcnepumenTa. [IpuHumn
otHocuTenbHoCcTH ["anmunes. [IpocTpancTBo U BpeMs B Kilaccuueckoi Mexanuke. HalntogeHue u onvcanue
B3aMMOJICHCTBHS T€JI U OOBSCHEHHE ATUX SBJICHUH HA OCHOBE 3aKOHOB JIMHAMHUKHU 3aKOHA BCEMHUPHOTO
taroteHus. [IpoBeeHne sSKcriepuMeHTaNbHBIX UCCIIEA0BAHNN B3aUMOEHCTBHS TE
[TpakTHyeckoe NpuMeHeHne (pU3MUECKUX 3HaHUH B PO eCCHOHAbHON AeSTEIbHOCTH.
JlomamHee 3aanue: Yrenue u ananu3 jyureparypsi| 1], crp.53-77
Tema 1.5 3akon Conep:kanue 2
BCEMHMPHOI0 1 Cunbl B MEXaHMKE: TSDKECTH, YIPYTrocTH, TpeHus. Bec u HeBecomocTs [IpoBenieHne skcnepuMeHTalIbHbIX
TATOTEHUS ucclieioBaHuii cBo0o1HOTO najeHus. [IpoBeeHne sKCepuMEeHTaIbHBIX UCCIIEI0BaHUI CBOOOHOTO
MaJIeHHSL.

Jlomainee 3aanue: Yrenue u ananus gutepatypsi[1], ctp. 79-101
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Tema 1.6 3akoHbl Conep:xaHue 6
COXpaHeHMs IIpodeccHoHATILHO OPHEHTHPOBAHHOE COIePIKAHME 2
HMITYJIbCA U 1 Hcnonb30BaHne 3aKOHOB MEXaHUKHU U1 00bSICHEHUS ABM)KCHUS HEOECHBIX Te U JJISl Pa3BUTHS
MeXaHHYeCKOoM KOCMHYECKHX HccaenoBanuii [IpakTnyeckoe npuMeHeHHe 3aKOHOB COXPAHEHHs SHEPTHH U UMITYJIbCa MPH
IHEPruM JEHCTBUM TEXHUUECKUX YCTpoICTB. [IpakTuueckoe npumeHeHne PU3NUECKUX 3HAHUN O 3aKOHAX COXPaHEHUs
B IpOo(eCCHOHATILHON ESTEIILHOCTH
Homamraee 3aganue: UYrenune u ananus auteparypsi[ 1], crp.103-134
CamocrosiTenpHas paboTa 00yJaomuxcs 2
Peuienne BapuaTuBHbBIX 337124 U ynpakHeHui[1], crp.135
JlaboparopHble 3aHATHS 2
1 | Mismepenue Macchl Tea METOI0M FHIPOCTATHYECKOTO B3BEIIHBAHNS
Tema 1.7 MomeHT Conep:kanue 2
CHJIBI 1 YcnoBust paBHOBECHs TBepIOro Tena. HabmioJeHne u onrcanne paBHOBECHUS TBEPAOTO Tea, 00BbsICHEHUE
3TOTrO SIBJIEHUS HA OCHOBE 3aKOHA BCEMUPHOT'O TATOTEHMSI, 3aKOHOB COXPAaHEHMS UMITYJIbCa M MEXaHUUYECKON
SHEPIHH.
Jomamnee 3ananue: Yrenue u ananus aureparypsi| 1], crp.135-143
Tema 1.8 Conep:xanue 2
Mexann4yeckue 1 AmMmunTyza, Iepuo, yactoTa, ¢asa Koiedanuil. Y paBHeHHE rapMOHUYECKHUX KoJjiebanuii. CBoOOOIHbIE U
KoJ1e0aHus BBIHYXJICHHBIE KoJieOanusi. Pesonanc. ABTokose6aHusl.
[TpoBeienne SKCIIepUMEHTATBHBIX NCCIICAOBAHIH KOJIEOATEIHbHOTO IBUKECHUS TEIl.
JlomaiHee 3aganue: Utenue u aHanu3 gurepatypsi[2], crp.124-129
Tema 1.9 Coaep:kanue 4
Mexannyeckue 1 ‘ JlnviHa BOJIHBL. YpaBHEHHE FrapMOHUYECKON BOJIHBI. 2
BOJIHBI JlomamHee 3ananme: Urenue u aHanu3 utepatypsl [2], ctp.130-138
JlabopaTopHble 3aHATHS 2
2 | Mismepenue yckopeHust CBOGOIHOTO aICHHs C TOMOMIBI0 MATEMATHYECKOTO MasTHHKA
Pazjnen 2. Moaekyasipuasi pusuka 22
Tema 2.1 Copnepxanue 2
ATOMHUCTHYECKAS 1 Mopaenb uneansHOTO Ta3a. AOCOIIOTHAS TeMIepatypa. TeMiepaTypa Kak Mepa CpelHeld KHHETHIECKOM

rumore3a CTpoeHust
BelIECTBA M €€
IKCNICPUMEHTAJBbHBIC
JAoKa3aTeJIbCTBa

SHEPTUH TEIJIOBOIO ABM)KEHUS yacThLl. CBA3b MEXy aBJICHUEM UJEAIBHOIO T'a3a U CpelHEN KNHETHYECKON
SHEPrueil TeMmI0BOro ABMKEHUs ero MoJsiekyn. Habmonenue n onucanme OpOyHOBCKOTO TBUKEHHUSI.

Jlomainee 3aanue: Urenue u ananus gutepatypsi| 1], ctp.145-181
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Tema 2.2 YpaBHeHue
COCTOSIHUS
H/1eaJIbHOT0 ra3a

Conep:xkanue

1

Brimonnenue SKCIICPUMCHTAJIBHBIX I/ICCJ'ICI[OBaHI/Iﬁ H30IIPpOLIECCOB B rasax.

H?)OHPOI.[GCCH. FpaHI/ILU:I MPUMCHUMOCTH MOJCIIN UJCAaJIbHOI'O ra3a. HpOBCIIeHI/Ie HU3MCPCHUS JABJICHUS I'a3a.

JlomamHee 3amanue: Urenue u ananu3 aureparypsi| 1], crp.183-190

Tema 2.3 Moaeuan
CTPOEHHUA KUAKOCTEN

Conep:kanue

1

‘ HOBerHOCTHOC HaTsXKCHUC. HaGHIOI[eHI/Ie 1 OIMMCAaHNEC NOBCPXHOCTHOI'O HATAKCHU A KUJIKOCTH.

Jlomainnee 3ananue: Urenue u aHanu3 sutepatypbi[1], ctp. 192-195

Tema 2.4 BiaskHocTh
BO3/1yXa

Conep:kanue

1

HaCBIH_IGHHBIe 1 HCHACBIIICHHLIC ITapbI. HpOBeI[eHI/Ie HU3MCPCHUS BJIAXKHOCTH BO3ayXaA. HpaKTI/I‘-ICCKOG
IIPUMEHCHUC (I)I/ISI/ILICCKI/IX 3HAHUM B HOBCG,HHCBHOﬁ KHU3HU: TJI UCITOJIb30BaHUA SABJICHUA OXJIAKACHUA
JKUJIKOCTHU ITPU €€ UCITAPCHHUU, 3aBUCUMOCTHU TCMIICPATYPbI KUTICHUA BOJAbI OT JABJICHUS.

Jomamnee 3ananue: Yrenue u ananus aureparypsi| 1], ctp.192-201

CamocrosiTenpHas paboTa 00yJaromuxcs

Penrenue sxkcrepuMeHTanbHbIX 3a1a4[1], crp.202

Tema 2.5 Moaeab
CTPOEHHSI TBEPAbIX
TeN

Conep:xanue

1

MexaHnueckue cBOMCTBa TBEpAbIX Tel. VI3MeHeHus arperatHbix cocTosiHui Bemecta. Habmonenue
W3MEHEHUH arperaTHbIX COCTOSIHUM BEIECTBA. BBINOIIHEHNE SKCIIEPUMEHTAJIBHBIX UCCIIEIOBAaHUM
IIPEBPALICHUH BEIECTBA U3 OJTHOI'O arperaTHOro COCTOSIHUSA B APYTOE€.

Jomamnee 3ananue: Yrenue u ananus aureparypsi| 1], crp.203-207

Tema 2.6. IlepBbiii
3aK0H
TePMOANHAMUKH

Conep:xanue

1

AnmabatHslif mporiecc. BTopoii 3aK0H TEpPMOIMHAMHKY M €T0 CTaTHCTHYECKOE HCToNKoBaHue. Habmonenue
Y OTIMCaHUe CIIOCOOOB M3MEHEHHS BHYTPEHHEH SHEPTHH Tella U 00bSICHEHUE 3THX SBJICHUM Ha OCHOBE
Mpe/ICTaBICHU 00 aTOMHO-MOJIEKYJIIPHOM CTPOSHHUH BEIIeCTBA U 3aKOHOB TepMonHaMuku. [IpoBenenue
W3MEPEHHI yIeTbHON TEIIOEMKOCTH BEIIECTBA, YAEIbHOM TEIUIOTHI IUIaBiaeHud Jbaa. [Ipaktnueckoe
MpUMeHEeHHEe (PU3MUECKUX 3HAHUI B MOBCEHEBHOW KU3HU: TIPH OIIEHKE TETUIOMPOBOIHOCTH U TETNIOEMKOCTH
pa3JIMYHBIX BEIIECTB.

JlomaiHee 3aanue: Yrenue u ananus jgutepatypsi| 1], ctp.208-229

Tema 2.7 IlpuHIUNIBI
JelicTBHSA TEMJIOBBIX
MAaIlINH

Conep:xanue

1

KII/[I rernoBoii mamuHbl. [IpoGiieMsl sHEPreTHKY M 0OXpaHa OKpy»Karomei cpeasl. [IpakTuueckoe
MpUMeHeHNe (PU3MUECKUX 3HAHUI B MOBCEIHEBHON KU3HU: O0BSICHEHHE YCTPOMCTBA U MPUHIINIIA JEHCTBUS
apoBOM M ra30BOW TYpOMH, ABUraTessi BHYTPEHHEro CrOpaHusi, XOJOJMIbHUKA.

Jlomamnee 3ayanue: Yrenue u ananus jgutepatypsi|[1], ctp.230-235

JlabopaTopHble 3aHATHSA
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3 M3mepeHne noBepXHOCTHOTO HATSHKEHUS BOJIbI

4 M3mepeHne BIaKHOCTH BO3yXa
5 N3mepenne moayns FOunra
Pa3ne 3.2JiekTpognHaMuKa 44
Tema 3.1 3akoH Conep:xxaHue 4
Kynona 1 | DeMenTapHBIiT SIEKTPUUECKHUIT 3apsil. 3AKOH COXPAHEHHS HIEKTPHUCCKOTr0 3apsia.
Jomamnee 3ananue: Yrenue u ananus gutepatypsi| 1], ctp.240-252
Tema 3.2 Conep:xxanue 4
HanpsizkeHHOCTH 1 | ITpuHIKI CyNepo3HIIMM YIEKTPHUECKHX MOJIEH.
3JIEKTpHYecKoro mojs | Jlomamuee 3ananne: Yrenue u ananu3 aureparypsi| 1], ctp.255-268
Tema 3.3 Ilorennuan | Coaep:xanue 4
3JIeKTpUYecKoro moJst | 1 | TloTeHIMANBEHOCTD AEKTPOCTATUYECKOTO T0JIs. Pa3HOCTH OTEHIMATIOB.
Jomamnee 3ananue: Yrenue u ananus aureparypsi| 1], ctp.272-277
Tema 3.4 Coaep:kanue 4
Konnencarop 1 [IpoBOTHUKY B 3JEKTPUUECKOM I10JI€. DIIEKTpUUYECcKast eMKOCTb. J{MAIEKTPUKH B 3JIEKTPHUECKOM IOJIE.
DHeprust AnekTpuaeckoro noisi. [IpoBeeHne n3MepeHust IEKTPOEMKOCTH KOHIEHCATOpa.
Jomamnee 3ananue: Yrenue u ananus aureparypsi| 1], ctp.278-285
Tema 3.5 IIpodeccnoHaILHO OPHEHTHPOBAHHOE COJACPKAHUE 2
IMocnenoBaresnbHoe n | 1 Onexkrpudeckuit Tok. [IpakTrueckoe npuMeHeHHe GU3NUECKUX 3HAHUHN B TOBCETHEBHOM JKU3HU IS
napasuiejibHOe CO3HATEIHLHOTO COOJIOIEHUS MPAaBUIT O€30TaCHOTO OOpAIeHHS C SJEKTPOOBITOBEIMU MPUOOpPaMH; a TAaK¥Ke B
COCIUHECHHE npodeccuoHaIbHOM esTensHoCTH. [IpoBeieHrne n3MepeHuii mapaMeTpoB MEKTPUUECKUX Lenei mpu
NMPOBOJAHUKOB MIOCJIeIOBATEIFHOM W NApAJICIbHOM COSIMHEHUSX JIEMEHTOB IICTIH.
JlomamHee 3aianue: Yrenue u ananu3 gureparypsi| 1], ctp.289-299
Tema 3.6 3akon Oma | Copepxanue
JJISl TIOJTHOM IIpodeccnoHaIbLHO OPHMEHTHPOBAHHOE COJACPKAHUE 4
JJIEKTpUYecKou nenu | 1 Onexrpoasmxkymas cuna (3/1C). [Iposenenue usmepernii 3/1C 1 BHyTpEHHETO COITPOTHBIICHUS] UCTOYHHUKA
ToKa. OOBsCHEHUE YCTPONCTBA U MPUHIUIA TEHCTBUS PU3NUECKOro Mpudopa — MyJabTUMETpa. BeinoaHeHue
HKCHEPUMEHTAIbHBIX HCCIIeIOBAaHUN 3aKOHOB AJIEKTPUYECKHX IIeTIel MOCTOSTHHOTO ToKa. [IpuMeHenune 3akoHa
Owma B npodeccroHanbHON AESITETbHOCTH.
Jlomamnee 3ayanue: Yrenue u ananus jurepatypsi[1], ctp. 300-305
JlaboparopHble 3aHATHUSI 10
6 | Msmepenne DJIC M BHYTPEHHETO CONPOTHBIIEHHS MCTOYHMKA TOKA 8
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7 M3MepeHue ynenbHOro CONpOTHUBICHUS IPOBOIHUKA
8 W3ydeHne nociea0BaTeabHOro COEIMHEHUS IPOBOJIHUKOB
9 M3yueHne napauiesbHOro COEAMHEHNs IPOBOJHUKOB
IIpodeccnoHaIbHO OPHEHTHPOBAHHbIE J1a00pPaTOPHbIE 3aHATHSA 2
10 HccnenoBanue 3aBUCUMOCTH MOILHOCTH, TOTPeOIsIEMOi JTaMII0i HaKaJMBaHUs OT HANPSKEHUS Ha ee
3aKUMax
Tema 3.7 Conep:kanue 4
DJIEKTPUYECKHH TOK B | 1 ‘ DJIEKTPUYECKUI TOK B JKUJIKOCTSIX.
MeTajliax Jomamnee 3ananue: Yrenue u ananus gutepatypsi| 1], ctp.328-331
Tema 3.8 Conep:xxaHue 4
DJleKTpuYecKHuii TOK B | 1 ‘ DnexTpuueckuid Tok B Bakyyme. [linazma
raszax Jlomamnee 3ananue: UYrenue u ananu3 aureparypsi| 1], crp. 324-328,337-3309.
Tema 3.9 IIpodeccnoHaILHO OPMEHTHPOBAHHOE COJACPKAHUE 4
IMoaynpoBoaHnku 1 CobcTBeHHAs U IPUMECHAsl IPOBOAMMOCTH MOJIYIPOBOAHUKOB. [10aynIpOBOAHUKOBBIN AUO/.
[TonmynpoBoiHUKOBBIE TPUOOPBI. OOBACHEHHE YCTPOICTBA U MPUHLIKIIA ASHCTBHS (pu3nueckoro npudopa -
MIOJTYITPOBOTHUKOBOTO INO/IA U IPYTUX YCTPOUCTB, MPUMEHSEMBIX B MPO(ECCHOHATLHON IEATEIbHOCTH.
Jlomaninee 3ananue: Urenue u ananus sureparypbi[1], crp.314-223
Il cemecTp
Tema 3.10 Unuaykuusa | Cogep:xaHue 2
MATHUTHOTO MOJIS. 1 Habuntoienue u onucaHie MarHUTHOT'O B3aUMOJIEHCTBHS POBOIHUKOB C TOKOM, OOBSICHEHHE 3TOTO SIBJICHUS.
Cunia Amnepa. Cuia MarHuTHbIM TOTOK. DJIEKTPOU3MepUTENIbHBIE TPUOOpsl. MaruuTHbIE cBOICTBa BeliecTBa. [IpuMenenue
Jlopenna WHIYKIIMM MarHUTHOTO N0JIsl B IPO()eCCHOHATIbHON JIESITEIbHOCTH.
JlomaiHee 3aganue: Utenue u ananu3 aureparypsi[2], ctp.3-25
Tema 3.11 3akon Copnepxanue 2
3JIEKTPOMATHUTHOM 1 ‘ ITpaBuno Jlenna.
uHaAyKkuuu @apajes JlomaiHee 3aianue: YteHue U aHamu3 JuTtepatypsl [2], cTp.27-42
Tema 3.12 Coaep:kanue 4
CaMoOuHIYKIHS. 1 OHeprust MarHuTHOro noJjst. HabmoaeHue u onucanne caMOMHAYKIUH, OOBSICHEHNE 3TOTO SBJICHMUS. 2
NHayKTHUBHOCTD [IpoBenenue u3mMepeHrs HHAYKTUBHOCTU KaTylIku. OObsICHEHHE yCTPOUCTBA U IPUHLIUIIA IEHCTBUS

TEXHHUYECKOTO O0BEKTA - AIEKTPOMArHuTHOTO pene. [IpuMenenue sBIeHus: CaMOMHAYKIIUY B
PO eCCUOHATBHON e TETHHOCTH.

Jomaniaee 3ananue: Urenue u ananus mureparypsi[2], crp.43-49
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JlabopaTropHble 3aHATHS 2
11 | M3yuyenue siBieHus 3J1EKTPOMarHUTHOM MHIYKIUU
Tema 3.13 Conep:xxanue 2
KonebdareabHblit 1 CB00OOIHBIC AIIEKTPOMArHUTHBIE KojeOaHus. BbIHYKIeHHbIE 2JIeKTpOMarHuTHbIe Konebanus. Habmonenue
KOHTYP Y OMHCaHUE 3JIEKTPOMArHUTHBIX KOJICOAaHU, TPUMEHEHHUE 3TOTO SBJICHUS B MPOPECCHOHATBHON
JESITeTbHOCTH.
Jlomainnee 3amanue: Yrenue u anaaus nuteparypbi[2], ctp.53-71
Tema 3.14 Conep:xxaHue 12
IlepemMeHHBIH TOK 1 BoinykeHHbBIE 3JIEKTpOMarHUTHbIE KosiebaHusl. KoHIeHcaTop 1 KaTylka B LENU IEPEMEHHOr0 TOKA. 10
AKTHBHOE CONPOTUBIIEHHE. DIIeKTpuUeckuil pezoHanc. [IpousBoacTBo, nepenaya u norpedieHue
aNeKTpruyecKoil sHepruu. McecaenoBanue 3aKOHOB 3JIEKTPUUECKUX LIeTIel epeMeHHOro Toka. O0bsacHeHne
yCTPOICTBA U MPUHIIUIIA AEUCTBUS (PU3NUECKUX TPUOOPOB M TEXHUUECKUX OOBEKTOB: SJEKTPOBUTATENSA
MIOCTOSTHHOTO U TIEPEMEHHOTO TOKa, AJIEKTPOreHeparopa, Tpanchopmaropa. [Ipaktudeckoe npuMeHeHHE
(bu3MYeCKUX 3HAHUH B MOBCEIHEBHOM KM3HU JIJIs1 CO3HATEIHHOTO COOIOICHHSI TPaBUi 0€30aCHOTO
00pamIeHus C IEKTPOOBITOBBIMHU MPHOOPAMH, a TAKKE B MPO(PECCHOHATBHON NEeSITEITHHOCTH.
Jlomaninee 3ananue: Urenue u ananus sureparypbi[2], crp.72-103
CamocTosTenbHas pabota 00ydyarommxcs 2
1 ‘ Perienre BapraTUBHBIX 3a/1a4 U yrnpakHenuii[2], crp.50, 78, 109
Tema 3.15 Conepxanue 6
JIeKTPOMATHUTHOE 1 Buxpesoe anexkrpuueckoe nosie. CKOpOCTb 3IEKTPOMarHuTHBIX BOJIH. CBOHWCTBA 3I€KTPOMArHUTHBIX 4
noJie. IIpyHIunLI n3nyyeHuil. HabnroneHue u onucanue U3iay4eHus U prueMa 3J1€KTPOMarHUTHBIX BOJIH, 00bsCHEHHE
PaaHOCBA3U U IpUMEHEeHHMs BJIeHUH B mpodeccun. OObsICHEHHE YCTPOICTBA U MPUHIIMIIA IEHCTBHS TEXHUYECKUX
TeJIeBUAEeHHUS 00BEKTOB: TMHAMHKA, MUKPO(OHA.
Jlomainnee 3amanue: Yrenue u ananu3 gutepatypbi[2], ctp.111-122,140-166
IIpodeccnoHaIbHO OPHMEHTHPOBaHHbIE 1a00pPaTOPHbIC 3aHATHSA 2
12 \ N3yuenune yctpoiicTBa u paboThl TpaHchopMaTopa
Pasznea 4. OnTuka 26
Tema 4.1 3akoHbI Conep:xanue 2
OTpasKeHUs U 1 [TonmHoe BHYTpeHHee oTpakeHue. [IpoBeenne u3mMepeHnii mokasaress MpeJoMIIeHUs BEIIeCTBa.
NpeJoMJIeHHs CBeTa HabmnroneHne u onrcaHne OTpakeHus, IPETOMIICHHUS CBETa; O0BSICHEHUE ITHX SBJICHUH. BrImoaHeHne
HKCHEPUMEHTAIbHBIX UCCIEIOBAHUN SBJICHUN OTPaXKEHHUs, TPEIOMIICHHSL.
Jlomarnee 3amanue: Yrenue u aHanu3 tutepatypbi[2], ctp.170-183
Tema 4.2 ®opmyaa Coaep:kanue 4
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TOHKOH JIHH3LI

1 OnTtuueckue nmpubopskl. Pazpemiaromnias cnocoOHOCTh onTHYECKUX MpuOopoB. OOBSICHEHUE YCTPOMCTBA U
NPUHIUNA JeHCTBUS (PU3UUECKUX TPHUOOPOB U TEXHUUYECKUX OOBEKTOB: JIYIIbI, MUKPOCKOIA, TEJIECKOIIA.

Jomarnnee 3amanue: Urenue u aHamu3 gutepaTypsi[2], ctp.186-194

CamocrosiTenpHas paboTa 00yJaomuxcs 2
1 | Pemenye rpaduueckyx 3a1a4 Ha HOCTPOCHHE M300PaKEHNH B TOHKMX JIHH3AX
Tema 4.3 Conep:kanue 2
HNurepdepenuns 1 CBert Kkak 3nekTpoMarHuTHas BorHa. CKopocTh cBeta. MccnenoBanue 3akoHa HHTEp(hEepeHIINH CBETa.
cBeTa. Habnronenue u onucanue nHTepGEpeHIM CBeTa; 00bICHEHNE 3TOrO ABJICHUS. Bbinonnenue
KorepentHocTb. HKCHEPUMEHTAIBHBIX UCCIICIOBAHUN SBJICHUS MHTEP(PEPEHIINU CBETA.
Jlomarnnee 3amanue: Yrenue u aHamus tuteparypbi[2], ctp.198-208
Tema 4.4 Inppakuus | Conep:xkanue 2
cBeTa 1 Hudpakuuonnas pemerka. [lonspuszauus ceera. MccnenoBanue 3akona qudpakuuu csera. Habmonenue u
onuvcanue AU(paKuy U NOISIPU3ALUH CBETa; 00BsICHEHHE dTUX sBIIeHHI [IpoBeaeHne n3MepeHnst JUIHBI
CBETOBOM BOJIHBL. BhINO/IHEHNE SKCIEPUMEHTAIbHBIX MCCIeI0OBAHUMN SIBICHUS AU(paKIMK CBETA.
Jomaninee 3ananue: Urenue u ananus sureparypbi[2], crp.209-222
Tema 4.5 Ilucnepcusn | Cogepxanue 14
cBera 1 Paznuuanbie BUABI 3JIEKTPOMAarHUTHBIX M3ITyYSHHI M UX MPaKTHUECKoe NpuMeHeHne. Habmonenne u 2
OIMCaHME AUCIIEPCUU CBETA; 00BICHEHHE ITOr0 siBJIeHUs. MccienoBanue 3aKoHa IMCIIEPCUH CBETa
OObscHEHUE yCTPONCTBA U IPUHLUIIA IEHCTBUS TEXHUYECKOT0 00beKTa - ciekTporpada. Beimonnenue
HKCHEPUMEHTAIbHBIX HCCIIeIOBAaHUHN SIBJICHUS AUCTIEPCUU CBETA.
JlomaiHee 3aganue: Utenue u ananu3 gurepatypsi[2], crp.196-197
JlaboparopHble 3aHATHUS 12
13 OmnpeneneHue MokasaTelis IPeToMIIEHUS CTEKIa
14 W3mepenne poKyCHBIX pacCTOSIHUI coOMparoleil U paccenBarolien JIMH3
15 OmnpeneneHye AIMHBI CBETOBON BOJHBI C MOMOIIBIO JU(PPAKIIMOHHON PeIIETKH
16 HabutoieHne cnekTpoB UCIYCKAHUS U MTOTJIOLIEHUS
17,18 | HaGmonenue natepdepeHnu 1 AuQpakiium cBera
Tema 4.6 Iloctyaatsl | ConepxaHue 2
crnenquaJbHoOi Teopun | 1 [IpocTpaHcTBO M BpeMsl B CHEHHATIBHOM TEOPUM OTHOCUTENBHOCTH. llosmHasg sHeprus. DHeprus IMOKOs.
OTHOCHTEJIbHOCTH PenstuBuctckuiit ummnynbe. CBSA3b MONHOM SHEPTUU C UMITYJIBCOM U Maccoi Temna. JleekT Macchl U SHeprus
JiHIITeHA CBSI3H.
Jlomaninaee 3ananue: UreHue u ananus mureparypsi[2], crp.225-237
Pasnen 5. KBanToBas pusuka 13
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Tema 5.1
Dor1o3ddekT.
YpaBHeHue A.
OWHINTEHHA 115
dorordpdexra

Conep:xkanue

1

I'mmoreza M. Ilnamka o kBantax. Ombitel A.I'. CroneroBa. HabGmiomenue u ommcanue (otodddekra.
[IpoBeneHue FKCIIEPUMEHTAITLHBIX UCCIICAOBAHMM siBICHUS (OTOdPPEeKTa.

®oron. Omnsitel [1.H. JIebenesa u C.1. BaBunoBa. O0BsICHEHHE 3TOTO SIBJICHUS HA OCHOBE KBAHTOBBIX
MpEeJCTaBICHHI 0 CTpoeHNU aromMa. OOBsCHEHHE YCTPOMCTBA M MMPUHIIUIIA IEHCTBUS (PU3NIECKOTO prbdopa -
¢doTodIeMeHTa.

Jomamnraee 3aganue: YTeHne u aHamus3 auteparypsl [2], ctp.257-270

Tema 5.2 KBaHTOBBIE
nocryJjarbl bopa u
JINHeH4YaThle CIEeKTPbI

Conep:xaHue

1

[TnanerapHas Moxens aToma. ['unoresa ne bpoitsist 0 BOTHOBBIX CBOMCTBAx yacTuil. JJudpakius 3J1eKTPOHOB.
CoorHomenne HeonpeaeneHnocrel I eitzendepra. CrioHTaHHOE U BBIHYX/IEHHOE U3TydYeHue cBeta. Jlazepsl.
Habmoienue u onucanne ONTHYECKUX CIEKTPOB U3TYUYSHHS U MOTIONIEHUS, 00bSICHEHHE ITHX SBICHUI Ha
OCHOBE KBAHTOBBIX IIPEJCTABIECHUN O CTpOEHUH aroMa. [IpoBeieHre IKCIIepUMEHTAIbHBIX UCCIEA0BaHUN
SIBIICHUS TMHEWYAThIX CTIeKTPoB. OOBsICHEHHE YCTPOICTBA U MIPUHIIUIIA JEHCTBHS TEXHUYECKOr0 00BEKTA -
jasepa.

Jlomaninee 3ananue: Urenue u ananus gureparypbi[2], crp.272-283

Tema 5.3 Moaean
CTPOCHUS aTOMHOI'0
saapa. SinepHbie CHJIBI

Conep:kanue

1

Hyxnonnas monens sjipa. DHeprus cBsi3u sapa. SaepHeie cekTpsl. Snepubie peakuuu. Llennas peakuus
neneHus snep. SnepHas sHepretuka. TepMosaepHbII CUHTES.

Jlomainnee 3amanue: Yrenue u aHanus utepatypbi[2], ctp.286-320

CamocrosiTenbHas pabota o0yJaromuxcs

1 | Pemenne BapuaTHBHEIX 3a/1a4 U ynpaxHennii[2], ctp.284, 330

Tema 5.4 Copnepxanue

PagnoakTuBHOCTB. 1 Jo3zumetpusi. CTaTHCTUYECKMH XapakTep TpoleccoB B Mukpomupe. Habmogenune wu — omnucanue
3akon PaZAMOaKTUBHOCTH; OOBSICHEHHUE ATOTO SIBJIEHUSI HA OCHOBE KBAaHTOBBIX IPE/ICTABICHUIM O CTPOEHUM aToMa U
PAIMOAKTHBHOIO aToMHoOro sifpa. OOBsICHEHUE YCTpOicTBa W MpHUHLMUNA JeHCTBUA (PU3MUECKMX MPUOOPOB M TEXHMUYECKHX
pacnaja. 00BEKTOB: (DOTOIEMEHTA, Jla3epa, ra3opa3psHOTO CYETYMKa, KaMepbl BHIIbCOHA, My3bIPBKOBOM KaMepsl.
JJieMeHTapHble OObscHEHUE yCTPOMCTBA U MPUHIMIA AEUCTBUS TEXHUUYECKUX O0BEKTOB: ra30pa3psAaHOro CYETUHKa, KaMephl
YacTHLBI. BunbcoHa, my3bIpbKOBOI KaMephl.

DOyHAaMEHTAIbHBIE B3aMMOJEHCTBUS. 3aKOHBI COXPAHEHUSI B MUKPOMUDE.

Jlomarnee 3amanue: Yrenue u aHamu3 gutepaTypbi[2], ctp.322-339

JlabopaTopHble 3aHATHS

19,20 | M3yuenne TpekoB mo rotoBsM oTorpadusm

Pa3nes 6. Ctpoenue BeesienHoii




Tema 6.1. CTpoenne
Bcesiennoii

Conep:xkanue

1 ConneyHas cucreMa. 3Be3/bl 1 HCTOUHUKH UX 3HEpTUU. COBPEMEHHBIE NPEACTABIEHUS O IPOUCXOXKACHUN U
sBomtoniuu CosHnia u 3Be37. Hamra [Mamaktuka. JIpyrue ranaktuku. [IpoctpancTBeHHbIE MacITaObI
Habmonaemoii Beenennoii. [lpuMeHMMOCTD 3aKOHOB (DM3UKH IJ1s1 OOBSICHEHHSI TPUPOIBI KOCMHUYECKUX
o0bekToB. "KpacHoe cmerieHue" B criekTpax raakTuk. COBpeMEHHBIC B3TJISAIbI HA CTPOCHUE U DBOJIOIHIO
Bcenennoii. Habmronenue u onvcanue ABMKEHHUs HeOeCHBIX Tell. KoMIbIoTepHOE MOIETMPOBAHUE IBUKCHUS
HEOECHBIX Tel.

Jlomainnee 3ananue: Yrenue u ananus jgutepatypbi[2], ctp.340-376

IIpomexxyTouHasi arTecTanusi (3K3aMeH) 22
IIpomexyrouHas arrecranus (3K3aMeH) 22
Bcero 173
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3 YCJOBUS PEAJIM3AIIMA ITPOT'PAMMbBI YYEBFHOM JUCIUILINHBI

3.1 MartepuajbHO-TEXHHYECKOe o0ecrieueHne

Peanuzanus nporpaMMbl JUCUUIUIMHEL TPEOYET HAMMYUS y4eOHOro KabuHeTa (pU3HKHy,

OO6opynoBaHue yueOHOT0O KaOuHeTa:

- IOCAZI0YHbIE MECTA M0 KOJIMUYECTBY O0YUaIOIIUXCS;

- pabouee MeCTO MpenoaBaTes;

- I0CKa;

- CTEJUIaXH;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX ITOCOOMI 1 TJIAKaTOB MO JUCHHUIUINHE;

- MpUOOPHI I IEMOHCTPAIIMOHHBIX OIBITOB (MMPUOOPHI OOIETO HA3HAYCHUS, IPUOOPHI 11O
MEXaHUKe, MOJIEKYJISIPHOHN (PU3HUKE, FIEKTPHUECTBY, ONTHKE U KBAHTOBOH (hr3HKe; MPUOOPHI s
1abopaToOpHBIX pabOT U ONBITOB, MPUHAJICKHOCTH JIJIS ONBITOB (J1TaGOopaTOPHBIE MTPUHAICKHOCTH,
Marepuabl, TOCY/Ja, HHCTPYMEHTHI), MOJACIIN).

TexHuueckue cpeacTBa 00ydeHHUs:

- MyJIbTUMEUITHOE 000py10BaHuE (IIPOEKTOP, SIKPaH);

- IEPCOHATBHBIA KOMIBIOTEDP (CUCTEMHBIHN OJI0K, MOHUTOP, KJIIABUATYPa, MBIIIb, KOTOHKH).

3.2 UndopmaiiuonHoe odecriedeHne peajn3aniuu NporpaMmmal

3.2.1 OcHOBHEBIE IEUYaTHLIE U3JaHUA:

1. Msxumes, I'. §. ®usnka. 10 kiacc. ba3oBeiii u yriryOonéHuslid ypoBHU : yueonuk / I'. S.
Msikuies, b. b. byxosines, H. H. Cotckuii ; mog pea. H. A. [lapdentneBoii. - 6-¢ uzs.,
nepepaboTanHoe U gonoiHeHHOe - Mocksa : M3marenbctBo "[Ipocsemenue", 2022. - 432 c. - ISBN
978-5-09-099514-6.

2. Msikuies, I'. SI. ®usnka. 11 kinacc. ba3oBslii u yrinyOnéHHuslil ypoBHu : yuebnuk / I'. S.
Msikuies, b. b. byxosues, B. M. Hapyrus ; noa.pen. H. A. [lapdenrbeBoit. - 7-e u3n.,
nepepaboranHoe - Mocksa : M3natenscTBo "IIpocBemenue", 2022. - 436 c. - ISBN 978-5-09-099513-
9.

3.KacesHOB, B. A. ®usuka. bazosslii yposens. 10 knacc : yueOnuk / B. A. KacbsHoB. - 10-¢
u31., cTepeoTunHoe - Mocksa : M3marensctBo "lIpocBemenne", 2022. - 304 c. - ISBN 978-5-09-
099511-5.

4. KacesiHOB, B. A. ®u3uka. bazossiii yposens. 11 kiacc : yueOnuk / B. A. KacbsHOB. - 9-¢
u31., cTepeoTunHoe - Mocksa : M3narensctBo "[IpocBemenue”, 2022. - 296 c. - ISBN 978-5-09-
099512-2.

3.2.2 JIonoJHUTENbHBIC HCTOYHUKH

1.Msxkumes, I'. 5I. ®uzuka. MonekynsapHas ¢puzuka. TepmoauHamuka. YriryOnEHHBINH
ypoBeHb. 10 knace : yuebnuk / I'. SI. Mskumies, A. 3. Cunskos. - 10-e u3n., crepeoturiHoe - Mockaa :
WznarensctBo "[Ipocsemenue”, 2022. - 352 c. - ISBN 978-5-09-099524-5

2 Msixumes, I'. 5. ®uzuka. DnextpoauHaMuka. YTayOon€éHublil ypoBeHs. 10-11 kimaccsr :
yuebnuk / I'. SI. Msxkumes, A. 3. Cunskos. - 10-e uzn., crepeorumntoe - Mocksa : 3narenbcTBo
"ITpoceemenne”, 2022. - 480 c. - ISBN 978-5-09-099525-2.

3.Msxkumes, I'. 5. ®usuka. KoneGanus u BonHbl. Y1iyOn€éHHbIH ypoBeHb. 11 kiace : yueOHUK
/ T. 5. Mskumes, A. 3. CHHSKOB. - 9-¢ u311., crepeoTuiiHoe - Mocksa : M31areinbcTBo
"ITpocemenue", 2022. - 288 c. - ISBN 978-5-09-099526-9.

4. Msixumes, I'. 4. ®usuka. Ontuka. KBantoBas ¢usnka. Yruyon€uuerii yposens. 11 kiacc :
yuebnuk / I'. SI. Msikumes, A. 3. Cunsakos. - 10-e uzn., crepeoruntoe - Mocksa : M3aarenscTBo
"ITpocBemenue", 2022. - 480 c. - ISBN 978-5-09-099527-6.

5. benara, B. B. ®u3suka. 10 knacc. bazoBbliit ypoBeHs : yueOHuk / B. B. benara, U. A.
Jlomauenkos, 0. A. ITaneOpaties. - Mockga : M3garenscTBo "lIlpocsemenne”, 2022. - 224 ¢. - ISBN
978-5-09-099262-6.
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6. benara, B. B. ®usuka. 11 knacc. ba3zoBslit ypoBens: yueOHuk / B. B. benara, . A.
Jlomauenkos, FO. A. Ilane6parues. - Mocksa : M3natensctBo "[Ipocsemenue"”, 2022. - 240 c. - ISBN
978-5-09-093876-1.

3.2.3 aTepHeT pecypcesl:

1. DnekTpoHHO-O0MOIMOTEeYHAsE chcTeMa [ DJIEKTPOHHBIN pecypc]| — peKHUM JIOCTyma:
http://znanium.com/ (2023).

2.Y4yebHo-MeToaudecKkas razera «@usnkay [ DJIeKTPOHHBIN pecypc]| — peKUM J0CTyma:
https://fiz.1september.ru (2023)

3. HoGeneBckue naypeatsl o pusuke [ DIEKTPOHHBIN pecypc] — peskum noctymna: http:/n-
t.ru/nl/fz (2023)

4 Snepnas ¢pusuka B UHTepHeTe hu3uKe [ DIEKTPOHHBIN pecypc| — peKUM TOCTYIIA:
http://nuclphys.sinp.msu.ru (2023)

5. IToaroroBka k EI'D [DnekTpoHHEbIi pecypc] — peskum noctyma: http://www.college.ru/fizika
(1999-2023)

6. Hayuno-nomynsapHslii pusnko-mMaTemMaTuaeckuit sxypHan «Ksant» http://kvant.mccme.ru
(1970-2023)

7. EcTecTBeHHO-HAY4HBIN KypHaJ 111 Mosojexu «IlyTe B Hayky» [DIeKTpOHHBIN pecypc]| —
pexxum noctyna: http://yos.ru/natural-sciences/scategory/19-ximiya.html (2010-2023).
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOW U CLUTIJIMHBI

KOHTpOJIB M OLICHKA pE3YyJIbTAaTOB OCBOCHUSA NUCHUILIMHBI OCYIICCTBIACTCA IIPEIOAaBaTCIeEM B

IIpoLiecce MPOBEAEHUS 3aHITUM, IyTEM YCTHOT'O OIIPOCa, MPOBEAEHUS IIPOBEPOUHBIX U KOHTPOJIbHBIX

pa60T, TECTUPOBAHM, IIPU IPOBCACHUHN 3a4€Ta NJIM DK3aMCHa.

Pe3yabTaThl 00yueHus

@DopMbI H METO/IbLI KOHTPOJISI U OLIEHKH
pe3yJabTATOB 00yUeHHs

1) copMUpPOBaHHOCTH MPEACTABICHUNA O POIH U
MecTe (U3UKM U acCTPOHOMHUU B COBPEMEHHOM
HayYHOU KapTHHE MHUpa, O CUCTEMOOOpa3yroIeit
ponu (pU3MKH B Pa3BUTHUU €CTECTBEHHBIX HAYK,
TEXHUKH M COBPEMEHHBIX TEXHOJIOTHH, O BKJIa/Ie
POCCHICKHMX U 3apyOEXKHBIX YUECHBIX-(PHU3UKOB B
pa3BUTHE HAyKH; IOHMMaHWE (UIUUECKON
CYIIHOCTH HAOJIOAAEMBIX SBJICHUN MHKPOMHpA,
MaKpoOMUpa W MeramMHpa; I[OHHMaHHE POJIU
aCTPOHOMHH B MPAKTUYECKOH JESTEIHHOCTH
YeJIoBeKa U JalbHEHIIEM HAyYHO-TEXHUYECKOM
pa3BuTHH, ponud GU3MKA B (HOPMHPOBAHUHU
Kpyrozopa # (yHKIMOHAIBHOH TIPaMOTHOCTH
YeJI0BEKa ISl PEHICHHUs] TPAKTHYECKUX 3a]1ad;

Omnpoc o Temam 1.1, 5.3,6.1

TectupoBanue (Teopermyeckoe) mo temam 1.1,
5.3,6.1

HaGnronenue 3a BBINOJIHEHHEM JIAOOPATOPHBIX
padot 19,20

OrneHka BBIIOJHEHHS JIAOOPAaTOPHBIX padoT 19-
20

OK3aMeH

2) c(hOpMHUPOBAHHOCTD YMEHHUI
pacrio3HaBaTh (U3NYECKUE SBICHUS (TIPOLIECCHI)
1 OOBSICHATh UX Ha OCHOBE M3yYEHHBIX 3aKOHOB:
paBHOMEpPHOE u PaBHOYCKOPEHHOE
IpsIMOJIMHEIHOE JIBIDKEHUE, cBOOOIHOE
MajJiecHue TeJ, JBW)KCHHE TI0 OKPYKHOCTH,
MHEpLUs, B3aUMOJIeHiCTBUE Tel, KoyiebaTenbHoe
JBIDKEHUE, PE30HAaHC, BOJIHOBOE JBH)KCHUE,
muddy3us, OpOyHOBCKOE ABMKEHHE, CTPOEHHE
KHUJIKOCTEH W TBEPIBIX TEN, U3MEHEHHE 00bemMa
TeJ MPHU HarpeBaHuu (OXJIAXKJIEHUM), TEIJIOBOE

paBHOBecHE, UCHIapeHue, KOHJICHCALINs,
IUIaBJICHHUE, KpHCTaTU3aIs, KHIIEHUE,
BJIQ)KHOCTh BO3/yXa, CBAI3b cpenHei
KMHETUYECKOW SHEPTUM TEIUIOBOTO JBUKCHMS
MOJIEKY1 ¢  aOCONIOTHOM  TeMIeparypoil,

MOBBIIIIEHUE JIaBJICHHUS r'a3a MPHU €ro HarpeBaHUU
B 3aKPBITOM COCYAC, CBA3b MCKAY IapaMETpaMu
COCTOSIHUS Ta3a B M30IpOIIEccax; MEKTPU3aLHs
TEJI, B3aUMOJEHUCTBHE 3apsioB, HArpeBaHHE
NPOBOJIHUKA C  TOKOM,  B3aUMOJAEHCTBHE
MAar"HuToOB, OJICKTpOMAarauTHas HHIAYKIWA,
JeicTBUE MAarHUTHOTO TIOJII Ha TPOBOAHUK C
TOKOM 51 JBIKYIIUICS 3apsan,
9JIGKTPOMArHUTHBIE  KONEOaHUS U BOJIHBHI,
NpSMOJIMHEHOE  PAacCHpOCTPAaHEHHWE  CBETa,
OTpaKeHHEe, TMpesloMJIeHHe, HHTephepeHIus,
Tudpakus ¥ TOJsSpHU3alUs CBETa, JAMCIEPCHS
cBeTa; (OTOINEKTpUUECKUi 3 (eKT, CBETOBOE

Ompoc no temam 1.2, 1.3,1.4, 1.5,1.8,1.9, 2.1,
2.2,23,24,25,26,3.1,3.2,35,3.10,4.1,43,
4.4,45,51,54.

TectupoBanue (Teoperudeckoe) mo Temam 1.2,
13,14, 151819, 2.1, 2.2, 2.3, 24, 2.5, 2.6,
3.1,3.2,35,3.10,4.1,43,44,45,5.1,54.
HaGmroienue 3a BBIMOJIHEHHEM JaOOPaTOPHBIX
pabor 1, 2, 3, 4, 5, 6, 10, 13, 14, 17-18,19-20.
OreHka BBINOJHEHHS J1AOOpaTOPHBIX padoT 19-
1,2,3,4,5,6, 10, 13, 14, 17-18,19-20.

OK3aMeH
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JaBJICHHUC, BO3HHKHOBCHUC JIMHENYaToro
CIICKTpa aTromMa BOAOpPOda, CCTCCTBCHHAsA H
HCKYCCTBCHHAA PAAUOAKTUBHOCTD,

3) BIajgeHUE  OCHOBOIIOJIATAIOIIUMHU
(bu3MYeCKUMU TIOHATUAMU U  BEJIIMYMHAMH,
XapaKTePU3YIOMIUMHA ~ (PU3HUYECKUE MPOIIECCHI
(cBSI3aHHBIMM C MEXAHUYECKHM JIBUKCHHEM,
B3aHMOZ[eI>'ICTBPICM TCII, MEXaHNYCCKUMU
KoJe0aHusIMU BOJIHAMU; aTOMHO-
MOJICKYJISIPHBIM CTpOCHUEM BEIIIECTBA,
TEIUIOBBIMU  IIPOLIECCAMH; JJIEKTPUYECKUM U
MAariuMTHBIM IIO0JISIMH, JJICKTPUYCCKUM TOKOM,
ANEKTPOMArHUTHBIMU KOJIEOAHUSIMU U BOJHAMH;
OIITUYCCKUMHU SIBJICHUSMU KBAaHTOBbIMU
SIBJIGHUSIMU, CTPOCHHEM aTOMa U aTOMHOTO Si7pa,
PaIMOAKTUBHOCTHIO); BJIQJICHUC
OCHOBOTOJIArarouMu aCTPOHOMUYECKUMU
IOHATUAMHU, HNO3BOJIAIOIIHMMH XaPAKTCPHU30BATH
MPOLIECChl, TPOUCXOJAIINE Ha 3Be3/ax, B
3BC3HbBIX CHUCTEMAX, B MEXTaJTaKTUIECKOU
cpene; NBIKEHUE HEOECHBIX TeJ, HBOJIIOLUIO
3Be3 1 BeeneHnoi;

u

Ompoc mo Temam 1.2, 1.3,1.4, 1.51.8,1.9, 2.1,
2.2,2.3,24,25,26,3.1,3.2,35,3.10,4.1,4.3,
44,45,51,54.

TectupoBanue (Teopernyeckoe) mo temam 1.2,
13,14, 151.8,19, 2.1, 2.2, 2.3, 24, 2.5, 2.6,
3.1,3.2,35,3.10,4.1,43,44,45,5.1,5.4.
HaOmtoieHue 3a BBINOJIHEHHEM Ja0OPATOPHBIX
pabor 1, 2, 3, 4, 5, 6, 10, 13, 14, 17-18,19-20.
OreHka BBIOJHEHHS JIAOOPAaTOPHBIX padoT 19-
1,2,3,4,5,6, 10, 13, 14, 17-18,19-20.

OKk3aMeH

4) BIIaJICHUE 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOpPUSAMU (3aKOH BCEMHUPHOTO
Tarotenus, I, II u III 3akonsl HeroToHA, 3aKOH
COXpAaHEHUS MEXAHUYECKOW HHEPruu, 3aKOH
COXpaHEHUs UMITYJIbCa, IPUHIIUI CYIEPIO3ULIUU
CUJI, IPUHUMIT PAaBHOIPABHOCTH HHEPIUAIBHBIX
CUCTEM OTCYETa; MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPUIO CTPOEHHUS BEIIECTBA, Ia30BbIE 3aKOHHBI,
MEepPBBIM  3aKOH  TEPMOJAMHAMHUKH;  3aKOH
COXpAHEHUs DJIEKTPHUYECKOro 3apsja, 3aKoH
Kynona, 3akon Oma s yyacTka LE€NU, 3aKOH
OMa n7si TIOJTHOM DJEKTPUYECKOM IIETH, 3aKOH
JIxoyna - JleHma, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIMW, 3aKOH COXPAHEHUs SHEPruH, 3aKOH
MPSAMOJIMHENHOTO  pAacHpOCTPAHEHUsI  CBETA,
3aKOH OTpaXEHUsI CBETAa, 3aKOH MPEJIOMIICHUS
CBETA; 3aKOH COXPAaHEHUS DHEPIUH, 3aKOH
COXpAaHEHUS UMIIYJIbCa, 3aKOH COXPaHEHHS
JJIEKTPUYECKOIO 3apsifa, 3aKOH COXpPaHECHUS
MAacCOBOTO YHCIIA, MOCTyJaTtbl bopa, 3akoH
PaarOaKTUBHOIO pacmana); YBEPEHHOE
HCMOJIb30BAHUE 3aKOHOB W 3aKOHOMEPHOCTEH
npu  aHanu3ze  (QU3MUECKUX  SBICHUA |
MPOIECCOB;

Ompoc o remam 1.5, 1.6, 2.1, 2.2, 2.6, 3.1, 3.6,
41,52,54

TectupoBanue (Teopernyeckoe) mo temam 1.5,
16,21,2.2,26,3.1,36,4.1,52,54
HaOnroseHue 3a BBITIOJHEHHUEM JIA0OPAaTOPHBIX
pabor 6,10, 13,19-20

OrneHKa BBIMOJIHEHUS J1A0OPATOPHBIX  padoT
6,10, 13,19-20

DK3aMeH

5) yMeHHe Yy4YuTBIBaTh TPAHULBI MPUMEHEHHS
M3y4YEHHBIX buznyecKux MOJIEIICH:
MaTepuajbHas TOYKA, WHEpLMAIbHAs CUCTEMA
OTCYeTa, WACaJIbHBIM Ta3; MOJEIU CTPOCHHUS
ra3oB, >KMJKOCTEH M TBEPIBIX TE€J, TOYEUHBIN
UIEKTPUUECKUI 3apsj, sAepHas MOJENb aToMma,

Ompoc no temam 1.2, 2.1, 2.3, 2.4, 2.5,3.1,5.3
TectupoBanue (Teoperndeckoe) mo Temam 1.2,
21,23,24,25,3.1,53

Habmronienue 3a BbIMOJIHEHHEM JaOOPAaTOPHBIX
pa6or 1, 19-20

OrneHka BBINOJHEHHS JIabopaTopHbIX pador 1,
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HYKJIOHHAsT MOJieJlb  aTOMHOT'O
penieHny GU3HUECKUX 3a/1a4;

aapa  Mpu

19-20
DK3aMeH

6) BiIaZicHUE OCHOBHBIMH METOJAaMHU HAay4HOTO
MO3HAHUS,  HCIOJNB3YeMbIMH B  (hU3HKe:
[IPOBOJUTH IIPsMBIE U KOCBEHHBIE H3MEPECHMS
(U3NYECKUX BEIMYUH, BHIOMpAs ONTUMAJbHBIA
CIoco0 HM3MEPEHUs U UCHOJb3ys W3BECTHBIE

METOABl OLICHKH IOIPEHIHOCTEW H3MEpPEHUN,
IIPOBOJUTH UCCIIEJOBAHNE 3aBUCUMOCTEN
(GU3NYEeCKUX BEIMYMH C  HCIOJIb30BaHUEM

OPSIMBIX W3MEPEHHH, OOBSICHATH IOJyYCHHBIC
pEe3yNbTaThl, WCIHOJB3Ys (U3HUECKHUE TEOPHH,
3aKOHBl M TIOHATHS, W JieNlaTh  BBIBOJBL;
coOmoaTe mpaBuia 0O€30IacHOrO TpyAa MpH
NPOBE/ICHUU HCCIICOBAHUI B paMKaxX y4eOHOro
IKCIICpUMEHTAa M  y4eOHO-HCCIIEI0BATEIbCKOM
AEATEIBHOCTH C HCIOJIb30BaHUEM LH(PPOBBIX
U3MEPUTEIIBHBIX YCTPOWCTB M J1aDOPATOPHOTO
obopynoBaHus; copMHPOBaHHOCTH
IIPEACTABICHUN O METOAAX MOJY4YECHHsI HAyYHBIX
ACTPOHOMHYECKUX 3HAHH;

HaOnroneHnue 3a BBIIOJIHEHHEM J1a0OPaTOPHBIX
pabor 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14,
15,16, 17-18, 19-20.

Ornenka BBIIOJTHEHUs Ja0opaTopHbIX pador 1, 2,
3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15,16, 17-
18, 19-20.

OK3aMeH

7)  chOpMHPOBAaHHOCTH  yMEHHS  peIIaTh
pacueTHble  3aJayd  C  SBHO  3aJaHHOMN
(bU3HYECKON MOJEIBI0, UCIIONIB3Ys (DU3UYECKHE
3aKOHBl W TIPUHIMUIIBI, HAa OCHOBE aHalu3a
yCIIOBUSL  33Jauyd  BBIOMpaTh  (PU3UYECKYIO
MOJI€TIb, BBIACHATH (PU3NYECKUE BEIUYUHBI H
dbopmynbl, HEOOXOIUMBIE Ui €€ pelIeHUs,
MPOBOANUTh pPacyeThl M OLIEHWBATh PEabHOCTD
MOJTYYEHHOTO 3HAUYEHUS (U3NIECKOI BEINYHHEI,
pelaTth KadyeCTBEHHBIE 3aJaud, BBICTPaUBas
JIOTHYECKHU HETIPOTUBOPEUNBYIO [ETI0YKY
paccyXJIeHUI ¢ ONopoi Ha M3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3HUECKHUE SIBICHHS,

Pemrenue BapruaTUBHBIX 337124 [0 TEMaM
HaGnronenue 3a BBINOJIHEHHEM J1aOOPAaTOPHBIX
pabor 1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14,
15,16, 17-18, 19-20.

Ornenka BBIIOTHEHUs J1a00paTopHbIX pador 1, 2,
3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15,16, 17-
18, 19-20.

OK3aMeH

8) chOopMHpPOBAHHOCTb YMEHHs NPUMEHATH
IMOJIYUYCHHBIC 3HAHUA JIA 00BSICHEHUS YCHOBHﬁ
npoTeKaHus (PU3NYECKUX SIBICHUM B MPHUPOJIE U
JUIsL TIPUHATHS TNPAKTUYECKUX pEUIeHUH B
MOBCEJJHEBHON  kM3HM Al oOecreyeHus
0€30MacHOCTH MpH O0OpalleHud C OBITOBBIMU
npubopaMM M TEXHUUYECKUMH YCTpOMCTBaMH,
COXpaHEHHs 37I0POBbsS M COOJIOJCHHUS HOPM
HKOJIOTUYECKOTO TOBEACHUS B OKpYXKaromllei

cpene; MMOHUMAaHUE HEOOXOIUMOCTH
MIPUMEHEHUS JIOCTH>KEHHI buzuku u
TEXHOJIOTHH JJIA panroHaIBHOI'O
MIPUPOJIONOIB30BAHUS;

HaGnroneHue 3a BBINOJIHEHHEM J1IAOOPAaTOPHBIX
pabor 1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14,
15,16, 17-18, 19-20.

OreHka BBITIOTHEHUS Ta00paTopHBIX pador 1, 2,
3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15,16, 17-
18, 19-20.

DK3aMeH

9) chopmupoBaHHOCTH COOCTBEHHOW TMO3UIIMH
M0 OTHOWIEHUIO K (u3ndeckoil uHPOpMAaIuHy,
MOJIy4a€MOM W3 PAa3HbIX HCTOYHUKOB, YMEHMI
UCIONIb30BaTh IU(POBBIE TEXHOJIOTHUU IS
IIONCKA, CTPYKTYPHUPOBAHUA, MHTEPIPETALUNA U

Habmioienue 3a BBIMOJIHEHHEM JaOOPAaTOPHBIX
pabor 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14,
15,16, 17-18, 19-20.

OreHka BBIOJTHEHUS Ja00opaTopHbIX pador 1, 2,
3,4,56,7,8,9, 10, 11, 12, 13, 14, 15,16, 17-
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MPEACTABICHUS YI€OHON ¥ HAYIHO-TIOMYJISIPHOM
nH(pOpMAIUY; Pa3BUTHE YMEHUN KPUTHYECKOTO
aHaJIM3a royrydaeMoil uuopmanuu,

18, 19-20.
DK3aMeH

10) oBnagenue ymMeHUsIMH paboTaTh B TPyIIE C
BBINOJIHEHUEM PA3JIMUHBIX COLUAJIBHBIX DPOJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAMOHAIBHO
pacrpenenarb JesSTeIbHOCTh B HECTaHIAPTHBIX
CUTyalusX, aJEKBAaTHO OLEHUBAaThb  BKJIAJ
KaX/I0T0 M3 YYacCTHUKOB TIPYIIBbl B peEIICHHE
paccMaTpuBaeMoi poOIIeMBbL;

HaOmtoieHue 3a BBINOJIHEHHEM Ja0OPATOPHBIX
pabor 1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14,
15,16, 17-18, 19-20.

OreHKa BBITIOJIHEHHSI JTa0OpaTOpHBIX padort 1, 2,
3,4,56,7,8,9, 10, 11, 12, 13, 14, 15,16, 17-
18, 19-20.

11) OBJIAJICHUE (chopMHpPOBaHHOCTH
MIPEICTABIICHHIA) MIpaBUJIAMU 3aMnucH
¢uzmdeckux  popmyn  perabedHO-TOUCUHOM

cucrembl 00o3Hauenuit JI. Bpainsa (mns cnenbix
1 C1a00BHAAIINX O0YJAFOIITUXCSI).

HaGmtonenne 3a BBIOJHEHUEM J1a0OPAaTOPHBIX
pabor 1, 2, 3, 4,5,6,7,8,9, 10, 11, 12, 13, 14,
15,16, 17-18, 19-20.

Ornenka BBIIOJTHEHUs Ja0opaTopHbIX pador 1, 2,
3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15,16, 17-

18, 19-20.
DK3aMeH
12)  cgopmuposannocme  nonumanus  poau | Ompoc o temam 1.1, 5.3,6.1
Qusuku 6 3KOHOMUHecKol, mexHonocuyeckot, | TectTupoBanue (TeopeTudyeckoe) mo temam 1.1,
COYUANLHOU u IMUYECKOU cgepax | 5.3,6.1
OdessimenvHocmu  yenogeka, poau u mecma | HaObmroneHue 3a BBITOJTHEHHEM J1a00OpaTOPHBIX
@u3suxu 8 cogpemennou HayuHou kapmune mupa, | pador 19,20
poau acmpoHoMuu 8 npaxmuyeckot | OUEHKa BBINOJIHEHUS 1abopaTopHbIX padoT 19-
OoeamenvHocmu  uyenoseka u  OanvHeuuem | 20
HAYYHO-MEXHUYECKOM PaA36UMUU, DK3aMeH
13)  cpopmuposannocmo  cucmemwr | Onpoc mo Temam 1.1, 5.3,6.1
sHanuii. 0  usuueckux  3axonomeprocmsx, | TectupoBanue (Teoperudeckoe) mo temam 1.1,

3aKOHaxX, mMeopusx, OeucCmeyrouux Ha YPOGHX

MUuKpomupa, — Makpomupa — u  Me2amupa,
npeocmasieHul 0  6ceobujeM — xapakmepe
Quauneckux  3aKOHO8;,  NPEOCMABNIeHUll O

cmpyKmype nocmpoeHus Qu3uyuecKol meopuu,
umo no380.1um oco3Hamo POy
@yHOaMenmanvbHblX 3aKOHO8 U NPUHYUNOS 8
COBDEMEHHBIX NPeOCmasieHusix o npupooe,
NOHAMb  SPAHUYLL  NPUMEHUMOCIU  Meopull,
B03MONCHOCIU UX NPUMEHeHUs O]l ONUCAHUS
ecmecmeeHHOHAYYHbIX A8NEeHUU U NPOYECccos,

5.3,6.1

HaOnronenue 3a BBINOJIHEHHEM J1aOOPaTOPHBIX
pabot 19,20

OreHka BBINOJHEHHS J1AOOpaTOPHBIX padoT 19-
20

DK3aMeH

14) cepopmuposannocms ymenus paziuuame
VC08US NPUMEHUMOCMU MOoOeneld Qu3UYecKux
men U npoyeccos (s6NeHull). UHePYUATbHAS
cucmema omcuema, MamepualbHas —MOoUKd,
PABHOYCKOpEHHOe ogudicenue, €60000HO€
naoenue, abconomHo ynpyeas Oegopmayus,
abconomuo ynpyzoe u abcoaromHo Heynpy2oe
CMOJKHOBEHUs, MOOelell 2a3d, HCUOKOCMU U
meepoozo (Kpucmaniuyeckozo) mena,
UOeanbHO20 2asa, MoYeuHblll 3apsaod, 0OHOPOOHOE
IeKmpuyeckoe noie, 0OHOPOOHOE MASHUMHOE
noie, 2apMOHuYecKue Koebanus,
mMamemMamuyeckutl  MAsmMHUK, uoeanbHulil
NPYHCUHHBLU MASAMHUK, 2APMOHUYECKUE BOJIHbI,

Ompoc mo temam 1.2, 1.3, 1.5, 1.6, 2.3, 2.5, 3.1,
3.2,18,19, 313,53

TectupoBanue (Teoperudeckoe) mo Temam 1.2,
13,15,16,23,25,31,32,18,1.9,3.13,5.3

HaOnronenue 3a BBINOJIHEHHEM J1aOOpaTOPHBIX
pabor 1, 2, 19-20

OreHka BBITIOJTHEHUS J1abopaTopHbIX padorl, 2,
19-20

OK3aMeH
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uoeanvHblll Ko1ebamenvHuili KOHMYp, MOHKAA
JUH3Aa; Modenell amoma, amomMHO20 A0pa U
K8AHMOBOL MOOeNU c8ema;

15) cgopmuposannocmv ymenus o00vACHAMD
ocobenHocmu NpOMeKaHusl Qusuueckux
SABNEHUU: MeXaHUu4yecKoe O8udceHue, Mmeniogoe
OgudiceHue  uyacmuy — eewjecmedq,  Mmeniogoe
pasnosecue, bpoyHosckoe osuoicetue,
oughgysus, ucnapenue, KuneHue u KOHOEHCayus,
niasienue u KpUcmaiiu3ayus, HanpaeieHHoCmy
menjionepeoauu, neKkmpuzayuy mer,
IKBUNOMEHYUATLHOCU no8epxHOCmuU
3apANCEHHO020 NPOBOOHUKA, INEKMPOMALHUMHOU
UHOYKYUU, CaMOUHOYKYUU, 3aeucumocmu
conpomuenenus noaynposooruxkos "p-" u '"n-
munog”  om  memnepamypvl,  pe30OHaHCA,
unmepghepenyuu 601H, ougpaxyuu, oucnepcul,
NOJHO20 BHYMPEHHE20 ompaoiceHusl,
Gdomosgpexm, Gusuuecxue NPUHYUNDBL
CNeKmpanbHo20 auaiuza u pabomel nazepa,
"anvgha-" u "bema-" pacnaovt s0ep, eamma-
usnydenue si0ep;

Ompoc mo temam 1.2, 1.3, 2.1, 2.4, 2.5, 3.1, 3.3,
3.9,311,41,42,43,4.4,45,53,5.4
TectupoBanue (TeopeTwdeckoe) mo Temaml.2,
13, 2.1, 24, 25, 3.1, 3.3, 3.9, 311, 4.1, 4.2,
4.3,4.4,45,53,54

Habmionienue 3a BbIMOJIHEHHEM JaOOPAaTOPHBIX
pabotl13-18

OrneHKa BBITIOTHEHUS JTabopaTOpHBIX pador 13-
18

DK3ameH

16) cchopmuposanrocmo YMeHUtl
NPUMEHAMb  3aKOHbl KIACCUYECKOU MeXaHUuKu,
MONEKYNIAPHOU  uU3UKU U MePMOOUHAMUKU,
INEKMPOOUHAMUKU, KBAHMOBOU  Qu3uUKU  OJis
aHanuza U OOBACHEHUs. SBNeHUll MUKPOMUpA,
MAKpoMupa u me2amupa, pasiudams YCioeus
(eparuypoi, obnacmu) NpUMEeHUMOCTU
@uzuuecKux 3aKOHO8, NOHUMAMb  BCEOOUULL
xapaxkmep QYHOAMEHMANbHLIX 3AKOHO8 (3AKOH
COXpaHeHus. MexXaHuyecKol JHepeul, 3aKOH
COXpAaHeHUust  UMNYIbCd, 3AKOH — BCEMUPHO2O
MsA2OmMenUs, Nepevlil 3aKOH MEePMOOUHAMUKU,
3AKOH COXPAHeHUsi JJIeKMpUu4eckozo 3apsod,
3AKOH COXpAMEHUs JHepeul) U 02PaHudeHHOCHb

UCNONb306AHUS 4aCMHbIX 3aKOHO06,
AHAIUUPOBAMb Quzuueckue npoyeccsi,
UCNONb3YSL OCHOBHbIE NONOMCEHUS, 3aKOHbL U
3AKOHOMEPHOCMU, OMHOCUMENbHOCHb
MexaHu4ecko2o 08udICeHUs, Gopmynel
KUHEMAMUKU — PABHOYCKOPEHHO20 — OBUIICEHUS,

npeobpazosanusi lanunes 0ns cxopocmu u
nepemewenus, mpu 3akona Hviomona, npunyun
omHocumenvHocmu I anunes, 3aKoH 6CEMUPHO20
MA2OMEHUs, 3AKOHbl COXPAHEHUS UMNYIbCa U
MEXAHUYECKOU dHepeUul, C6:3b padomvl CUibl C
USMEHEHUeM MeXAHUYeCKOU SHepeuu, YClo6us
pasHosecusi meepooz2o meid; C64A3b O0aGIeHUs
UOeanvbHo20 2asa co cpeoHel KUHemu4eckoll
SHepauell menyuogo2o 08UIICEHUSL u
KOHYenmpayueu €20 MOJIEKY, CB53b

Ormpoc mo temam 1.1-1.9, 2.1-2.7,5.1-5.4
TectupoBanue (Teopernueckoe) mo temaml.l-
1.9,2.1-2.7,5.1-5.4

HabmroieHue 3a BBINOJIHEHHEM JaO0OPATOPHBIX
pabor 1,2, 3-5,19-20

Onenka BBIIOJTHEHUs JabopaTopHbBIX pabdorl,2,
3-5,19-20

OK3aMeH
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memnepamypvl  @ewjecmea  cO  CpeoHell
KUHemu4eckou 3Hepauel e20 dacmuy, C6s3b
0aslieHusi U0eanrbHo20 2a3a ¢ KOHYyeHmpayueu
MONeKY U e20 memnepamypou, yYpasHeHue
Menoeneesa-Knaneiipona, nepeuwiii 3aKOH
MEPMOOUHAMUKU, 3AKOH COXPAHEHUs dHepeuu 8
MeNniosvlX  Npoyeccax, 3aKOH  COXPAHeHUs.
aneKkmpuyecko2o  3apsaoa,  3akon  Kynowua,
NOMEHYUATbHOCD NEeKMPOCMAMULECKO20
noJs, NPUHYUN CYNEPno3UYUU DJIeKMPUYECKUX
noznet, 3axkona Kynona; 3axkonvr Oma 07
yuacmka yenu u 0Jisl 3AMKHYMOU d1eKmpU4ecKot

yenu, 3AaKOH Jorcoyna-Jlenya, 3aKOH
INEeKMPOMASHUMHOU UHOVKYUU, npasuio Jlenya,
nocmynamul cneyuanbHou meopuu
omHocumenbHocmu — JUHWMEUHA, VPAaGHeHUe
Duinwmetna o0na gomosgghexma, nepswviti U
emopoti nocmynamaol bopa, NpUHYUn
HeonpeoeleHHOCmuU Tetizenbepea, 3aKOH

COXpanenusl 3aps0a, Macco8020 YUCIA U IHEPIUl
8 SI0EPHbIX pearkyusix, 3aKOH PAOUOAKMUBHO20
pacnaoa,

17) cgopmuposannocms ymenuii npumeHsmo
OCHOBONOJIA2AIOUjUe acmpoHomuyecKue
NOHAMUsL, Meopuu U 3aKOHbl OISl AHAIU3A U
00bACHEeHUs Qusuueckux npoyeccos
NpoUCXo0awuUx Ha  36e30aX, 6  36€30HbIX
cucmemax, 8  MeNCCANAKMUYECKOU  cpede;
08UdICeHUsT HeDeCHbIX mell, I60MI0YUL 36e30 U
Bcenennoti,

Ornpoc no teme 6.1
TectupoBanue (TeopeTrueckoe) mno reme 6.1

18) cihopmuposanrnocme ymernuti ucciedosams u
ananuzuposams  paznoobpasmvie  usuuecKue
AGNEHUsL U CBOUCMBA 00BEKMO8, NPOBOOUMb
camocmosnmenvHvle UCCIe008aHUSL 8 PEANbHBIX U
NaOOPaAMOpPHbIX  YCIOBUSAX, yumamo u
AHanU3UPOBAMs XaApaKmepucmuku npubopos u
YCmpoucmes, 00bACHAMb NPUHYUNBL UX PAOOMbL;

HaOnronenue 3a BBINOJIHEHHEM J1aOOpaTOPHBIX
pabot 1-20
OreHKka BBINIOIHEHUS J1JabopaTopHbIX padot 1-20

19) cepopmuposannocmv npeocmasnenuii 0
Memooax NOLYYEeHUs. HAYYHBIX
ACMPOHOMUYECKUX 3HAHUL, 6l1a0eHUe YMEeHUAMU

CAMOCMOSIMENLHO gopmyruposamu yenv
uccneo008anus (npoexma), 8b108U2AMb
2aunomeswl Ha OCHOBe 3HAHUSA
OCHOBONONA2AIOUWUX Quzuueckux
3aKOHOMepHOCmell U 3aKOHO8, NpOGEPSAmMb UX
IKCHEePUMEHMATbHBIMU cpedcmeamu;
NIaGHUpOBAMb U NPOBOOUMb  usuUecKue

IKCnepumeHnnmvl, ONUCbI8ANb U AHAJIUIUPOBANTb
NOJIYYEeHHYIO HNpu  6blNOJIHEHUU IKCnepumerma

Habmroienue 3a BBINOJIHEHHEM JaOOPATOPHBIX
pabor 1-20
OreHka BBITIOTHEHUS JTabopaTopHBIX padot 1-20

ungopmayuro, onpedensimo  00CMOBEPHOCHIb
NOJYYEHHO20 pe3yibmama;
20) cgopmuposannocmv  ymenus  pewams | BRINOTHEHNE BADUATHBHBIX 33134
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pacuemuvle 3a0a4u ¢ SI8HO 3A0AHHOU U HEI8HO
3A0aHHOU PU3ULECKOU MOOeNbl0. HA OCHOBAHUU
ananuza  ycnosusi  evloupamv  uzuzeckue
Moldenu, omeedarouue mpebosaHusM 3a0ayl,
npUMeHsImb Gopmynul, 3aKOHbI,
3aAKOHOMEPHOCMU U NOCMYAAMbl  PU3UYECKUX
meoputl npu UCNOIb308AHUU MAMEMAMUYECKUX
Memoo08 peulenus 3a0ay, npo8oOUMs paciemsl

Ha OCHOBAHUU umerouuxcs OQHHbIX,
AHATU3UPOBATND pe3ynvmamol u
KOPPEeKmupo8ams Memoobl peuenus ¢ yuemom
NOTYYEHHBIX pe3ynibmamos; pewamsy
KauecmeeHHbvle 3a0auu, mpebdyowue
NPUMEHEeHUs 3HAHUL U3 pPA3HbIX  pazoenos
WKONIbHO2O — Kypca — Qu3uku, a  makoice

uHme2payuu 3HAHUU U3 Opyeux npeomemos
eCMeCcmBeHHOHAYYHO20 YUKIA: 6bICIPAUAMb
JIO2UYECKYIO YENOUKY PACCYHCOEHUN C ONOPOU HA

HaGnronenue 3a BBIMOTHEHHWEM J1AOOPATOPHBIX
pabot 1-20
OrieHKa BBITIOJHEHUS JabopaTopHbIX padot 1-20

U3YYeHHble — 3AKOHbl,  3AKOHOMEPHOCMU U
Qusuveckue A6Nenust;
21) cghopmuposanrnocms ymenuti | Onpoc o temam 3.6, 3.14, 3.15, 4.2, 4.5, 5.2,

AHATU3UPOBAML U OYEHUBAMb  NOCIe0CMBUs.
ObLIMOBOU U NPOUZBOOCNEEHHOU OesIMEeNbHOCIU

yenosexa, CBA3AHHOU ¢ usuyeckumu
npoyeccamu, ¢ NO3UYUL  IKOJLOSUYECKOU
bezonacnocmu; npeocmasieHull 0

PAYUOHATLHOM NPUPOOONOTILIOBAHUU, A MAKIICEe
PA3YMHOM UCHONb308AHUU OOCMUNICEHUL HAYKU
U mexHonocuti Ons OalbHeuue20 pa3eumusl
yenoeeuecko20 oouecmsa,

54
TectupoBanue (TeopeTHyeckoe) mo Temam3.0,
3.14,3.15,4.2,45,5.2,5.4

22) osnadeHue pasiuyHuviMu cnocobamu pabomol
c uHgopmayuel Gu3uLecKkoco co0epHCanusi ¢
UCNONIb308AHUEM COBPEMEHHBIX
UHOPMAYUOHHBIX — MEXHONO2Ul,  pa3eumue
VMeHUll KpUmu4eckoeo aHaau3a U OYeHKU
00CMOBepHOCIU NOLYHAEMOU UHPOPpMAYULL,

HaOnronenue 3a BBINOJIHEHHEM J1aOOpaTOPHBIX
pabot 1-20
OreHka BBINOIHEHUS 1JabopaTopHbIX padot 1-20

23) ognaoenue OpP2aHU3AYUOHHBIMU u
NO3HABAMENbHBIMU YMeHUAMU
CaMOCMOAMENbHO20 — NPUOOpemeHUsi  HOBbIX

3HAHULl 8 npoyecce GbINOIHEHUSl NPOEKMHbIX U
VUeOHO-UCCIe008amMeNbCKUX pabom, yMeHUsMU
pabomamu 6 epynne ¢ 8bINOTHEHUEM PA3NUYHBIX
COYUANbHBIX  poflell, NIAHUpPosams  pabomy
epynnol, PAYUOHATLHO pacnpedenams
0esamenbHOCb 8 HeCMAHOAPMHBIX CUMYAYUSX,
A0eKBamHO OYEeHUBAMsb GKIAO KANHCO020 U3
VUACMHUKO8 epynnoi 6 peuienue
paccmampusaemotl npooiembl,

HaOnroneHue 3a BBINOJIHEHHEM J1aOOpaTOPHBIX
pabot 1-20
OreHka BBINOIHEHUS 1JabopaTopHbIX padot 1-20

24) cihopmuposannocms momusayuu K 6yoyweu
npogheccuoHanbHol oesimenbHOCmU no
CHeyuanbHOCmam @u3zuKo-mexHuyecKo2o
npoghus.

Ompoc no Temam 3.6, 3.7, 3.9, 3.10, 3.12, 3.14
TectupoBanue (Teopernueckoe) mo Temam3.6,
3.7,3.9,3.10,3.12,3.14

Habmoienue 3a BbINOJIHEHHEM JabOpaTOPHBIX
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pa6or 10,12
Ouenka
pa6ot1l0,12

BBIITOJIHCHU A

1a00paTOPHBIX
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[Tpunoxenue 1
O0s3aTenpHOE
KOHKPETU3ALIUA JOCTUXEHUSA JIMYHOCTHBIX PE3YJIBTATOB

JIMYHOCTHBIE Pe3yJibTaThI Conep:kanue ypoka(rema, Cnoco0 opranusanuu poaykr Ouenka npouecca
AMJAKTHYeCKasi eIMHULA, THI YPOKa, AeATEeJbHOCTH AeATeJIbHOCTH (¢popmupoBanus JIP
BOCIIMTAaTEJIbHbIC 3ana'm)
JIP 1. Oco3natonuii  ce6s | Tema: «Popmyrna TOHKOW JIMH3BD | - PaboTa B moarpynmax | MaauBuayaasHOE - SMOIIMOHAIBHOE
rpaXJIaHUHOM W 3aIMUTHUKOM | (2 4.) "BeimonHeHue MOJIEJIMPOBAHUE BBIPAXKEHHUE CBOEU AKTUBHOM
BEJIMKOM CTpaHbI CTPYKTYPHOMU ONTHYECKUX IPaKJAHCKOW U MO3ULINH;
Tun ypoka: ypoxk wusydeHus U | Tabnuubl", ¢ | npubopoB U | - TPOSBICHHUE YBAXKECHHUS K
JIP 4. IlposBistomuii U | 3aKperyieHUs] HOBBIX 3HAHUI HCCIIE0BAaHUEM KOMAaHJIHOE JOJIAM TPYya.
JEMOHCTPUPYIOIINN yBa)KeHHE CBOICTB U | COCTaBIICHUE - yMeHue paboTaTh B
K JIIOJAM TpyZAa, oco3Haoolui | BocnuraTeabHble 3a1a4n: ocoOeHHOCTeH tabmuub"['naza KOMaH/JIE, coOiroaaTh
LIEHHOCTh COOCTBEHHOIO | -CO3/JaHUE YCIOBUM JIJIsl BOCIIUTAHUS | CAMOJIEIbHBIX KHUJKHUX | pa3IMYHbIX TpeOoBaHUS TPYZAOBOH
Tpyna. Crpemsiuiics K | IOJIOXKUTEJIIBHOIO ~ MHTEepeca K | JIUH3" MpeACTaBUTENEH JUCUHUIIIIUHBI
(GOpMHpPOBaHHIO B  CETEBOW | M3YYEHUIO (PU3UKH, JKMUBOTHOI'O MuUpa" |-  HaBbIKM  aHauu3a W
cpene JIMYHOCTHO U | -CO3/1aHUE YCIIOBHH, | - JHenosas Urpa | BOCOUTHIBAIOIIUE Y | UHTEpPIIPETAlUuU
npoeCCHOHATHLHOTO obecnieunBaromux Gopmuposanue y | "®usznka BOKpyr Hac " | CTYICHTOB MH(pOpMaLUU U3 PA3IUYHBIX
KOHCTPYKTUBHOTO «IIU(POBOTO | CTYJEHTOB HaBBIKOB | TIO HCIIOJIb30BAHUIO | -  OTBETCTBEHHOE | HCTOUYHUKOB
cruenar. CaMOCTOATEIILHON yueOHOH | pusnueckon OTHOILICHHE K
NESTENIBHOCTH; uH(popMaIuu JUIs | COOCTBEHHOMY
-C110cOOCTBOBATH BOCIIUTAHUIO | TPOOYKIEHUS y | Tpyny (yuebe);
TBOPUYECKOTO OTHOLIEHHUS K | oOydarommxcs
y4eOHOM NeSTENbHOCTH. SMOILIMOHAIBHBIX -YMEHHUS
-BOCIIUTaHUE OTBETCTBEHHOTI'O | YyBCTB U yMEHHUs | OJIb30BaThCS
OTHOIIECHHUS K y4eOHOM | BUJIETh W3YYEHHBIE | Pa3INYHBIMU
NeSITeNIbHOCTH; 3aKOHOMEPHOCTH B | HICTOYHUKAMU
-CO3/JaHK€ YCIOBUH Il BOCIIUTAHUS | OKPYXKAIOLIECH )KU3HU | HHpOpMauu u
YyBCTBa KOJUIEKTUBH3MA u COBPEMEHHBIMU
B3alMOIIOMOLIN - Co3nanue | 06pazoBaTeIbHBIMU
Buaeoponuka " S | pecypcamu;
MOJIETUPYIO
(dbuzmdeckoe sBiIeHUE" | -  pPaCKPHIBAIONINE
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JUI 3aIMCH B CTYIOUH
JlxanuHra

3HAYEHHUE riasa
Pa3IUYHBIX
npecTaBuTENCH

JKUBOTHOTO MHPA;

- ropaocTh  3a
JIOCTHIKCHUST HAYKH
AU TEXHHKH Ha
npuMepax
HCIIOIb30BaHUA
KBaHTOBOI'O
MHUKPOCKOIIA,
CII0OCOOHOTI0
BUIETD
HEBO3MOXKHOE -
KJICTOYHYIO
CTPYKTYpPY u
KOCMHUYECKHX
TEJIECKOIIOB JUIST
HCCIIEIOBAHUS
Bcenennoi
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