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1. IACIIOPT PABOYEM IPOI'PAMMBbI YYEBHOM JUCHUILINHBI
C00.02.03 Puzuka

1.1. O0Js1acTh IPUMEHEHUs IPOTrPAMMBbI

[Iporpamma y4yeOHOW JUCUMIUIMHBI SIBJISIETCA 4YacThlo 00pa3oBaTENbHOMN
pOrpamMMbl TOATOTOBKH CIELMAIIUCTOB CpeHero 3seHa B cooTBeTcTBUM ¢ OI'OC
no crnenuansHoctr CIIO 13.02.02 TemnocHaOkeHUE U TEIJIOTEXHUUYECKOE
o0opynoBaHue, ykpynHEHHas rpynna crnenuanbHocted 13.00.00 Dnexrtpo- u
TEIUIODHEPIreTHKA.

1.2. MecTo y4eOHO# AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHO NPOrPaMMbI:
JUCHUIUIMHA BXOAMT B MpoQuUibHbIE JUCHUIUIMHBI  001Ie00pa3oBaTeIbHOM
IIOATOTOBKH.

1.3. Hean u 3aga4u y4eOHOH AUCHMILUIMHBI — TPeOOBaHHWS K pe3yJbTaTam
OCBOECHMS Y4eOHOI IUCHUIINHBI:

Hens qucuumnuasl «Dusnkay: GopmMupoBaHue y 00y4yaronuxcs YBepeHHOCTH
B HEOOXOIUMOCTH 3HAHMNA (PU3MYECKHX 3aKOHOB U 3aKOHOMEPHOCTEW IS
NOHMMAaHUs HAyYHOW KapTUHBI MHpa, 3HAYUMOCTH (PU3UYECKUX 3HAHUN I
COBPEMEHHOTO KBaJTH(PHUIIMPOBAHHOTO CIICIUAINCTa TMPH OCYIIECTBICHUH €Tro
npo(ecCUOHaNBHOMN IESITeTbHOCTH.

B pesynbTaTe ocBoeHHMS YyueOHOW AMCHMIUIMHBI OOYyYaroUIuics OJIKEH
yMeTh:

VY1 paboraTh B rpymie C BBIIOJIHEHHEM Pa3IUYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh PAOOTy TPYNIBI, PANMOHAIBLHO PACHpPENENsTh JEATeNbHOCTh B
HECTaHJAPTHBIX CUTYalHsIX, alEKBaTHO OLIEHUBATh BKJIAJ KaKJI0TO U3 yYaCTHHUKOB
IpyMNIbl B pelIeHHE paccMaTpuBaeMoOi MpoOIeMbl;

VY2 pacnio3HaBaTh (Qu3NUECKHE SBICHHS (IIPOIECCHI) M OOBICHATH MX Ha
OCHOBE M3YYEHHBIX 3aKOHOB: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIUHEHHOE
JBUKEHUE, CBOOOJHOE TMaJeHUE TeJ, ABWKEHUE M0 OKPYKHOCTH, WHEpLuS,
B3aMMOJIEUCTBUE TEJ, KOJIEOATEIbHOE ABUKEHUE, PE30HAHC, BOJIHOBOE JIBHXKECHHE;
muddy3usi, OpOYHOBCKOE JBH)KEHHE, CTPOCHHE >KUAKOCTEM M TBEPHABIX Tel,
U3MEHEeHHe o0beMa TeJ MPU HAarpeBaHUM (OXJIAKIEHUH), TEMJIOBOE PABHOBECHE,
UCMapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAIU3ALMS, KUIEHUE, BIIAXKHOCTh
BO3]lyXa, CBS3b CPEAHEN KMHETHUYECKOW YHEPTUU TEIUIOBOTO JIBHIKEHUSI MOJIEKYJI C
abCOJIIOTHOM TemrepaTypoi, MOBBIIIEHNE JABJICHHS ra3a MpU €ro HarpeBaHUU B
3aKpPBITOM COCYZE, CBSI3b MEXKJy MapamMeTpaMu COCTOSIHUS T'a3a B M30IPOIECCAX;
ANIEKTPU3aLUs TeJl, B3aUMOJECHCTBUE 3apsii0B, HAarPEBAHUE IPOBOJHUKA C TOKOM,
B3aUMOJIECTBUE MAarHUTOB, 3JIEKTPOMArHUTHAs UHAYKUUS, 1€HCTBHE MarHUTHOTO
NoJIA HAa MPOBOJAHMK C TOKOM M JABWXKYIUMHCA 3apsj, 3JIEKTPOMAarHUTHBIE
KOoJeOaHUS W BOJIHBI, NPSMOJMHEHHOE pacHpOCTpPaHEHHWE CBETa, OTpaKeHHE,
npesioMieHue, UHTepPepeHuns, TUPpakuus U MNOJApU3alus CBETa, AUCIEPCHS
cBera; (orornekTpuyeckuii 3(PQeKkT, CBETOBOE aBJICHUE, BO3HUKHOBEHUE



JUHEWYaTOro CHEKTpa aTroMa BOJOpPOJa, €CTECTBEHHAass W HCKYyCCTBEHHAas
PaIMOaKTUBHOCTB;

VY3 yuuTHIBaTh TPAHUIBI MPUMEHECHUSI W3YYEHHBIX (U3MUECKUX MOJEIECH:
MaTepuaabHas TOYKA, HHEPIHUAIbHAS CHUCTEMA OTCUETA, UACAIbHBIA ra3; MOJECIU
CTPOCHMS Ta30B, KUJIKOCTEHM M TBEPABIX TEI, TOUEUHBIA DIIEKTPUUYECKUHN 3apsf,
aepHas MOJENIb aTOMa, HYKIOHHAs MOJIeJIb aTOMHOIO siJipa MpPH PEHICHUU
bu3nueckux 3aaay;

V4 pemath pacueTHbIE 3aJlaud C SIBHO 3aJlaHHOM (PU3MYECKON MOJEINbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIMIIBI; HA OCHOBE aHAJIKM3a yCIOBUS 3aa4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOJMMBIC NJIsi €€ PEIICHUs, MPOBOJUTh PacUeThl M OIICHUBATh PEaIbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3HUUECKOU BEIMYUHBI,

Y5  pematp  KayeCTBEHHbIE  3aJa4H, BBICTpauBas  JIOTUYECKHU
HEMPOTUBOPEUYUBYIO IIEMOYKY PACCYXIACHUM C OMOpPON HAa M3YUYEHHBIEC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHHUS;

Y6 npuMeHsATh MOJyYeHHbIC 3HAHUS JIJIsi OOBSICHEHUS YCIOBUN MPOTEKAHUS
(dU3MYeCKUX SIBICHUW B MPUPOJAE M JUIsl NPUHATHUS MPAKTUUECKUX PEHICHUN B
MOBCEIHEBHON JKW3HM MJig oOecreueHus O€30MacHOCTH TMpU  OOpaIlleHUH C
OBITOBBIMH MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3JI0POBbS U
cOOJIIOICHUSI HOPM IKOJIOTUUYECKOTO TTOBEJICHUSI B OKPY Karolen cpeie;

Y7 nonuMarh HEOOXOAUMOCTh NPUMEHEHUS JOCTHKEHUN QU3UKU U
TEXHOJIOTUI JJIS1 PAllMOHATIBHOTO MIPUPOIOIIOIb30BaAHUS;

VY8 chopmupoBaTh COOCTBEHHYIO MO3UIIUIO IO OTHOIICHHUIO K (PU3HYECKOMN
uH(pOpMaIUH, MOTy4YaeMOl U3 pa3HbIX HCTOYHHUKOB,

VY9 ucnons3oBath MUGPOBHIC TEXHOIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETANNA U TIPEACTABICHUS YICOHONW U HAYYHO-TIOMYJSIpHON WH(MOpMAITNH;
pa3BUTHE YMEHHUIM KPUTUUYECKOTO aHAIN3a MoJydyaeMoi nHpopMaluu;

3HATH:

31 o ponu u Mecre (PU3MKM M ACTPOHOMHHM B COBPEMEHHOM Hay4HOH
KapTHUHE MHPaA, O CUCTEMOOOpa3yroiie poau GU3UKU B Pa3BUTUU €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTUM, O BKJIaJEe POCCUMCKUX U 3apyOeKHBIX
YUYEHBIX-QU3UKOB B pa3BUTUE HayKH; NOHHUMaHUE (UIUYECKON CYIIHOCTH
HaOJII0OIaeMbIX SBJICHUM MUKPOMHUPA, MAaKpOMHUpPA U MEraMupa; MOHUMaHUE POJIH
aACTPOHOMHH B IPAKTUYECKOW AESATEIBbHOCTU YEJIOBEKAa M JlaJbHEMIIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH, pPOIU (Pu3UKM B (HOPMHUPOBAHMM Kpyrozopa U
(GyHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS MPAKTUUECKUX 3a/1ay;

32 3aKOHOMEPHOCTSIMU, 3aKOHAMU M TEOpHUSIMU (3aKOH BCEMHUPHOTO
tarorenuss, [, II m III 3akoHsl HpIOTOHA, 3aKOH COXpAHEHUS MEXAHUYECKOU
SHEPI'UH, 3aKOH COXPAHECHUSI UMITYJIbCA, MPUHIIMI CYNEPHO3ULIMU CHUJ, TPUHIUI
PABHOINPABHOCTH HMHEPIMATBHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KHUHETUYECKYIO
TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, MEPBBIM 3aKOH TEPMOJUHAMUKH;
3aKOH COXpaHEHUs OJJIEKTpUYECKoro 3apsiia, 3akoH Kynona, 3akon Oma mjis
y4acTka 1ienu, 3akoH Oma JjIsl MOJHOM 3JEKTpUYecKou Iiernu, 3akoH Jlxoyns -
JleHna, 3aKOH PNEKTPOMArHUTHOM MHAYKLWHU, 3aKOH COXPAHEHHS SHEPIUH, 3aKOH



IIPSAMOJIMHEUHOIO PACHPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUSA CBETA, 3aKOH
IIPEJIOMIICHUS CBETA; 3aKOH COXPAHEHUS DHEPIUM, 3aKOH COXPAHEHMS MMITYJIbCa,
3aKOH COXPAHEHMs DJIEKTPUYECKOIO 3apsiia, 3aKOH COXPAaHEHHUS MacCOBOIO YHMCIIA,
noctynaTtel bopa, 3aKOH paJMOaKTHBHOIO pacnaja); YBEPEHHOE HCIOJIb30BAaHUE
3aKOHOB M 3aKOHOMEPHOCTEHN IIPH aHANIM3€ PU3NYECKUX SBJICHUN U IPOLIECCOB;

33 oCcHOBOMONAralOIMUMHU (PU3NYECKUMH BEIMUYUHAMH, XapaKTEPU3YIOUUMU
¢usznueckue  mporecchl  (CBI3aHHBIMU C  MEXAaHUYECKUM  JIBIDKCHHEM,
B3aUMOJICUCTBUEM TEJI, MEXaHWYECKUMM KOJICOAHHUSIMH M BOJIHAMH, aTOMHO-
MOJIEKYJISIPHBIM CTPOEHHUEM BEIIECTBA, TEIJIOBBIMU MPOLIECCAMU; IIIEKTPUUECKUM
M MarHuTHBIM  TIOJISIMH,  JJIEKTPHUYECKUM  TOKOM,  DJIEKTPOMArHUTHBIMU
KOJICOAHMSIMU U BOJHAMH; ONTUYECKUMHM SIBIICHUSMH; KBAaHTOBBIMU SIBJICHHUSIMHU,
CTPOEHHEM aTOMa M aTOMHOTO S1pa, PaAMOAKTUBHOCTBIO);

34 OCHOBHBIE METOJbl HAYYHOIO IO3HAHUS, UCIHOJIb3YEMBIMU B (U3HKE:
IPOBOJNUTH MpPSIMbIE U KOCBEHHBIE HM3MEpEHUsl (DU3MUECKUX BEIMYWH, BHIOMpAs
ONTHUMAJIBHBIA CHOCO0 HM3MEPEHHS] M HCIOJIb3ys HM3BECTHBIE METOIbl OLEHKH
MOTPEIIHOCTEN U3MEPEHUH, MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH C HCIOJb30BAHUEM TPSIMBIX HW3MEPEHHM, OOBSACHATH MOJYyYECHHbIE
pe3ynbTaThl, HUCIOIB3YS (PU3NYECKHE TEOpPUU, 3aKOHbI W TOHATHUS, U JenaTh
BBIBO/IbI; COOJIIO/IaTh MpaBUjia 0€30MacHOro TpyAa MPU MPOBEICHUN UCCIEA0BAHUIMI
B paMKax yueOHOr0 3KCIEpUMEHTa U y4eOHO-HCCIIEIOBATENbCKON AeATEIbHOCTH C
UCIOJIb30BaHUEM LU(PPOBBIX M3MEPUTENIBHBIX YCTPOMCTB M J1a0OPaTOPHOTO
o0opynoBaHusi; CGHOPMHUPOBAHHOCTh TPEJCTABICHUNA O METOAAX MOJy4YEeHHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM.

35 ocHOBOMOJIAralOIIUMU (PU3NYECKUMH HOHATUSAMHU, XapaKTEPU3YIOLUIUMHU
¢usznyeckue  mpouecchl  (CBA3aHHBIMM € MEXaHHMYECKUM  JIB)KEHUEM,
B3aUMOJICCTBUEM TEJI, MEXaHWYECKHUMH KOJICOAHHUSIMH M BOJIHAMH;, aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMHU MPOLIECCAMU; IIEKTPUUECKUM
M MArHUTHBIM  TOJISIMH, JJIEKTPHYECKMM  TOKOM,  3JEKTPOMATHUTHBIMHU
KOJIEOAHUSIMU M BOJHAMH; ONTUYECKUMHM SIBIICHUSMH; KBAaHTOBBIMU SIBICHHUSIMH,
CTPOEHHMEM aToMa M AaTOMHOIO SApa, PaJAMOAaKTUBHOCTBIO);  BIAJCHHE
OCHOBOTOJIAralOIIMMU  ACTPOHOMHYECKMMH  IOHATHSMH,  MO3BOJSIOLIMMU
XapaKTepU30BaTh MPOLECCHI, TPOUCXOALIME HA 3BE31aX, B 3BE3/IHBIX CUCTEMAX, B
MEXTaJlaKTHUYEeCKOM CpeJie; NBI)KEHHE HEOECHBIX Tel, DBOJIIOIHUI0 3BE3l U
Bcenennoi.

OcBoenue conepxkaHusi ydeOHOM mucummuiiHbl «®Duszuka» obecrneuynBaeTt
JOCTIDKEHHE CTYICHTAMH CIIEAYIOIINX PE3YIhTaTOB:
>  Juunocmmble: TOTOBHOCTH K CaMOPa3sBUTHIO MU CAMOOIPEIECIICHUIO
IPaKIaHCKOTO BOCITUTAHUS
rpaKJaaHCKOr0 BOCIIUTAHUS:
dbopMHupOBaHUE TPAXKIAHCKON TO3UIMU OOYYAOIIETOCs KaK aKTUBHOTO M
OTBETCTBEHHOTO YJI€HA POCCUHUCKOTO OOIIEeCTBA;
IPUHATHE TPaIUIIUOHHBIX HaI[MOHAIBHBIX, OO0IIIeYeTOBEYECKUX
T'YMaHUCTHYECKHUX M IEMOKPATUYECKUX [IEHHOCTEHH;
NATPUOTHYECKOT0 BOCTIMTAHMS:




dbopMuUpOBaHHE POCCUHUCKOM TI'pakAaHCKOW HJISHTHYHOCTH, INAaTPUOTH3MA,
YBaXXEHUS K CBOEMY HapOJy, 9yBCTBa OTBETCTBEHHOCTH riepes; PonuHoM, ropaoctu
¥ YBOXCHUS K UCTOPUHU U JOCTIKEHUSM OTEYECTBEHHON (PU3MUECKON HAyKU
TPYJA0BOI0 BOCTIMTAHUSI:
TOTOBHOCTH K TPY/y, OCO3HAaHHUE [IEHHOCTH MAacTEPCTBa, TPYI0TIO0HE;
FOTOBHOCTh K aKTHUBHOH NESATENHLHOCTH TEXHOJOIMYECKOM M COLMAIbLHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMHUPOBATH, MJIAHUPOBATH U CAMOCTOSTEILHO
BBITIOJIHATH TaKyIO JICSITEIIbHOCTh
TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa30BaHMUIO Ha
MIPOTSHKEHUHU BCEH )KU3HH,
IKOJIOTHYECKOT0 BOCIIMTAHHUSA :
dbopMuUpOBaHHE  SKOJOTHMYECKOM  KYJIbTYphbl, IOHUMAaHUE  BIUSHHS
COITMATbHO-2KOHOMUYECKUX IIPOIIECCOB HA COCTOSIHUE MPUPOTHON M COIMAIBHOM
CpeIbl, 0OCO3HAHKE III00ABHOTO XapaKTepa dKOJIOTHUSCKUX TIPOOIeM;
AKTUBHOE HEIPUATUE JCUCTBUM, IPUHOCAILINX BPEI OKPYKAIOIIEH CPEIE;
HEHHOCTH HAYYHOTO MO3HAHUS:
dbopMHpOBaHWE  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B IMOJIUKYJIHTYPHOM MHPE;
COBEPIIICHCTBOBAHKE SI3LIKOBOM M YHTATCIIBCKOW KYJIBTYpbl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMHU U IMO3HAHUS MUPA;
OCO3HAaHHME IIEHHOCTH HAyYHOU JIEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISITH
MIPOCKTHYIO M UCCIICI0BATEIBCKYIO ICATEIbHOCTh HHINBUAYAJIBHO U B TPYIIIE.
> MemanpeomenHuble:
OBJIa/IeHI e YHUBEPCAJIbHBIMU YUeOHBIMU MO3HABATEIbHBIMU JA€HCTBUSIMH:
Oazoevle 102uyecKue 0eucmeus.
CaMOCTOATENILHO  (OPMYJIMPOBAaTH M aKTyallM3MpPOBaTh  IpoOIeMy,
paccMaTpHBaTh €€ BCECTOPOHHE;
yCTaHaBJIMBATh CYIICCTBCHHBIH TPH3HAK WM OCHOBAHUS IS CpPaBHCHUS,
KJ1accuuKanuu u 0000IIeHHS;
ONpEACNATh IEIU JeATCIbHOCTH, 3aJlaBaTh IapaMeTpPbl W KPUTEPUU HUX
JIOCTYKEHUS;
BBISBJISITh  3aKOHOMEPHOCTHM M TMPOTHBOPEYHS B  paccMaTpHBAEMBIX
SIBJICHUSAX
Oa306bie UCCC008aAMENbCKUE OCUCBUSL.
BJIAJICTh HaBBIKAMU y4eOHO-HMCCIIeIOBATEIHCKOM " MIPOCKTHOM
NeSTETFHOCTH, HABBIKAMH Pa3peIIeHUs TPOOIeM;
CIIOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSTEIILHOMY ITOMCKY METO/IOB PEIICHUS
MPAKTUIECKUX 3aJ1a4, MPUMEHEHHUIO Pa3IMYHBIX METO/I0B ITO3HAHHSI,
aHAIM3UPOBATh TIOJIYYCHHBIC B XOJ€ PCIICHUS 3aJa4dl Pe3yJIbTaThl,
KPUTHUYCCKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MECHECHHE B HOBBIX
YCIIOBUSIX;
paboma c ungopmayuei.
BJIaJIETh HaBBIKAMHM TIOJIyYeHUs HHPOPMAIIUY U3 UCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEJIbHO  OCYIIECTBIATh  IOMCK, aHaJIM3, CHCTEMAaTH3AIUI0 M|




HHTEpIIPETalni0 HH(POPMAIMH Pa3ITUIHBIX BHIOB B (POPM MPEICTABICHUS;
co3ZaBaTh TEKCThI B pPa3IWYHBIX (opmMaTax C ydYeTOM Ha3HAYCHUS
uHDOpMAIIMU W  TICJICBOW  ayJUTOpWUH, BBIOWpas ONTUMaIbHYIO (Qopmy
MPEJCTABICHUS U BU3YyaJIU3allUH;
OBJIa/IeHH e YHHUBEPCATbHBIMM KOMMYHUKATUBHBIMHU J1€iiCTBUSAMMN:
obuenue:

BJIQJIETh PA3JIMUYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICHCTBUS;

apryMEHTHUPOBAHHO BECTH JIUAJIOT, YyMETh CMAr4aTbh KOH(MIUKTHBIE
CUTyalluu,

pa3BEepHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HCIIOJIh30BaHUEM
SI3bIKOBBIX CPEJICTB;

COBMECMHAS 0eSAMEbHOCIb.

MMOHUMATh M UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHOW M WHAWBUIYaTbHOMN
paboTHI;

BBIOWPATh TEMATUKy M METOABl COBMECTHBIX JECUCTBHM C Yy4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 YjieHa KOJIJIEKTUBA;

OIICHMBAaTh KAa4eCTBO CBOErO BKJIAJIa M KaXJOTO Y4YaCTHMKAa KOMAaH]IbI B
OOIIUIA pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

OBJIa/IeHHe YHUBEPCAJIbHBIMH PeryJATHBHBIMU AeHCTBUSIMH:
CaMOOP2AHUZAUUAL:

CaMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATEIBbHYIO JEATCIbHOCTD, BBISBIISThH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a7auu B 00pa3oBaTEIbLHOMN
JESATETLHOCTH U KU3HEHHBIX CUTYAIUsX;

CAMOKOHMPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JCATEILHOCTb,

OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;

TexXHHUK-TETUIOTEXHUK JOJKEH 001a1aTh OOIIMMH KOMIETEHIIUSAMMU:

OK O0I. BseiOupate cnocoObl penieHus 3a1ad  OpodecCHOHATbHOM
JEeSATENbHOCTH IPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBA IMOWUCKA, aHAIU3A W
WHTEpIpeTanuu nHGopMaluu, 1 UHPOPMAITMOHHBIE TEXHOJIOTUH JIJISl BBITIOJTHCHUS
3a/1a4 npohecCuOHaNbHOU IEeATeTbHOCTH.

OK 03. IlnanupoBaTh U peann30BBIBaTh COOCTBEHHOE MPOGECCHOHAIBHOE U
JUYHOCTHOE pa3BuUTHE, NpEeANPUHUMATEIbCKY IO NEATEbHOCTD B
npodeccuoHalbHON cdepe, MCIOIB30BaTh 3HAHUS I10 MPABOBON M (hrHAHCOBOM
IPAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYyaIUsX.

OK 04. DddextnBHO B3auMOACHCTBOBaTL M pabOTaTh B KOJUICKTHBE U
KOMaH/I€e.

OK 05. OcymecTtBiasiTe YCTHYHO W NMCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit ®denepanum ¢ y4eToM OCOOEHHOCTEMN
COLIMAJIBHOTO U KyJIbTYPHOTO KOHTEKCTA.

OK 06. [IposiBiATH IpaXkJaHCKO-TIaTPUOTUYECKYIO IIO3ULHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE MOBEJICHNE HA OCHOBE TPAJIULIUOHHBIX POCCUNUCKHUX
JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIE C Y4YE€TOM TrapMOHHU3alUU



MEXHAIIMOHAIBHBIX W MEXPETUTHO3HbIX OTHOLICHUM, NPUMEHSITh CTaHIAPThI
AHTUKOPPYIIIMOHHOTO TIOBE/ICHUSI.

OK 07. CopeiicTBoBaTh COXPaHEHUIO OKpYy Karolen Cpelbl,
pecypcocOepexeHnIo, NPUMEHITh 3HaHUS 00 W3MEHEHUM KIMMaTa, MPUHLIMIIBI
OepexIMBOro MPOU3BOACTBA, A(P(EKTUBHO JCHCTBOBATH B YpPE3BbIUAKMHBIX
CUTYaIUsIX.

npo¢eCCUOHATTLHBIMU KOMIIETCHITUSIMU
[TK 1.1. OcymiecTBiATh MyCK U OCTAHOBKY TEIJIOTEXHUYECKOTO 000PYA0BAHMUS
U CUCTEM TEIUIO- U TOTTMBOCHAOKEHHUS.

1.4. PekoMeHnayeMoe KOJMYECTBO YAaCOB HA OCBOECHHE NMPOrpaMMbl Y4eOHOMH
TUCHUNIHHBI:
MaKCHMaJIbHOU yueOHON Harpy3Kku oOyuatomierocsi 176 yaco, B TOM YHCIIE:
00s13aTeNIPHON ayIMTOPHOM YUeOHOW HArpy3Ku oOydaromierocs: 146 dacos.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILIMHBI
2.1. O0bem yueOHO# JUCHMILVIMHBI U BUABI y4eOHOH PadoThI

Buna yueOHoii padoThI O0bem yaco
MakcumasibHas ydyeOHasi Harpy3ka (Bcero) 176
Oo0s3aTesibHAs1 Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 146
B TOM YHUCJIE!
1abopaTOpHbIE pabOTHI 6
[IPAKTHUYECKUE 3aHATUS 64

KOHTPOJIbHBIE paOOTHI

KypcoBasi pabota (IpoekT) (eciu npedycmompero)

KoncynpTanuu 12

CamocTosiTesbHasi padoTa o0y4yawmerocs (Bcero) 0

B TOM YHCJIC:

camocTosTeNnbHas padoTa HaJ KypcoBoi paboToi (poeKToM) (eciu
npeoyCMOmpeHo)

[IpomeKyTOUHAs aTTeCTalys 18

1 cem. — KOHTp. paod.,

HUmoecosas ammecmayus 6 hopme (yrazams) 2 COM. - SK3AMEH




2.2. TemaTu4yeckuii miaH u cogep:xxkanue ydeoHou nucuunanabsl CO0.02.03 Ousuka

HaumenoBanue
pa3aesioB U TeM

Conep:xxanue y4e0HOIro MaTepuaJa, 1adopaTopHbie padoThbl M MPAKTHYECKHE
3aHATHS, CAMOCTOSITeIbHAsI padoTa o0y4aoumuxcs, KypcoBas padora (IpoeKT) (eciu
npeoycmMompeHwl)

Oo0BeM
4acoB

YpoBeHb
0CBOEHUA

1

2

4

Paznen 1. ®u3uka u MeTObI HAYYHOT 0 IO3HAHMS

Tema 1.1 BBenenue

Coaep:xaHue y4eOHOro MaTepuasia

®dusuka - Hayka o npupoje. Hayunple MeTonpl mO3HaHMs OKpyXkaromero mupa. Poip
SKCIIEPUMEHTAa M TEOpUU B TpOIecCe MO3HAHUS MPUPOAbL. DKCIEPUMEHT B (U3HKE.
MonenupoBanue (GU3NUECKUX SBICHUH U mporeccoB. Hayunsle rumotessl. Ousnueckue
3aKOHBI W Teopuu. ['paHUIBl NPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [IpuHIMN
cootBeTcTBUs. Ponb 1 MecTo (pu3uku B pOPMUPOBAHUHN COBPEMEHHOM HAayYHOH KapTHHBI
MHUpa, B IPAKTHUECKOHN AeATEIbHOCTH JII0IeH

Pa3zgen 2. MexaHuka

Tema 2.1 KunemaTuka

Conep:kaHue y4eOHOT0 MaTepuaJia

MexaHndeckoe JABHMIXXCHUC. OTHOCHUTENBLHOCTb MEXAHUYECKOTO JABMKCHUA. Cucrema
orcueta. Tpaekropusa. IlepemerieHre, CKOpOCTb (CpemHsii CKOPOCTb, MTHOBEHHAas
CKOPOCTh) U YCKOPEHUE MaTepUabHON TOUKH, UX MPOEKIIMU HA OCHU CUCTEMbl KOOPJAHHAT.
CnoxxeHre NEepeMelleHU U CI0KEHHE CKOpocTed. PaBHOMEpHOE M paBHOYCKOPEHHOE
npsIMONIMHEHOe JBMkeHHe. [ paduky 3aBUCHUMOCTH KOOPAHWHAT, CKOPOCTH, YCKOPEHHS,
OyTH W TepeMelIeHus MaTepualbHON Touku OT BpemeHH. CB0oOOAHOE MajeHHe.
VYckopenue cBoboaHoro najaenus. KpuponuneitHoe ABumxeHue. [[BrkeHrne MaTepralbHON
TOYKU IO OKPYKHOCTH. YTJIOBasg CKOpPOCTb, JUHEHHas cKopocTh. llepuon m wacrora.
[{eHTPOCTPEMUTEIBHOE YCKOPEHHE

IIpakTH4yecKue 3aHATHSL:

W3yueHne NBUKEHUS MIAPUKA B BSI3KOW KUIKOCTH.

2,3

I/I3y‘-ICHI/IC JABMOKCHMA TCJ1A, 6pOI_HeHHOFO T'OPHU30HTAJILHO

2,3

Tema 2.2 /Iunamuka

Conep:kaHue y4eOHOT0 MaTepHuaJia

ITpunnun otHocutensHOcTH ['anunes. [lepbiit 3akoH HeroTona. MHepanbHbie CHCTEMBI
otcuyeta. Macca tena. Cuna. [Ipunuun cynepnosunuu cui. Bropoii 3akon HeroToHa nmis
MaTepHUaIbHOW TOYKHM B MHepHHanbHOU cucteMme orcuera (MCO). Tperuit 3akon HproToHa
JUISi MaTepUAJIbHBIX TOYEK. 3aKOH BCeMUpHOro Tsirorenus. Cuna tsokectu. llepsast
KocMHueckas ckopocTh. Bec tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHsI CKOJBXKEHUsS W cuiia TpeHus nokos. Kosddunuent tpenus. Cuna
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CONPOTUBIICHUS IIPU [JBIKEHHUU Tela B KUAKOCTHM wuiau rase. IlocrymarenbHoe u
BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPAOIo Teila. MOMEHT CHIIbl OTHOCHTEIBHO OCU
BpaieHus. Ilneyo cunbl. YcnoBus paBHoBecus TBepaoro reaa B MICO

IIpakTnyeckune 3aHATHS:

HccnenoBanue 3aBUCMMOCTH CWJI  yNPYTOCTH, BO3HUKAIOMIMX B Je(OPMHUPOBAHHOU
MPYXUHE U PE3UHOBOM 00pasiie OT BEJIUUUHBI UX JIehopMalnu.

2,3

Onpenenenue macc MasbIx Tesl CoNHEYHON CUCTEMBI

2,3

Tema 2.3 3aKOHBI
COXpaHeHHUs B
MeEXaHHuKe

Conep:kaHue y4eOHOI0 MaTepuaja

NMnynec MarepuanbHOM TOYKH, CUCTEMBl MaTE€pHAIbHBIX TOYEK. VMIynbC cuiael U
M3MEHEHHE UMITYyJIbCca Tela. 3aKoH coxpaHeHus ummyibca B ICO. PeakTuBHOE ABMXKEHHUE.
Pa6ora cunbl. MomHocTh cuibl. KuneTnueckast sHEprusi MaTepuaibHON Touku. Teopema
00 wu3MeHeHMM KuHeThdeckod »sHepruu. [loTeHumanvHas osHeprus. [loTeHuumanbHas
SHEprus ympyro aepopmMupoBaHHOW NpykuHbI. [loTeHUManpHas SHeprus Tena BOIU3U
noBepxHocTd 3emiu. lloTeHnManbHble W HEMOTEHUMANbHble CHIBL. CBsi3b pabOTHI
HENMOTEHUHUATIbHBIX CHWJI C HW3MEHEHHEM MEXaHWYECKOW SHEPIMH CHCTEMbI Tel. 3aKOH
COXpaHEHUs] MEXaHUYECKON SHEPIUU. YIIPYrue U HEYNPYTHe CTOJIKHOBEHUS

IIpakTnyeckue 3aHATHS:

I/ICCJIGIIOBaHI/Ie CBA3U pa6OTBI CHJIBI C U3MEHEHHEM MEXaHUYCCKOM OHCPIUHU TCJIa

2,3

Paznen 3. MoJjiekyasipHasi pu3uKa 1 TEePMOIMHAMHUKA

Tema 3.1 OcHOBBI
MOJIEKYJISIPHO-
KHHeTHYeCKOi Teopun

Coaep:xaHue y4eOHOro MaTepuaJia

OCHOBHBIE TOJOKEHHSI MOJEKYISIPHO-KMHETUUECKON Teopuu. BpoyHOBCKOe IBHXKEHHE.
Huddys3us. Xapaktep IBHKEHHS W B3aUMOAECHCTBMS dacTUl BeniecTBa. Mozenu
CTPOEHHUS Ta30B, KUAKOCTEH U TBEPHBbIX Tell U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
aTUX Mojene. Macca u pazmepbl moisiekyn. KomumuectBo BemectBa. llocTosiHHas
ABoragpo. TemoBoe paBHOBecue. Temmneparypa u ee usMmepenue. lllkana Temneparyp
Henbcusa. Moaens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM
TEOPUHU HJICATHHOTO Ta3a. AOCONIOTHas TeMIleparypa Kak Mepa CpelHel KHHETHYeCKOU
SHEpPruu TEIUIOBOTO JABWXEHHUs vacTtull ra3a. [llkama temneparyp KenbBuHa. YpaBHeHHe
MenneneeBa-Knanelipona. 3akon JlanbroHa. ['azoBeie 3akoHbl. M3omporeccsl B
WJIeaTbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BEIIIECTBA: M30TEPMa, U30X0pa, n300apa

10

IIpakTHyecKue 3aHATHSA:

[Toctpoenue rpaduKoB 3aMKHYTHIX IUKJIOB M UX pacyeT

2,3

JlabopaTopHble 3aHATHS:

I/I3y‘ICHI/I€ HN30TCPMUYICCKOI'O IMponecca

2,3

Tema 3.2 OcHOBBI

Coaep:xaHue y4eOHOro MaTepuaJia

11



TEPMOIUHAMUKHA

TepmoauHamMuueckas cucrema. BHYTpeHHsE HHEpPrus TEPMOJAMHAMHYECKOW CUCTEMBI U
cocoObl ee wu3MeHeHus. KomuuecTBO TeroTsl M paboTa. BHyTpeHHsAs sHeprus
OJIHOATOMHOTI'0 MJI€aJIbHOTO ra3a. Buasl Temionepenadu: TEIUIONPOBOAHOCTh, KOHBEKIINS,
n3iydyeHue. TemnoeMKoCTh Tena. YAenpHas TEINIOEMKOCTh BemecTsa. KosmdecTBo
TEIJIOTHl IpU Terutonepenade. llepseiii 3akoH TepMoauHamuku. IIpumenenue mnepsoro
3aKOHa TEPMOJMHAMUKH K H3ompoueccaMm. ['paduyeckas uHTEprperanus padoThl rasa.
TennoBbie MamuHbl. [IpuHIMIBEL qeiicTBUS TerIoBbIX MamuH. [IpeoOpa3oBanus sHepruu
B TerwioBbIX MamuHax. Koaddunuent nonesnoro aeiicteus (manee — KIIJ[) Temmooii
mamuubl. Hukn Kapuo u ero KIIJI. Bropoii 3akon Tepmomunamuku. HeoOpatumocTh
IIPOLIECCOB B NPHUPOJIe. DKOJIOTHUYECKHE TPOOIEMBI TEIII0IHEPTETUKU

IIpakTHYecKHe 3AHATHSA:

Pemenne 3agau ¢ mpodeccHOHANbHONM HANpPaBICHHOCTBIO Ha pacyeT TEeIIOBBIX 2,3
IBUTaTEIEH
Tema 3.3 Arperatnsbie | Cogep:kaHue yueOHOro MaTepuajia
cocrosinus BemecrBa u | [lapooOpazoBanue u koHjeHcanus. lcnapenme wu kuneHwe. VYenbHass TemioTa 1
(dazoBbIe mepexoabl napooOpa3zoBaHMs. 3aBUCHUMOCTb TEMIIEPATyphbl KUIEHHUS OT JaBieHUs. AOCONIOTHas U
OTHOCUTEJbHAsI  BIAXHOCTh  Bo3ayxa. Hacemmennsii  map.  Tsepmoe — Teno.
Kpucrannuueckue u amopduble Tena. AHHU30TPONHUS CBOMCTB KpucTtayuioB. JKuikue
kpuctayisl. CoBpeMeHHble Marepuanbl. [lnaBiaeHne W KpucTaM3auus. Y JenbHast
terioTa miasiaeHus. CyOnumanus. YpaBHeHHE TEIJIOBOro OanaHca
IIpakTHYecKkHe 3aHATHSA:
CocraBieHue ypaBHEHHH U TMOCTpoeHHe TpaduKoB IMpu TemaooOMeHe. Buabl 2,3
TeII000MeHa
CocraBieHue ypaBHEHHUH TEIIOBOro OajlaHca IpY KUIEHUH M KOHACHCAINH 2,3
Pa3znen 4. DiiekTpoauHaMuKa
Tema 4.1 | Conep:kanue y4eOHOr0 MaTepuajia
DJIEKTPOCTATHKA OnexTpuzanus TeJl. OJIEKTpUYECKUM 3apsa. [IBa BHIa JIEKTPUYECKUX — 3apsizioB. 1

[IpoBOAHMKY, OUAJIEKTPUKHA M MOJYHIPOBOJHUKH. 3aKOH COXPAHEHHUS JJIEKTPHUUECKOIO
3apsga.  BsaumopeiictBue  3apsnoB.  3akoH  Kynona.  DnekTpuueckoe  IOJe.
HanpsixeHHOCTB 35ekTpryeckoro nmostst. [IpuHum cyneprno3unym 3J1eKTPUIECKUX MMOJIEH.
JIMHUYM HanpsHKEHHOCTH 3JIEKTpUYecKoro nojs. Pabota cui 31eKTpocTaTHYECKOro MOJIs.
[Torenuman. Pasnocts [IOTEHILIAJIOB. [IpoBomHMKM M JUDJIEKTPUKHU B
JJEKTPOCTATUYECKOM mToje. Jludiekrpudeckas NPOHUIAEMOCTb. JJIEKTPOEMKOCTD.
Konnencarop. DIeKTpOEMKOCTb IUIOCKOTO KOHAEHCATOpa. OHEpPrus 3apsKeHHOIo
KOH/JIEHCATopa
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IIpakTHYecKHe 3aHATHSA:

CuiioBble TMHUHA OJICKTPOCTATUYCCKOI'O IOJIA Pacuer HAIps>KCHHOCTHU

2,3

Tema 4.2 IlocTOSTHHBIH
JIEKTPUYECKU I TOK.
Tokn B pa3saMyHBIX
cpeaax

Conep:xaHue y4eOHOro MaTepuaJia

ONEKTPUUYECKUN TOK. YCIIOBUS CYIECTBOBAHUS JIEKTPUYECKOrO TOKA. VICTOUHMKM TOKa.
Cuna Ttoka. IlocrostHubii Tok. Hanpsbkenue. 3akoH Owma Juist  yyacTKa LEIH.
OnexTpuyeckoe COINIPOTHBJICHUE. VY nensHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOe, MapajuieibHOE, CMEIIAaHHOE COeAMHEHUE NPOBOAHUKOB. Pabota
JNEKTpUYECKOro Toka. 3akoH JIxoyinsa-JIleHma. MOIIHOCTE 3JEKTPUYECKOTO TOKA.
DneKTpOoABMKYLIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE NCTOYHUKA TOKA. 3aKkoH OMa Ju1st
MOJIHOM (3aMKHYTO#1) anekTpudeckoit nenu. KopoTkoe 3amMblkaHue.

DONeKTpOHHas NPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTb  CONPOTHUBIICHUS
METaJUIOB OT TeMueparypbl. CBEpXIPOBOAUMOCTb. ODJIEKTPUYECKHH TOK B BaKyyMe.
CpoiicTBa 371€eKTpoHHBIX IyuykoB. [lomynpoBoanuku. CoOcTBeHHas M NpUMeEcHas
IIPOBOAMMOCTh  IOJYNpOBOAHUKOB. (CBoiicTBa p-n-nepexona. IllomynpoBogHUKOBBIE
npuOoOpbl.  DJNEKTpUYECKUH TOK B  pacTBOpax M  pacijlaBaX  3JIEKTPOJIUTOB.
ONEeKTPOIUTHYECKAs AMCCOLMAlMsl. OJEKTPOIu3. OJIEKTPUYECKUH TOK B  rasax.
CaMocTosATenbHBINA 1 HECAMOCTOATENbHBIN pa3psaa. Monnus. [1nazma

IIpakTnyecKue 3aHATHSA:

Pacuer 1iemneit mocTosIHHOTO TOKA

2,3

Tema 4.3 MaruurtHoe
nouie.
DJIEKTPOMarHuTHasA
HHAYKUUS

Coaep:xaHue y4eOHOro MaTepuaJia

[TocTostHHBIE MarHuThl. B3anmonelcTBHE IMOCTOSHHBIX MAarHUTOB. MarHWTHOE MOJe€.
Bekrop marmuTtHOM mHAyKuuu. [IpuHnun cynepno3unyu. JIMHUM MarHUTHOM UHAYKLUU.
KapTtuHa nuHW MarHUTHON WHIYKIIMU TOJIS MOCTOSIHHBIX MarHUTOB. MarHuTHOE MoJie
MpoBOJHMKA € TOKOM. KapTuHa nWHUN 10N MAJIMHHOTO TPSIMOTO TNPOBOAHUKA U
3aMKHYTOTO  KOJIBIIEBOTO NPOBOJHMKA, KaTymku ¢ TokoM. OmblT  Opcrena.
B3aumopeiictBre npoBoaHUKOB ¢ TokoM. Cuia Amriepa, ee MoyJsib U Hanpasienue. Cuna
Jlopenna, ee MoayJsib U HampaBieHue. JIBMKEHHE 3apsyKEHHOM 4YacTHIBl B OJTHOPOJTHOM
MarHuTHOM nofie. Pabota cumsl JlopeHma. SIBieHue 3nekTpoMarHuTHONW HHAYKIuA. [ToTok
BekTOpa MarHUTHOM MHAYKIUU. DJ|C mHAyKIMu. 3aKOH 3JIEKTPOMArHUTHOW WHIYKIIHH
@apanes. BuxpeBoe »snekTpuueckoe TMoje. OJIEKTPOJABMXKYIAs CHIa HMHIYKIUU B
MIPOBOJIHUKE, ABMKYILIEMCS MOCTYNATEIbHO B OJHOPOJHOM MarHuTHOM mose. [IpaBuiio
Jlenna. WunyxtuBHOCTB. fIBieHne camomuaykuuu. OJIC camMOMHAYKUMH. OHeprus
MAarHUTHOTO OJI KaTYIIKH C TOKOM. DJIEKTPOMAarHuTHOE I0JIE

HpaKaneCKne 3aAHATHUSA:

Pemenwue 3aay Ha pacuet cust Amnepa u Jlopenua

2,3
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Pa3gea 5. Kojie0anus u BOJIHBI

Tema
MexaHnnueckue
3JIEKTPOMATHUTHbIE
KoJIeOaHus

5.1
"

Conep:kaHue y4eOHOT0 MaTepHuaJia

Konebarenprast cucrema. CBoOoMHBIE KoeOanus. ["apmonndeckue kosebanus. [lepuon,
yacToTa, aMmiuityaa W ¢asza koneOanuid. [IpyXuHHBIA MasTHUK. MareMaTuuecKuit
MasTHUK. YpaBHEHHE TapMOHHWYECKHX KojeOaHuii. Kunemarndeckoe u TUHAMHUYECKOE
omucaHue KojiebarenpHOro IBMkKeHMs. [IpeBpallieHre SHEpruM MpU TapMOHHUYECKHX
konebanusax. CBs3p aMIUTUTYABl KOJNEOAaHUI MCXOAHON BENMYMHBI C aMIUTUTYION
kojeOanuit ee ckopocth u yckopeHus. KoneOarenbHblii  koHTyp. CBoOOAHBIE
ANIEKTPOMATrHUTHBIC KoseOaHus
B HJACATBbHOM KOJIEOATENIbHOM KOHType. AHAJOTHS MEXAY MEXaHHYeCKUMH U
AJIEKTPOMArHUTHBIME Kosiebanusmu. @opmyna TomcoHa. 3akOH COXpaHEHHsI YHEPTUU B
UJeallbHOM KoJIe0aTeNbHOM KOHTYype. BBIHYXIE€HHbIE MEXaHUYECKHE KOJIeOaHHUs.
Pezonanc. Pe3onancHass kpuBas.  BBIHY)XICHHBIE SJIEKTPOMAarHUTHBIE KOJIECOAHUS.
[Tepemennbiii Tok. CHHYCOMIAIBHBIN MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYJHOE M JeHCTBYIOIIEeE 3HAUYEHHE CHIIBI TOKa M HampspkeHus. TpaHcdopmarop.
[IpousBoacTBO, mepenaya U MOTPeOICHHE HIIEKTPUYECKOW DHEPruu. IKOJIOTHYECKHe
PUCKH TIpU IPOU3BOJCTBE DJIEKTPUUECKOM HHepruu. KynbTypa HCIIOJIB30BAHUA
JNEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU

HpaKTI/I‘-IeCKI/Ie 3AHATHUSA:

3amaun Ha (Qopmyny TommcoHa ©  O3HaKOMIGHHE C TPUHIUIOM JIEHUCTBUSA
TpaHchopmaTopa

2,3

HccnenoBanue 3aBUCUMOCTH TIEPUOIa MaJIbIX KOJIeOaHUI Tpy3a HA HUTU OT JTMHBI HUTH U
Macchl Ipy3a

2,3

HccnenoBanue MNepeMEHHOIO TOKa B LENM M3 IOCJIEI0BAaTEIIbHO COEAMHEHHBIX
KOHJICHCATOopa, KaTyIIKU
U pe3ucTopa

2,3

Tema
MexaHuuyecKHe
3JIEKTPOMATHUTHBIE
BOJIHBI

Conep:kaHue y4eOHOT0 MaTepHuaJia

MexaHuueckue BOJIHBI, YCI0BUs pacnpocTpanenus. [lepuoa. CkopocTs pacrpocTpaHeHus
u JuinHa BoJHbL. Ilomepeunsle W mponoibHbIE BONHBL. MHTepdepeHuns u audpakuus
MeXaHU4ecKuX BOJH. 3BYK. CkopocTh 3Byka. ['pomkocTh 3ByKa. Beicora ToHa. TemOp
3ByKa. OJIEKTPOMAarHUTHBIE BOJIHBL. YCIOBHMS W3IYyYEHUS DJJIEKTPOMArHUTHBIX BOJIH.
B3anMuass opueHTanus BekTopoB E, B M vV B 3JEKTpOMarHUTHON BOJIHE B BaKyyMe.
CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, TPEIOMIICHHE, IOJISPU3ALNSA,
mudpakius, uHTepdpepeHnus. CKOpocTh  SIEKTPOMAarHUTHBIX — BoiH.  lllkama
IEKTPOMArHUTHBIX BOJH. IIprMeHeHHe 3JIeKTpPOMAarHUTHBIX BOJH B TEXHHUKE U OBITY.
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HpI/IHI_[I/IHLI paaruoCBiA3U U TCICBUACHUA. Pa,[[I/IOJIOKaI_II/ISI. QHGKTpOMaI‘HI/ITHOG 3arpsA3HCHUC
OKPYKaIOIIeH Cpebl

Tema 5.3 OnTuka

Conep:xaHue y4eOHOro MaTepuaJia

[IpsimoniHENHOE pacnpoCTpaHEHUE CBETa B OAHOPOJHOM cpene. Jlyu cBeta. OTpakeHue
CBETa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne H300pakeHUH B IUIOCKOM 3epKaje.
[Ipenomnenne cBeta. 3akoHBl TpeiIOMJICHHS cBeTa. AOCOJIOTHBIM TMOKa3aTelb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbld  yros  IOJIHOTO
BHyTpeHHero otpaxkeHus. [lucmepcus ceta. CnoxHblii coctaB Oemoro cBera. l[Ber.
CoOuparouie u pacceuBawomye JauH3bl. ToHkas nuH3a. POKYyCHOE pacCTOSHUE U
onThYyeckas cuiaa TOHKOM JuH3BL [locTpoeHne wu3o0pakeHUid B COOMPAOIIUX U
pacceuBaronux JinH3ax. PopMmysia TOHKOW JIMH3BI. YBEIWYEHUE, AABAEMOE JIMH3O0M.
[Ipenensl  mpUMEHMMOCTH  TeoMeTpuuyeckoil  onTuku. UWHTepdepeHuus  cBeTa.
KorepenTHble HCTOYHHMKH. YCIOBUS HAONIOACHHUS MaKCUMYMOB W MHHHMYMOB B
UHTEp(PEpPEeHIIMOHHON KapTHHE OT JBYX CHUH(Aa3HBIX KOTEPEHTHBIX HMCTOYHUKOB.
Hudpakmus  cera. JAudpakimuoHHas pemieTka. YCIOBHE HAONIOJEHHUS TJIaBHBIX
MaKCHUMYMOB TP TMaJ€HUU MOHOXPOMATHYECKOTO CBeTa Ha MUPPAKIUOHHYIO PEUIETKY.
[Tonsipusanus ceera

IIpakTH4YecKue 3aHATHSL:

HaGmronenue qucnepcun ceeta

2,3

[TocTpoenune n3o0paxeHuii B chepuieckix 3epkagax u JIMH3aX

2,3

Pacder cobuparommx U pacCcerBaONINX JIMH3

2,3

Bunel wmsnmyuenuit. Bunbel cnektpoB. Crnektpel ucnyckanus. CHEKTpbl IOTJIOMICHHUS.
CnexrpanbHblii aHanmu3. CHEeKTpalbHBIC KJIACChl 3BE3/. YIbTpadHOIETOBOE H3IyUCHHE.
WNndpakpacnoe uznyuenue. PentrenoBckue nyun. Mx mpupoma u cBoiictBa. Illkama
3J€KTPOMATrHUTHBIX M3TYyYEHUN

EXNLS RIS R1\S)

2,3

TexHuueckue ycTpoWCTBAa M IMPAKTHYECKOE MPUMEHEHHeE: cericMorpad sIIeKTpHUYECKHit
3BOHOK, T€HEpaTop MEPEMEHHOrO0 TOKA, JIMHUU JJIEKTPOIEpenad, My3bIKaJbHbIC
WHCTPYMEHTBI, YJIbTpPa3ByKOBasi JHMAarHOCTMKA B TEXHMKE M MEIULHHE, pajap,
pazuoNpHEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus, ouku, ayna, ¢oroanmnapar,
MIPOEKIIMOHHBIN ammapar, MUKPOCKOII, TEJIEeCKOIN, BOJIOKOHHAs ONTHKA, AU(PpPaKIUOHHASL
pelIeTKa, NOJIIPOU, TEIECKOII.

10

2,3

JlabopaTopHble 3aHSATHSA:

HccnenoBanue cBOWCTB M300pakeHUH B JIMH3aX

2,3

Pa3pnen 6. OcHOBBI cIeMAJIBHON TEOPUH OTHOCUTEIBLHOCTH

Tema 6.1

| Conep:kaHue y4eOHOT0 MaTepHuaJia
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OcHoBBI TEOPUM
OTHOCHTEJIbHOCTH

I'paHuubl IPUMEHUMOCTH KJIACCUYECKOM MexaHUKU. IlocTyiaTel crienuanbHOM TEOpPUH
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOJAYJS CKOPOCTH CBETa B BAaKyyMe€, IPUHLHII
OTHOCUTENIBHOCTH OWHINTEHHA. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMeJICHHUE
BPEMEHH U COKpAllleHUE JUTMHBI. DHEPIUsi U UMITYJIbC CBOOOIHOM yacTuiibl. CBsI3b MacChl
C DHEpTrUer U UMIYJIHCOM CBOOOIHON YaCTHUIbl. DHEPTHUs MTOKOsI CBOOOTHOM YaCTHIIBI

Paznen 7. KBanroBas pusuka

Tema 7.1 DaeMeHTHI
KBAHTOBOH ONTUKH

Coaep:xxanue y4eOHOro MaTepuaJia

®oronsl. Popmyiia Ilnanka cBsa3u 3Heprun (HOTOHA C €r0 YACTOTOM. DHEPrUusi U UMILYJIbC
¢orona. OtkpeiTue U uccinenopanue Gororpdexra. Onbitel A.I'. CroneroBa. 3aKoHBI
¢dotordpdekra. VYpaBHenue OiHmTediHa a8 (doTtodddexra. "Kpacnas rpanuna”
dborodrddekra. laBnenue ceera. OnbiTel I1.H. JIlebeneBa. Xumudeckoe IeHCTBHE CBETa

Tema 7.2 Crpoenue
aroma

Copep:kaHue y4eOHOT0 MaTepuaJia

Mogens atoma Tomcona. OnbiTel Pesepdopra mo HccienoBaHHMIO CTPOSHHS aToOMa.
[TnanerapHas monens aroma. [loctynarsl bopa. M3nydenue u norsiomenne GOTOHOB TIPH
IIEpPEX0/Ie aToMa C OJJTHOTO YPOBHsI SJHEPIUM Ha pyroi. Bunabl cnekTpoB. CiekTp ypoBHEN
SHEpruM aroma Bojopona. BomHoBbele cBoicTBa wactuill. Bomnasl ge  bpoits.
KopmyckymsipHo-BoiHOBOM  ayanus3M.  Jludpakuuss  3JIeKTpOHOB B KpHUCTaax.
CrOHTaHHOE ¥ BBIHYKJIEHHOE M3Jy4YeHHe. Y CTPOMCTBO M MIPUHITUT PabOTHI Jlazepa

HpaKaneCKne 3AHATHUHA:

HaOmronenne nuHeyaToro crekTpa

2,3

Tema 7.3. ATOMHOE
SIPO

Coaep:xaHue y4eOHOro MaTepuaJa

Metoapl  HaOMIOAGHUS W pEruUCTpalMM  3JeMEHTapHbIX  vactul.  OTKpeiTHE
paauoaktuBHOCTH. OmnbIThl Pesepdopna mo ompeneneHuro cocraBa paguOaKTHUBHOIO
uznydyenus. CBoiicTBa anbga-, 0eTa-, raMMa-u3JlyuyeHus. BiusHue paguoakTUBHOCTH Ha
XKUBble OpraHu3Mmbl. OTKpbpITHE MpOTOHAa U HeWTpoHa. HykiioHHas Monens sapa
I'eiizenOepra-MBanenko. 3apsa sapa. MaccoBoe yucio sapa. M3oronsl. Anbga-pacnan.
DNEeKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3imydeHue. 3aK0H paguo0aKTUBHOTO
pacmaza. DHeprust CBS3M HYKJIOHOB B sjape. Snepusle cuibl. Jledekr macchbl sapa.
SAnepuble peakuuu. JleneHne u cuHTe3 Anep. SAnepHsiil peaktop. TepMosIepHbIi CHHTES.
[Ipobnembl W MEPCHEKTUBBI SJEPHOM HEPreTHKH. DKOJOTHMUECKHE AaCMeKThl SAepPHOM
SHEPreTUKU. OJeMeHTapHble 4vacTHlbl. OTKpbiTHE MO03uTpoHa. DyHIaMeHTaJIbHbIE
B3aUMOJCICTBUSA

IIpakTHYecKHe 3aHATHSA:

TexHudyeckue ycTpOWCTBa W MPaKTHYECKOE MpUMEHEHHe: (DOTOIIEeMEHT, (POTOMATUHK,
COJIHEUHas Oarapes, CBETOIMO, CIEKTPOCKOI, Ja3ep, KBAHTOBBIN KOMITBIOTED, JO3UMETD,

12

2,3
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| kamepa BuiibcoHa, SIEPHEIN PeakTop, aTOMHas GoMba

Pa3zneu 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUZUKH

Tema 8.1 Coaeprxanue yueOHOIro MaTepuaJia
JaemMeHThl acTpoHoMHuH | Bun 3BesgHoro Heba. Co3Be3qus, sSpKHE 3BE3/bl, IUIAHETHI, WX BHIUMOE JBH)KCHHE. 4 1
U aCTPOPU3NKH Conneuynas cucrema. [lnmanersl 3emHONM rpynnbl. [lnaHeTsl-rurantsl. Manbsle Tena

Conneunoii cuctembl. Connue, ¢otochepa u atmochepa. ConmHeuyHas aKTHUBHOCTb.
Hcrounuk sHeprun ConHoa U 3Be3A. 3BE3/bl, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb,  paguyc, TeMmIeparypa, HX  B3aUMOCBA3b.  3B€3/bl  IJIaBHOM
MIOCJIEZIOBATEILHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTb' JUIsl 3Be3] [JIaBHOU
MOCJe10BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3Be3ll. COBpEeMEHHbIE MPEACTaBICHUS O
MPOUCXOXKACHUN U 3Botonuu ColHIA M 3Be3/. DTambl *KU3HU 3Be3l. Mueunsiii IlyTh -
Hama [‘anaktuka. ChnupanbHas CTpyKTypa lanakTuku, pacmpelneieHue 3Be3/, ra3a U
meutd. [lomoskenne w nBwxkenne ComnHna B [amaktuke. Ilnockas w cdepuyeckas
noacuctemsl ['anaktuku. Tumnbl ranakTuk. PaguoranakTuku u kBa3apbl. YepHbIe AbIPHI B
aapax TrajmakTuk. Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa00xa. PasOeranue
ranmaktuk. Teopus bomibmoro B3peiBa. Mogens «ropsiuerd Bceenmennoi». MacmTabnas
cTpykTypa Beenennoii. Meraranaktuka. HepemeHHbIe TPOOJIEMBI aCTPOHOMUU

JlabopaTopHble 3aHATHSA:

Habumroienust HEBOOPYKEHHBIM TJIa30M C KCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN 2 2,3
IUIS OTpE/EICHUs] TMOJIOKEHUsI HEeOECHbIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoJIyIIapusi U ipKUe 3Be3bl

IIpome:kyTOYHAA aTTeCTALUA 18
KoncyabTanuu 12
Bcero 176

Jl1st XapaKTepUCTUKU YPOBHSI OCBOEHHS y4eOHOr0 MaTepualla UCIIOIb3YIOTCS CIeyolue 0003HaueHus:

1. — 03HaKOMUTENbHBIHN (Y3HaBaHHUE U3YUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpoayKTHUBHBIM (BBIIOJIHEHUE AEATENBHOCTU IO 00paslly, MHCTPYKLHMH, METOJAWYECKMM PEKOMEHIALMAM WM TOJ PYKOBOICTBOM
MIPEno1aBaTesis);

3. — IpOAYKTUBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEILHOE BBIIIOJHEHUE IEATEIIbHOCTH, pellieHHe MPOOJIEMHBIX, CHTYallMOHHBIX 3a/1a4)




3. YCJIOBUSA PEAVIN3ALIMU TPOI'PAMMBI INCHUIIJIMHBI

3.1. TpeboBanus K MUHUMAJIBHOMY MaTepHaIbHO-TEeXHUYECKOMY
o0ecreueHnI0

Yuebnas ayautopus. Kabuner dusuku.

VYyebnas mebenb Ha 30 mocaouHbBIX MECT, paboyee MecTo IpenoaaBaresis, J0CKa
MenoBas - 11T., mkad KHUKHBIN- 4110T., TTOJIKY -31T., mkad MmIaTsHou - 1 mT.,
tyMOa -lmt. KomneroTep npenoaasatens Lenovo Intel Core 13-2100 CPU 3.1GHz
¢ mouutopom Acer V193; [Ipoexktop SANYO ¢ npoekuroHHbIM 3KpaHoM Media.

KabuHer juist caMOCTOSATEIbHOM U BOCIIUTATEILHON PAOOTHI.

VYyebnast Mme6enb Ha 30 MOCaTOYHBIX MECT, pabouee MECTO MPernoiaBaress, 10CKa
MenoBasg-lmT.,mkad  KHWKHBIA-4IT.,mKad  1wrarsHoit  -1MmIT.,,KOMIBIOTED
npenoaasarenss - HoytOyk hp amd Athlon Gold 3250U -1mr., [Ipoextop NEC ¢
npoeKMoHHbIM 3KkpaHoM Star. HoytOoyk HP Inte]™ Core ™ 2.7 Hz- 3 mit. MO®Y
Laser Jet 1132MFP- 1 mr.

3.2. UudopmannoHHoe odecrieueHne 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, HHTepHeT-pecypcos,
JAOIOJHHUTEJIbHOM JIUTePaTyphbl

KnurootecneueHHOCTD
bubaunorpaduueckoe onncanue u3IaHus Ocuosnasi/ Koa-Bo.
(aBTOp, 3arJ1aBUE, BU/, MECTO H I0J U3JaHHS, KOJ. CTP.) AOTOTHUTEIBHA HK3. B OU0JL. 3Jgel§£pm:;bl
JurTeparypa CII6IDY pecyp
Msikues, I'. 4. httos://
®usuka. 10-i1 knace. ba3oBblit ¥ yriyOieHHbBIH bS]
ypoBaH : yueOnuk ais CI1O / T'. 5. Msxkures, b. Znanium.ru/
b. byxoBues, H. H. Corckuii ; nmog pen. H. A. OCH %g[/
[TapdenTbeBoit. - 12-e u3a., crep. — Mocksa : %
[Tpoceemenue, 2025. - 436 c. — (Knaccuueckuit IR
Kypc).
Msxkumes, I'. f1. httns://
duzuka. 11-# knacc. ba3oBbiii u yriyOaeHHBIH ALPS-
ypoBHHU : yueOnuk mist CI1O / T'. . Mskues, b. Znanium.ru/
b. byxosues, B. M. Hapyrun ; nox. pexa. H. A. oct gat_alog[ o
[MapdentoeBa. — 13-e uzm., crep. - Mocksa : %
IMpocsemenue, 2025. - 444 c. R
Jlorsunenko, O. B. https://
Owusuka + ellpunoxenue : yueonuk nis CI10 / book.ru/
O. B. Jlorsunenko. — Mocksa : KnoPyc, 2026. ocHt book/958981
— 437 c.
[MuHckmit, A. A. ot https://
Dusuka : yueonuk ais CI1O / A. A. Iunckui, I znanium.ru/
0. I'pakoBckwmii ; oy o6y pex. 10. Y. Jluxa, H. catalog/
C. [lypsimeBoit. — 4-e uz ., ucnp. — Mocksa : product/
®OPYM : UHOPA-M, 2026. — 560 c. 2143938
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https://znanium.ru/catalog/product/2143938
https://znanium.ru/catalog/product/2143938
https://znanium.ru/catalog/product/2143938
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=1068&TERM=%D0%9F%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%90%D1%80%D0%BA%D0%B0%D0%B4%D0%B8%D0%B9%20%D0%90%D1%80%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://book.ru/book/958981
https://book.ru/book/958981
https://book.ru/book/958981
https://znanium.ru/catalog/document?id=467610
https://znanium.ru/catalog/document?id=467610
https://znanium.ru/catalog/document?id=467610
https://znanium.ru/catalog/product/2220306
https://znanium.ru/catalog/product/2220306
https://znanium.ru/catalog/product/2220306

Tpodumona, T. 1. https://

Kypc dbusuku ¢ mpuMepamu penieHus 3a1ad B 2-X|1on book.ru/
romax. Towm 1 : yue6nuk st CIIO / Tpodumona book/932796
T. U., ®upcoB A. B. — Mocksa : KnoPyc, 2020.

— 577 c.

Tpodumona, T. U. ot https://

Kypc ¢usuku ¢ mpuMepaMu perieHus 3aaad B 2-x book.ru/
romax. Tom 2 : yueOnuk mis CI1O / Tpodhumona book/943096
T. U., ®upcos A. B. — Mocksa : KnoPyc, 2022.

— 379 c.

Aitzen1ion, A. E. ITOIT https://
dusuka : yueOHUK U npaktukym ans CI1O / urait.ru/
Aiizeniion A. E. — Mocksa : FOpaiir, 2026. — bcode/584539
380 c. — (IIpodeccronanpbHOE 0Opa3oBaHUE).

Pomuonos, B. H. ITOIT https://
Dduszuka A5 KoJuiemkel : yuebHoe nocobue ans urait.ru/

CIIO / Ponnonos B. H. - Mocksa : FOpaiit, 2026 bcode/587064
- 202 c. - (ITpodeccronanpHOE 00pa3oBaHUe).

4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOM

T COUTIINHBI
KOHTpO.]'II) n OIICHKAa PE3YyJIbTATOB OCBOCHUA

y4eOHON  JMCIMIUIMHBI

OCYHICCTBJACTCA IMPCHIOAAaBATCIIEM B IMPOHCCCE TIPOBCACHUA IIPAKTHYCCKHUX

3aHATHM M JA0OpAaTOPHBIX padOT, TECTUPOBAHMS,
00y4arOIIMMUCS UHANBUIYAJIbHBIX 3aaHHM.

a TaKXKC BbIIIOJHCHHUA

Pe3yabTaThl 00y4yeHus
(ocBOeHHbIE YMEHMSI, YCBOCHHbIE 3HAHUA)

DopMBbI U METOIbI
KOHTPOJISI U OLEHKH
pe3yJibTaToB
00y4eHust

YMeETh:

Y1 pabGotaTh B Trpymme C BBINOJHCHUEM Pa3IMYHBIX
COIMATILHBIX pOJIEH, IJIaHUPOBaTh palbOTy TPYIIIIHI,
palMoHAIbHO pacnpenensiTh JIEeATEIIbHOCTD B
HECTAHJIAPTHBIX CUTYallMsX, aJIeKBaTHO OIICHUBATH
BKJIaJ KaXJOr0 M3 YYAaCTHUKOB TPYIIIBI B PEIICHUE
paccMaTpuBaeMou mpooJIEeMbl;

HaOII0JICHHE 32 XOJI0M
BBITIOJTHCHUS
1a00paTOPHBIX padoT;
OIICHKA BBITIOJTHEHUS
71a00paTOPHBIX padoT;

VY2 pacno3HaBath (uznueckue SBICHUs (IPOLECCH) U
OOBSICHATP HX HA OCHOBE M3YyYEHHBIX 3aKOHOB:
PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE
JBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, IBUKEHHE II0
OKPY’KHOCTH, UHEPLIUS, B3aUMOJICCTBHE  TEll,
KoJiebaTenbHOE  JIBUKEHHME,  PE30HAHC,  BOJHOBOE
nBrkeHue;  nud@ysus, OpOyHOBCKOE  JBUKEHHUE,
CTPOEHUE KUIKOCTEH U TBEPABIX TEJ, HW3MEHEHHE
o0beMa Ten NpH HarpeBaHUU (OXJIAXKACHHH), TEIJIOBOE
paBHOBECHE, HCHApEHUE, KOHJAEHCAlUs, IUIABJICHUE,

YCTHBIN OIPOC;
(bpoHTaNIBHBIH OIPOC;
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https://urait.ru/bcode/587064
https://urait.ru/bcode/587064
https://urait.ru/bcode/587064
https://urait.ru/bcode/584539
https://urait.ru/bcode/584539
https://urait.ru/bcode/584539
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=1820&TERM=%D0%90%D0%B9%D0%B7%D0%B5%D0%BD%D1%86%D0%BE%D0%BD,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://book.ru/book/943096
https://book.ru/book/943096
https://book.ru/book/943096
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3460&TERM=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0%20%D0%A2.%D0%98.,%20%D0%A4%D0%B8%D1%80%D1%81%D0%BE%D0%B2%20%D0%90.%D0%92.%5B1,1004,4,101%5D&LANG=rus
https://book.ru/book/932796
https://book.ru/book/932796
https://book.ru/book/932796
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3460&TERM=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0%20%D0%A2.%D0%98.,%20%D0%A4%D0%B8%D1%80%D1%81%D0%BE%D0%B2%20%D0%90.%D0%92.%5B1,1004,4,101%5D&LANG=rus

KpHUCTaJUIM3alus, KUIEHUE, BIAXHOCTb BO3JYyXa, CBS3b
CpEIHEW KUHETHUYECKOW SHEPTrUH TEIUIOBOTO JIBUKCHUS
MOJIEKYJd C aOCOJIFOTHON TeMIIepaTypoid, IMOBBIILICHHUE
JIaBJICHUA Ta3a MPU €r0 HArPEBAHUU B 3aKPBITOM COCY/IE,
CBSI3b  MEXKIY IMapamMeTpaMu COCTOSIHMSI Traza B
M30MPOIIECCax; DJIEKTpU3ALMS Tel, B3aUMOACHCTBUE
3apsIoB, HarpeBaHue NPOBOJHUKA C  TOKOM,
B3aUMOJICHCTBHE MarHuToOB, AJEKTPOMarHuTHas
WHYKIUS, IEMCTBUE MAarHUTHOTO TOJISl HA MTPOBOJHUK C
TOKOM W JBWXKYIIMHCS 3apsl, 3JIECKTPOMATHUTHBIE
KOJIe0aHUs 1 BOJIHBI, IPSAMOJIMHEHHOE pacIpOCTPAHCHHE

CBETa, OTpakeHWe, TMperoMiieHne, HHTepdepeHus,
mudpaknus W TOJSIpU3AIUs CBETa, JUCIIEPCUS CBETA;
doTosnexkTpudeckuii  3h(EeKT, CBETOBOE JaBIICHUE,

BO3HMKHOBEHUE JIMHEMYATOr0 CIEKTpa aToMa BOJOPO/A,
€CTECTBEHHAsl U UCKYCCTBEHHAS PAIMOAKTUBHOCT;

Y3 yuuThIBaTh TpaHUIBl TNPUMEHEHUS HM3YUYECHHBIX | OI[EHKA MPAKTUYECKUX
busznuecKux MOJENE: MaTepuaibHas TOYKA, pabor (peeHus
UHEepLUaibHas CUCTEMAa OTCYETa, MWJICAIbHBIA ras3; KayeCTBEHHBIX,
MOJIEIM CTPOEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX Tel, pacyeTHBIX,
TOUEYHBIH JJIEKTPUUYECKUIN 3apsi, siepHass MoJenb |  Mpo(eccHOHAIbHO
aTOMa, HyKJIOHHAsi MOJI€JIb @aTOMHOTO SiApa IPU PEIICHUN |  OPUEHTUPOBAHHBIX
duznyeckux 3anay; 3azay4);

VY4 pemars pacyeTHbIC 3aJadyd C SIBHO 33JaHHOM
($u3HYECKO MOJEIBIO, UCIONb3YST (PU3HUECKHE 3aKOHBI

OTICHKA TTPAKTUICCKUX
paboT (perieHus

W TPUHIUIBI; HAa OCHOBE aHalIM3a YCIOBUS 3a/Jauu KaueCTBEHHBIX,
BBIOUpaTh (PUBHYECKYIO MOJEINb, BBIICHATh (U3UUECKUEC pacUETHBIX,
BEJIMYMHBI U (HOPMYJIbI, HEOOXOIUMBIE JJISI €€ pelIeHus, po(eccCuOHaTBHO
NPOBOJAUTH  pacueTbl W  OICHWBATh  PEAIBHOCTh | OPHUEHTUPOBAHHBIX
MOJIYYeHHOT0 3HAYeHUS (PU3HUECKON BEJIMYUHBI, 3a/ayv);
OIICHKA TECTOBBIX
3aJIaHUM;
Y5 pemare KayecTBEHHbIC 3aJayd, BBICTPAWBas | OLIEHKA MPAKTUYECKUX
JIOTUYECKU HEMPOTUBOPEUUBYIO IEMOYKY PaCCykKIACHUN pabot (pemeHus
C OMopoil Ha W3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTU H KaueCTBEHHBIX,
bu3uYeCcKUe SIBJICHNUS, pacyeTHBIX,
po(eccCuoHaTBHO
OPUEHTUPOBAHHBIX
3a1a4)
OILICHKA KOHTPOJbHOMN
paboThI
OLICHKA MPOBEPOYHBIX
pabor;

Vo6 NPUMCHATH IIOJYYCHHBIC 3HAHUA A 00BSICHECHMS

OneHka MpakTUYECKUX




YCJIOBHUI MPOTEKAHUS (PU3NUYECKHUX SBJIICHUIA B TIPUPOJIC U
JUISL IPUHATHUS NPAKTUYECKUX PEIICHUI B TOBCEAHEBHOM
KU3HU JJ1s1 o0ecnieueHus: 0€30MacCHOCTH IpH OOpallleHUH
¢  ObITOBBIMH  mOpuOOpaMM M TEXHUYECKUMH
YCTPOMCTBAMH, COXpPAaHEHHUS 3A0POBbS U COOJIIOICHHUS
HOPM DJKOJIOTMYECKOTO TMOBEJAEHUS B OKpYXKAIOIIeH

cpeje;

1 JJa0OpaTOPHBIX padOT

V7 NOHUMATh HEO0OXOIMMOCTh MIPUMEHEHUS
JTOCTIKEHUM (PU3UKU YU TEXHOJIOTHH I palliOHAIBHOTO
IIPUPOAONIOJIb30BAHUSI;

O1ieHKa TECTOBBIX
3aJITaHuN

Y8 cdopmupoBaTh  COOCTBEHHYIO  TMO3WIMIO  TIO
OTHOIICHUIO K (Pu3ndeckoil nH(OpMAaLUU, TOTydyaeMOn
U3 Pa3HBIX HICTOYHHUKOB,

OneHka MpakTUYeCKUX
Y IIPOBEPOYHBIX padoT

Y9 ucnonp3oBaTh HUGPOBBIE TEXHOJOTUHU JIJIsl MOUCKA,
CTPYKTYpPUPOBAHUS, MHTEPIPETAMA W TPEeACTaBICHUS
y4eOHOM ¥ HAy4YHO-TIOMYJISIPHON MH(OPMAILIUK; Pa3BUTHE

OneHKa TPakKTUYECKUX
pabot

YMEHUM KPUTHYECKOTO aHajau3a MoJTy4yaeMon

nHpopManmuy;

3HATh

31 o pom m wmecte ¢u3uku U acTpoHoMum B | OICHKA BBINIOJHCHHE
COBPEMEHHOM Hay4YHOU KapTUHE MUDpa, 0 VHIVBH Iy aJIbHBIX
cuCTEMOOOpasyomed  pond  GU3HKM B PasBUTUH |  yecnenoBaTelbeKMX
CCTECTBEHHBIX ~ HAYK, TEXHMKA M  COBPEMEHHBIX paboT u
TEXHOJIOTUH, O BKJIAJe POCCUUCKUX U 3apyOeKHBIX pedepaTHBHBIX
YYEHBIX-(DU3UKOB B pa3BUTHE HAyKH; [MOHUMAaHUE .
bu3MYeCKO  CYIIHOCTH  HAONIOJAeMbIX  SIBIICHUM Sl

MUKPOMHpPA, MAKPOMHUpPA U METaMupa; TOHUMaHUE POJIU
ACTPOHOMHUU B MPAKTUIECKON NEATEIHHOCTH YeIOBeKa U
JNaNbHEHIIEeM Hay4YHO-TEXHHUUYECKOM Pa3BUTHUH, POJIH
busuku B dbopmupoBaHUU Kpyrozopa u
GyHKIIMOHATHHOM TPAMOTHOCTH YEJIOBEKA JUISl PeIIeHUs
MPAKTUIECKUX 337124,

32 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOpUSIMHU (3aKOH
BcemupHoro tarotenusi, I, II u III 3axkonsr HeroToHa,
3aKOH COXpPaHEHUS MEXAHUYECKOW DSHEPIrUM, 3aKOH
COXpaHEHMS] MMIYJIbCA, MPUHIUIT CYNEPHO3ULIMU CHII,
MPUHIMIT  PABHONPABHOCTU HWHEPLMUAIBHBIX CHCTEM
OTCUETa; MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHHUS BEIECTBA, T'a30BbI€ 3aKOHBI, MEPBBIA 3aKOH
TEPMOJVHAMHUKH; 3aKOH COXPAHEHUS DSIIEKTPUYECKOrO
3apsiga, 3akoH KysoHa, 3akoH Oma 11 y4yacTKa IIEIu,
3akoH OMa i1 TOJHOW 3JIEKTPUYECKOW UEMHU, 3aKOH
JIxoyns - JIeHna, 3aKOH 3JEKTPOMAarHMTHOW WHIYKLHWH,
3aKOH COXPAHECHUS HSHEPrUH, 3aKOH MPSIMOJIUHEUHOTO
pacopOCTPAHEHMSI CBETA, 3aKOH OTPAXKEHMS CBETA, 3aKOH

YCTHBIN OTIPOC;
(pOHTaNBHBII OIPOC;
OIleHKa (PU3UYECKUX
JTUKTAHTOB
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MIPEJIOMJICHUS CBETA; 3aKOH COXPAHEHUs YHEPTUH, 3aKOH
COXpaHEHUS UMITYJIbCA, 3aK0H COXpaHEHUS
AIIEKTPUIECKOTO 3apsAa, 3aKOH COXPAaHEHHUS MacCOBOTO
yicna, TMocTynatel bopa, 3akoH paanOaKTUBHOTO
pacmana); yBEpPEHHOE HCIONb30BAaHHE 3aKOHOB W
3aKOHOMEPHOCTEH TpH aHaIn3e (PU3NUECKUX SBICHHHA H
IPOIIECCOB;

33 ocHoBomoJararoumMMu (PU3NYECKUMHU BEIMYMHAMH,
XapaKTepU3yOIIUMU busnueckue MIPOLIECCHI
(CBsA3aHHBIMU c MEXaHUYECKUM JIBUKECHHEM,
B3aMMOJICUCTBUEM TEJI, MEXaHHUYECKIUMU KOJICOAHUSIMU U
BOJIHAMU,; ATOMHO-MOJICKYJISIPHBIM CTPOCHUEM
BEILIECTBA, TEIUIOBBIMU IPOILIECCAMU; AJIEKTPUUYECKUM H
MarHUTHBIM MOJISIMU, AIEKTPUUECKUM TOKOM,
AJIEKTPOMArHUTHBIMUA ~ KOJEOAHUSAMH U BOJHAMHU;
ONTUYECKUMU SIBIICHUSIMU; KBAHTOBBIMH SIBJICHUSMH,
CTpPOEHUEM aToma u aTOMHOTO spa,
PaJIMO0aKTUBHOCTBIO);

YCTHBIN OIPOC;
(bpoHTaNIBHBII OIPOC;
OIICHKA (PU3UYECKUX
JTMKTAHTOB

34  OCHOBHBIE  METOJBl  HAy4YHOrO  IO3HAHMUS,
UCIOJIb3yeMbIMH B (U3HUKE: TPOBOJUTH TMPSMbIE H
KOCBEHHbBIE M3MEpEHUsl (PU3MUECKUX BEIUYMH, BbIOMpas
ONTHUMAJIBHBIA  CIIOCO0 M3MEPEHHS W HUCIHOJIB3Ys
W3BECTHBIE METOAbI OLICHKH IMOTPENIHOCTEN W3MEpPEHUH,
MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (HHU3HUECKUX
BEJIMYMH C MCIIOJIB30BAHUEM TMPAMBIX H3MEPECHUU,
OOBSICHSITb ~ TOJYYEHHBIE  PE3yJIbTaThl,  HCIOJIB3YS
dbu3uYecKre TEOpUM, 3aKOHbI M TIOHSATUS, W JeNaTh
BBIBO/JIbI; COOJIIOJIATh MpaBuia OE30MacCHOTO TpyJa MpH
MPOBEJICHUU UCCIAEJOBAaHUM B pamMKax ydeOHOro
DKCIEPUMEHTA u y4eOHO-HMCCIIeI0BATEIbCKON
NEeATENbHOCTH c UCIIOJIb30BaHUEM U (HPOBBIX
VU3MEPUTENIBHBIX YCTPOMCTB 151 71a60paTOPHOTO
o0opynoBaHus; CPOPMUPOBAHHOCTHh MPEICTABICHUN O
METO/IaX MOJIyYEHHS HAYYHBIX ACTPOHOMHYECKHUX
3HAHUM.

YCTHBIN OIPOC;
(bpoHTaNIBHBII OIPOC;
OIIeHKa (PU3UIECKUX
JTMKTAHTOB
OLICHKA KOHTPOJIbHOM
padoThI, MPOBEPOYHBIX
U IPAKTUYECKUX pabOT

35 ocHoBomojararoUMMu (U3UYECKUMU TOHATHUIMH,
XapaKTEPU3yIOLUIUMU busnueckue IIPOLIECCHI
(CBSI3aHHBIMU C MEXaHUYECKUM JBUKEHUEM,
B3aMMOJIEUCTBUEM TEJ, MEXaHUUECKUMU KOJECOAHUSIMU U
BOJIHAMU; ATOMHO-MOJIEKYJIIPHBIM CTpOEHHEM
BEIIECTBA, TEIJIOBBIMU IPOLIECCAMU; JJIEKTPUUECKUM H
MarHUTHBIM HOJISIMU, AJIEKTPUUYECKUM TOKOM,
3JIGKTPOMArHUTHBIMU ~ KOJEOAaHUSMU U BOJIHAMU;
ONTHYECKUMU SIBICHUSMHU; KBAHTOBBIMU SIBJICHUSIMH,
CTPOEHUEM aToma U aTOMHOI'O a1pa,

YCTHBIN OTIPOC;
(pOHTaNBHBII OIPOC;
OIleHKa (PU3UYECKUX
JTUKTAHTOB
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PaMOaKTUBHOCTBIO); BJIaJCHHUE OCHOBOIOJIATAIOIIUMHU
ACTPOHOMHUYECKUMU MMOHSTUSIMU, MO3BOJISIIOIIUMU
XapaKTEepU30BaTh MPOLECCHI, MPOUCXOISIINE HA 3BE3/1AX,
B 3BE3/IHBIX CHCTEMAaX, B MEXTAIAKTHYECKOU CpEAE;
NBIDKCHHE HEOECHBIX TEN, DBOJIOIMIO 3BE3] U
Bcenennoii.

5. OCOBEHHOCTHY OCBOEHUS JUCHUILIMHBI 1151
WHBAJWIOB U JINI] C OTPAHMYEHHBIMHA BO3MOKHOCTSIMHA
310POBbSI

OOyueHue nWI C OrPAaHWUYECHHBIMH BO3MOXXHOCTSMH 370POBbS  IPHU
HEOOXOJMMOCTH  OCYIIECTBIISIETCSI Ha OCHOBE aJalTHPOBAHHON  paboueii
OporpaMMbl  C  HCIIOJIB30BAHMEM  CICLIUATIBHBIX  METOAOB  OOY4YCHHS] W
JTUTaKTHYECKUX  MaTepUaOB, COCTaBJICHHBIX C  y4eToM  ocoOeHHOCTel
NMCUXO(PU3NYECKOTO Pa3BUTHUS, HHAUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSHHS
3JI0POBbs TAKUX O0ydaromuxcs (00yJaronierocs).

B mensx ocBoeHuss ydeOHOW mTporpamMmbl JUCIHHUIUIMHBI WHBAIUJAMU H
JUIIAMU C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10pOBbsi Koemk obecrieunBaert:

JUTSI MHBIUJIOB M JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBbBSI T10
3pEHHUI0: Pa3MENICHUE B JOCTYIHBIX JJIsI OOYYArOIINXCS, SBIISIOIINXCS CIACTTBIMU
WM  CIIa0OBUIAIIMMHU, MeCTaX HW B aJalTHPOBAHHOHW (opMe CIpaBOYHOM
uHQOpMAIIMU O pACHCAHWKM YYEOHBIX 3aHATHH; TPUCYTCTBUE AaCCUCTCHTA,
OKa3bIBAIOIIIETO oOyJaromemMycst HEOOXOIUMYIO MTOMOIIIb; BBITTYCK
IbTEPHATUBHBIX (POPMATOB METOJWYECKUX MaTepuanoB (KPYMHBIA MPUPT WITH
aynunodainl);

JUTS MHBAIHMJIOB M JIMII C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 370POBBSI 10
CIIyXY: HaJ[JISKAIIMMU 3ByKOBBIMH CPEJICTBAMU BOCIIPOU3BE/IeHNE HH(DOpMAIUY;

JUIsT WHBJIMJIOB W JIMIl C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMU 37I0POBBS,
UMEIOIUX  HApYIIEHUsS  OMOPHO-JABUTATEILHOTO  almapara: BO3MOXKHOCTh
OecTpenaTCTBEHHOTO JTOCTYIa 00yJaronuxcsi B y4eOHbIE TIOMEIICHUS, TyaJeTHBIC
KOMHATHI U IPyTHE TTOMENICHMSI, a TAK)Ke MPEOBIBAHNE B YKa3aHHBIX MTOMEIICHUSX.
O6pazoBanue 00y4aroMKXCsl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3]I0POBbSI MOKET
OBITh OPraHW30BaHO KaK COBMECTHO C JPYTAMU OOYYarOIMMHCS, TaK U B
OTJICTBHBIX TPYITIaX WX B OTACIbHBIX OPTaHU3aIUsX.
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