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

1.1. O0Js1acTh IPUMEHEHUs IPOTrPAMMBbI

[Iporpamma y4yeOHOW JUCUMIUIMHBI SIBJISIETCA 4YacThlo 00pa3oBaTENbHOMN
POrpamMMbl TOATOTOBKH CIELHMAIIMUCTOB CpeHEro 38eHa B cooTBeTcTBUM ¢ DI'OC
no crnennansHoctn CIIO 13.02.02 TermuocHaOXeHUE U TEIUIOTEXHUYECKOE
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 YUeOHOI TUCIUILINHBI:

Hens gucummnunbl «Pusukay: GopMupoBaHue y 00ydJarommxcsi 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 rpylie C BBIIOJIHEHHEM Pa3IUYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh PAOOTy TPYNIBI, PANMOHAIBLHO PACHpPENENsTh JEATeNbHOCTh B
HECTaHJApTHBIX CUTYalHsIX, aJleKBATHO OLIEHNBATh BKJIAJ KaKJOT0 U3 YYACTHUKOB
IpyMNIbl B pelIeHHE paccMaTpuBaeMoOi MpoOIeMbl;

VY2 pacnio3HaBaTh (Qu3NUECKHe SBICHHS (IIPOIECCH) M OOBICHATH WX Ha
OCHOBE M3YYEHHBIX 3aKOHOB: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE
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 (OXJIAKJIEHUH), 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
3aKpBITOM COCYJIE, CBSI3b MEXIY NapaMeTpaMH COCTOSHUA Ta3a B M30Ipoleccax;
AIIEKTPU3aLUs 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 MPUMEHECHHSI W3YYEHHBIX (U3MUECKUX MOJEIEH:
MaTepuaabHas TOYKA, HHEPIHUAIbHAS CHUCTEMA OTCUETA, UACAIbHBIA ra3; MOJECIU
CTPOCHMS Ta30B, KUJIKOCTEHM M TBEPABIX TEI, TOUEUHBIA DIIEKTPUUYECKUHN 3apsf,
aepHas MOJEIb aTOMa, HYKIOHHAs MOJIeJIb aTOMHOIO sJipa MpPH PEHICHUU
bu3nueckux 3aaay;

V4 pemiath pacueTHblE 3aJayd C SIBHO 3aJlaHHOW (DU3WYECKON MOJIETbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIMIIBI; HA OCHOBE aHAIKM3a YCIOBUS 3aJja4H
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIWYUHBI U (DOPMYIIBI,
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 npuMeHsTh MOTyUYEeHHbIE 3HAHUA ISl OOBSICHEHUSI 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 ponmu u Mecre (PU3MKM M ACTPOHOMHHM B COBPEMEHHOM Hay4HOMH
KapTHUHE MHPaA, O CUCTEMOOOpa3yroiie pojiu GU3UKU B Pa3BUTUU €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTUM, O BKJIaJEe POCCUMCKUX U 3apyOeKHBIX
YUYEHBIX-QU3UKOB B pa3BUTUE HayKH; NOHHUMaHUE (UIUYECKON CYIIHOCTH
HAO0JII0IaeMbIX SBJICHUM MUKPOMHUPA, MAaKpOMHUpPA U MEraMupa; MOHUMAaHUE POJIH
aACTPOHOMHH B IPAKTUYECKOW AESATEIBbHOCTU YEJIOBEKAa M JlaJbHEMIIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH, pPOIU (Pu3UKM B (HOPMHUPOBAHUM 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'UM, 3aKOH COXPAHECHUSI UMITYJIbCA, MPUHIIMI CYNEPHO3ULIMKU CHUJ, TPUHIUI
PABHOINPABHOCTH HMHEPIMATBHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KHUHETUYECKYIO
TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, MEPBBIM 3aKOH TEPMOJIUHAMUKH;
3aKOH COXpaHEHUs OJJIEKTpUYECKoro 3apsiaa, 3akoH Kynona, 3akon Owma mis
yJacTka 1ienu, 3akoH Oma JJIsl MOJHOM 3JEKTpUYecKou Iiernu, 3akoH JIxoys -
JleHna, 3aKOH PNEKTPOMArHUTHOM MHAYKLWHU, 3aKOH COXPAHEHHS SHEPIUH, 3aKOH



IIPSAMOJIMHEUHOIO PACHPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUSA CBETA, 3aKOH
IIPEJIOMIICHUS CBETA; 3aKOH COXPAHEHMS DHEPIHUM, 3aKOH COXPAHEHMS MMITYJIbCa,
3aKOH COXPAHEHMs DJIEKTPUYECKOIO 3apsiia, 3aKOH COXPAaHEHUS MacCOBOIO YHMCIIA,
noctynaTtel bopa, 3aKOH paJMOAaKTHBHOIO pacnaja); YBEPEHHOE HCIOJb30BaHHUE
3aKOHOB M 3aKOHOMEPHOCTEHN IIPH aHANIM3€ PU3NYECKUX SBJICHUN U IPOLIECCOB;

33 oCcHOBOMONAralOIMUMHU (PU3NYECKUMH BEIMUYUHAMH, XapaKTEPU3YIOUUMU
¢usnueckue  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:
IPOBOANUTH MPSIMbIE U KOCBEHHBIE M3MEpEHUs (DU3MUECKUX BEIMYUH, BHIOMpAs
ONTHUMAJIBHBIA CHOCO0 HM3MEPEHUs] M HCIONb3yS H3BECTHBIE METOJbI OLEHKH
MOTPEIIHOCTEN U3MEPEHUH, MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH C HCIOJb30BAHUEM TPSIMBIX HW3MEPEHHM, OOBSACHATH MOJYyYECHHbIE
pe3ynbTaThl, HUCMOIb3YS (PU3NYECKHE TEOPUU, 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 TPEJCTABIEHUA O METOAAaX TOJy4YEeHHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM.

35 ocHOBOMOJIATaIOMIUMU (PU3NYECKUMH TOHATHUAMHU, XapaKTEPU3YIOLUIUMU
¢usznyeckue  mpouecchl  (CBA3aHHBIMU € MEXaHUYECKUM  JIBXKEHHUEM,
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  ACTPOHOMHYECKUMH  TOHATHSMH,  IMO3BOJISIOIINMHA
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:
>  Jauunocmmple: TOTOBHOCTH K CaMOPa3sBUTHIO M CAMOOIPEIECIICHUIO
IPaKIaHCKOTO BOCITUTAHUS
rpaKJaaHCKOr0 BOCIIUTAHUS:
dbopMHupOBaHUE TPAKIAHCKON TO3UIMU OOYYArOIIETOCs KaK aKTUBHOTO M
OTBETCTBEHHOTO YJI€HA POCCUHUCKOTO OOIIEeCTBA;
IPUHATHE TPaIUIIUOHHBIX HaI[MOHAIBHBIX, OO0IIIeYeTOBEYECKUX
T'YMaHUCTHYECKHUX M IEMOKPATUYECKUX [IEHHOCTEHH;
NATPUOTHYECKOT0 BOCTIMTAHMS:




dbopMuUpOBaHHE POCCHUHUCKOM TIpakAaHCKOW HISHTHYHOCTH, INATPUOTH3MA,
YBaXXEHUS K CBOEMY HapOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepen PoauHoii, ropaocTu
¥ YBOXCHUS K UCTOPUHU U JOCTIKEHUSM OTEYECTBEHHON (PU3MUECKON HAyKU
TPYJA0BOI0 BOCTIMTAHUSI:
TOTOBHOCTH K TPY/y, OCO3HAaHHUE [IEHHOCTH MAacTEPCTBa, TPYI0TIO0HE;
FOTOBHOCTh K aKTHUBHOH MESTENHLHOCTH TEXHOJOIMYECKOW M COIMAIBLHOMN
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.
> MemanpeomMenmble:
OBJIa/IeHI e YHUBEPCAJIbHBIMU YUeOHBIMU MO3HABATEIbHBIMU JA€HCTBUSIMH:
Oazoesvle 1o2uyeckue 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 UCCe008aAMeENbCKUe 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 XOJI€ PCIICHUS 3aJaddl PE3yJIbTaThl,
KPUTHUYCCKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MECHECHHE B HOBBIX
YCIIOBUSIX;
paboma c un@dopmayuei.
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;
COBMECMHAA 0eAMENbHOCIND.
MIOHUMATh M UCITOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAWBUYaTbHOMN
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:
CaAMOOP2AHUZAUUA
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 O0l. BsiOupars cnocoObl pemieHus 3agad  NpoPecCUOHAIBHOU
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
rocyapCcTBEHHOM si3blke Poccuiickoil ®enepani ¢ y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO U KyJIbTYPHOTO KOHTEKCTA.

OK 06. [IposiBiATH IpaXkJaHCKO-TIaTPUOTUYECKYIO IIO3ULHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE MOBEJICHNE HA OCHOBE TPAJIULIUOHHBIX POCCUNUCKHUX
JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIE C YYE€TOM TapMOHW3alUU



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

OK 07. CopeiicTBoBaTh COXPaHEHUIO OKpYy Karolen Cpelbl,
pecypcocOepexeHnIo, NPUMEHITh 3HAHUS 00 W3MEHEHUM KIMMaTa, MPUHLIIMIIBI
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 Y4eOHOM
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. - SKIAMEH




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

HaumenoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro MaTepuasia, 1adopaTtopHble padoThl U MPaKTHYECKHE
3aHSAITHS, CAMOCTOSITeIbHAS padoTa o0yuyalomuxcs, KypcoBasi padora (IIpoeKT) (eciu
npeoycCmMompeHvl)

O0neMm
4acoB

YpoBeHb
OCBOEHHS

1

2

4

BBenenne. ®Puzuka mun
MeTOAbI HAY4YHOI'0
MO3HAHUSA

Coaep:xaHue y4eOHOro MaTepuaJia

®dusnka — QyHAaMEHTalbHasE HayKa O MPHpoJE. DKCIHEPUMEHT U TEOpHs B Ipoliecce
NIO3HAHUS NpUpoabl. PU3nyUecKas BEJIMUYHUHA.

[Tonatue o ¢usznyeckoi kKapTuHe MHpa. MexXIyHapoIHas CUCTEMa €AMHUI] 3HaueHHe
¢dbusuku npu ocBoeHnM crenuanbHocteid CI10

HpaKanecmle 3aAHATHUA:

[lepeBon enuHUIl U3MEPEHUI B MEXIyHApOAHYIO cucTeMy. [IpukinaaHas HeoOX0IUMOCTh
9TOTO Ipolecca

Pemenne 3amau ¢ mpodeccuoHanbHOM HampaBieHHOCThIO. OmnpeneneHue IUIOTHOCTH
BEILIECTB U MPOCTPAHCTBEHHBIX PA3MEPOB

Pa3zgen 1. Mexanuka

Tema 1.1 OcHOBBI
KHHEMATHKH

Conep:kaHue y4eOHOT0 MaTepHuaJa

MexaHnueckoe IBMKEHUE U €ro Buabl. MaTtepuanbHast Touka. CKanspHbIE U BEKTOPHbIE
¢u3nUecKre BeINYHHBL.

OTHOCUTENBLHOCTh MexaHuyeckoro asukeHus. Cucrema orcuera. CrnocoObl OMUCAHUSA
JIBAKEHUS.

Tpaexropust. Ilyts. Ilepememienne. PaBHoOMepHOE npsiMoiinHeliHOE ABHKeHUE. CKOpOCTb.
YpaBHEHUE IBUXKEHUs. Y CKOPEHUE.

prIMOHHHCﬁHOC ABWKCHUC C IIOCTOAHHBIM YCKOPCHUCM. I[BI/I)KCHI/IG C NOCTOAHHBIM
YCKOPEHHEM CBOOOIHOTO TMajcHUs. PaBHOMEpHOE IBMIKCHHE TOUYKH TI0 OKPYKHOCTH,
yIrJioBasi CKOPOCTh. LIeHTpoCTpeMHTEIbHOE YCKOPEHHE.

IIpakTHyeckue 3aHATHSA:

[Toctpoenue rpadvKoB IBUKEHHsI B pa3JIMUHbBIX CUCTEMaX KOOPAMHAT

OnpeﬂeneHMe HpO@KI_[I/If/'I BCKTOPHBIX KWHCMATUYCCKHUX BCIIMINH

CocraBiienne ypaBHCHPII;'I 10 OITMCAaHNIO IBMXXCHUA TCJ1a

Pemenune 3aga4d Ha CBO6OI[HO€ HaacHueC TCJ1

NSN]SR I O RJ S

[OSHRVSRRUS R RS

Tema 1.2 OcHoOBBI

Conep:kaHue y4e0HOI0 MaTepuasa
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AUHAMHKHU

OcuoBHas 3anaya auaaMuki. Cra. Macca. 3akoHbI MexaHuku HeroToHA.

\S)

Cunbl B mpupose. Cuina TSHKECTH M CWila BCEMHUPHOTO TSTOTEHHS. 3aKOH BCEMHPHOTO
TATOTCHUA.

[lepBas kocMuyeckasi CKOpocTh. JIBIkeHHE MIaHeT U MaiblX Tesl CONHEYHON CHUCTEMBI.
Bec. Cunbl ynpyroctu. CHIIbI TpEHUS.

IIpakTH4YecKue 3aHATHSL:

Pemenne 3aaa4 Ha 3aKOH BCCMUPHOI'0O TATOTCHUSA

I[BI/I)KCHI/IC TCJa 110 TOpH3OHT3.J'IBHOI>i IIJIOCKOCTH

JIBr>xeHue Tesia o HaKJIOHHOM IIOCKOCTH

Omnpenenenue Macc Maibix Tea1 COJIHEYHON CUCTEMBI

[NSRE ORI SRS

W [— W[

Tema 1.3 3aKOHBI
COXpaHeHHUs B
MEXaHMKe

Conep:kaHue y4eOHOT0 MaTepHuaJia

Mexanunueckasi pabora u MomHOCTh. Kunernueckast sHeprus. [loTeHImanpHas SHEprus.
3aKOoH cCOXpaHEeHUsl MeXaHUYeCKor sHepruu. Pabora cuiibl TSDKECTH U CUJIIbl YIIPYTOCTH.

HpaKTquCKI/Ie 3aAHATHUA:

Pemenue 3agad ¢ HpO(l)CCCHOHaHBHOﬁ HalpaBJICHHOCTLIO 110 pa3aciy MexaHuka

\S)

Pacuer nBukeHUs] MalIbIX HEOECHBIX TEJ C MOMOIIBI0 (POPMYIT KIACCUYECKON MEXaHUKHU.
OrpaHr4eHHOCTh MPUMEHEHUS

Paznen 2. MoJieky/asipHasi Gu3uKa 1 TEPMOIHMHAMUKA

Tema 2.1 OcHOBBI
MOJIEKYJISIPHO-
KMHETHYeCKOH Teopumn

Coaep:xaHue y4eOHOro MaTepuaJia

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO KHHETUYECKON Teopuu. PazMepsl 1 Macca MOJIEKYJ
u aToMOoB. bpoyHoBckoe aBmxeHne. CTpoeHue raz000pa3HbIX, JKUJIKUX U TBEPABIX TEll

Wneanenbiii ras. JlaBnenune rasza. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-KMHETHUYECKOU
TEOpHUU T'a30B.

Temneparypa u ee naMepenue. AOGCOMIOTHBINA HyNb Temmeparypbl. TepMoarHaMuuecKas
IIKaJ1a TEMIEPATYPBI.

CKOpOCTI/I JABVIKCHUS MOJICKYJI U UX U3MCPCHHUC. ypaBHeHI/IC COCTOsIHHMA WCAJTBHOTO Ira3a.

\S)

N3omporeccr u ux rpaduku. ['a30BbIe 3aKOHBI.

[\

[98)

@U3MYECKU CMBICII YHUBEPCAJIbHOM Ta30BOM IMOCTOSHHOM M IIOCTOSHHOW bosbnmana
PaboTa ¥ BHYTpEeHHsIsl SHEPrus rasza

HpaKTuqecKue 3AHATHUSA:

Pemenue 3agad ¢ HpO(I)eCCHOHaHBHOﬁ HaIIpaBJICHHOCTBIO 110 TEMC MOJ'ICKynSIpHaH (1)1/131/n<a

[Toctpoenue rpad¥KOB 3aMKHYTHIX IUKJIOB M UX pacyeT

[IpuBeneHue raza K HOpMaJIbHbIM YCIOBUSIM

CKXImKeHHne ra3oB U IMPAKTUYCCKOC MPUMCHCHUEC

NS NI ORI SRES)

— W [W [N
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Pacuer TepMoaMHAMHMUECKMX TMapaMETpPOB ra3a M [AapaMeTPOB IOCTYIATEIbHOTO 2
JBHKEHUS €r0 MOJIEKYJI
JlabopaTopHble 3aHATHS:
Jlabopartopnast pabota Nel. M3ydeHne n30TepMHUIECKOTO MpoIecca 2
Tema 2.2 Ocnosbl | Conep:kanue yueOHOro MaTepuaJa
TePMOAUHAMMKH BHyTpeHHss sHeprus cucteMbl. BHYTpeHHsIs sHeprus uaeansHoro raza. Pabora u remnora 2
Kak GopMbl iepenayu SHepruu. TenaoeMKocTh. Y ienbHast TeMI0EMKOCTb.
KonmuecTBo TemnoTsl. YpaBHeHHE TEIUIOBOro Oananca. [lepBoe Havamo TepMOJAMHAMUKH. 2
AnmabaTHeIi nporiecc. Bropoe Hayano TepmoanHaMuku. OXpaHa mpupoIbL.
IIpakTHYecKHe 3aHATHSA:
Pemenne 3amau ¢ mpodeCCHOHAIIBHONW HANPaBICHHOCTBIO Ha pacyeT TeIIOBBIX 2
IBUTaTeIe
[{uxn Kapno IIpumenenne 1 Havana TepMOJMHAMUKH K U30IPOIIeccCaM 2
JlabopaTopHble 3aHATHSA:
Jlaboparopnas pabora Ne 2. OmpeneneHue BIAKHOCTH BO3JyXa ICHXPOMETPOM H
TUTPOMETPOM 4
Tema 2.3 Arperatnbie | Cogep:kaHue yueOHOro MaTepuajia
cocTosiHMs BemecTBa M | Mcnapenue um koHjaeHcauus. HachlllleHHBI map WM €ro CBOMCTBA. . XapaKTepUCTHKa 2
(azoBbIe mepexoabl JKAJIKOTO COCTOSIHMS BelIeCTBAa XapaKTepUCTUKA TBEPAOTrO COCTOSHHS BEILECTBA.
[InaBnenue. Y nenpHas Temiora miasieHusd. Kpucrammsamnusi.
IIpakTHYecKHe 3AHATHSA:
Pemenue 3a1a4 ¢ npodeccnoHanbHOM HAIPABICHHOCTHIO M0 TEPMOAMHAMUKE 2
CocraBieHne ypaBHEHHH W TMOCTpoeHHEe TpaduKoB TMpH TermiooOMeHe. Buabl 2
TeriooOMeHa
CocraBiieHrue ypaBHEHUH TEIIOBOTO OajaHca MpU KUTIEHUU U KOHICHCAIIUU 2
CocTraBiieHHe ypaBHEHUH TEMJI0BOrO OallaHca MpU KPUCTAJUTH3AIMH U TIaBJICHUU 2
Paznea 3. DiiekTpoguHaMuKa
Tema 3.1 | Conep:kanue yueOHOro MaTepuaJa
JJIeKTpUYeCcKoe 1oJie DJIEKTPUYECKUE 3apsJibl. 3aKOH coxpaHeHus 3apsiaa. 3akoH Kynona 2
OnexTpuueckoe nosie. HanmpspkeHHOCTH aniekTpudeckoro nois. IIpunuun cynepno3unuu 2
oJIeu
Pabora cun anextpocratmdyeckoro mois. [lorenmuan. Pa3znocts moreHunmanoB. CBsi3b 2
MEXKy HANPSYKEHHOCTHIO U PA3HOCTHIO MOTEHUHUAIIOB JJIEKTPUUECKOTO MOJIst
OnextpoeMkocTh.  Eaununber  anextpoemkoctH.  Kowpencaropel.  CoeauHeHue 2

KOHACHCATOPOB B 6aTapeIO
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3KBI/IHOT6HLII/I3.JIBHLIC TTOBCPXHOCTU

IIpakTnyeckue 3aHATHS:

CunoBble THHUN QJICKTPOCTATUYCCKOI'O IOJIA Pacuer HAIpsKCHHOCTHU

Pacuert sKkBUNOTEHIIMATBLHBIX HOBerHOCTCﬁ

Tema 3.2 3aKOHBI
MMOCTOSHHOI'0 TOKA

Coaep:xaHue y4eOHOro MaTepuaJia

YcnoBus, He0OOXOAMMBIE ISl BOSHMKHOBEHHS M TOJAEPKaHHS SJIEKTPUUYECKOTO TOKA.
Cuna Toka U IJIOTHOCTh TOKA. 3akoH OMa i yyacTKa [eNH U MOJIHOM Lenu

3aBUCUMOCTb 3JIEKTPUUECKOIO CONPOTUBJIEHMSI OT MaTepuana, JJUHBl U IUIOLAAU
[IONEPEYHOI0 CEYEHUs IPOBOAHMKA. 3aBUCUMOCTH JJIEKTPUYECKOTO CONPOTHBIICHHUSA
IIPOBOJAHMKOB OT TemrnepaTypbl. CBEpXIpOBOIMMOCTD

IIpakTnyeckune 3aHATHS:

Pemenue 3a1a4 ¢ mpodeccnoHaNbHON HAPaBICHHOCTHIO HA 3aKOHBI MOCTOSIHHOTO TOKA

Pacuer ueneﬁ IIOCTOAHHOI'O TOKa

Tema 3.3
DJIEKTPHYECKHH TOK B
Pa3JIMYHBIX cpeaax

Coaep:xaHue y4eOHOro MaTepuaJia

DNEeKTpUYECKU TOK B AJIEKTPOJIUTAX. OJEKTPoiau3. 3akoH sJiekrtponuza Dapanes.
DNEeKTPOXUMHYECKUN IKBHBAJICHT

Bunel ra3oBbix paspanoB. TepmonsiekTpoHHas smuccud. [lnmazma. DnekTpuyeckuil TOK B
BaKyyMe

IIpakTHYecKHe 3AHATHSA:

Pemenns 3aJ]ad Ha 3aKOHBI CDapaI[eﬂ

Tema 3.4 MaruurHoe
moJie

Coaep:xaHue y4eOHOro MaTepuaJia

Bsaumonericteue TokoB. Cunta Amnepa. [Ipumenenne cunbl Amnepa. MarHUTHBIN MOTOK.
PabGora mno mepemelnieHUI0 NPOBOJHMKA C TOKOM B MAarHutHoMm mnose. JleiicTBue
MarHMTHOTO TOJIs Ha ABMXKYylmiics 3apsia. Cuna Jlopenua.

HpaKTquCKI/Ie 3AHATHUSA:

Pemenue 3aa4 Ha pacueT cuil Amnepa u JlopeHua

Tema 3.5 | Conep:xaHue yueOHOro Mmarepuaja

DJIEeKTPOMarHuTHas SBnenue anekTpomMarHuTHOW WHAYKUMU. [IpaBwiio JleHna. 3akoH 37I€KTpOMarHUTHOMN
UHIYKIUS WHAYKIHH.

Pazjen 4. Kosiebanus u BOJIHBI

Tema 4.1 | Copep:kanue y4eOHOr0 MaTepuajia

Mexannyeckue KonebarenpHoe nBmwkenune. ['apmoHmdeckue kojeOaHusi. CBOOOTHBIE MEXaHHUYECKUE

KOJIC0AHHUSA U BOJHBI

konebanus. IIpeBparneHue sHepruM npu KojeOaTenbHOM JABWXKEHMH. CBOOOIHBIE
3aTyxalollue MexaHudeckue kojedanus. Maremarnueckuit MmasTHUK. [Ipy>KUHHBIH
MasATHUK. Pe3oHaHc.
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Tema 4.2 | CoaepxxaHue y4eOHOI0 MaTepuaJia

JJIeKTPOMarHuTHbIE CBoOoaHbIC IEKTpOMarHuTHEIE Kosiebanus. [IpeBpariienue s3HEprun B KojieOaTeIIbHOM 2

KoJIeOaHUs U BOJTHBI KOHTYDE. ®opmyna TomrcoHa. DOneKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
3JEKTPOMArHUTHBIX BOJIH.
IIpakTHYeckue 3aHATHSA:
3amaun Ha (Qopmyny TommncoHa u  O3HAaKOMIIGHHE C TMPUHIUIIOM JIEHCTBUS 2
Tparcopmaropa

Pasnea 5. OnrTuka

Tema 5.1 Ilpupoaa | Cogep:kaHue yueOHOT0 MaTepuaJia

cBeTa CKOpoCTh pacnpoCTpaHEHHs CBETA. 3AKOHBI OTPAKEHUS U IPEJOMIIEHUS CBeTa. JIMH3BI 2
dopmyiia TOHKOM JIMH3BL. ['J1a3 Kak oNTHYecKas CUCTEMA.
IIpakTHYecKHe 3AHATHSA:
[TocTpoenune nzobpaxeHuii B chepuuecknx 3epkagax u JIMH3aX 2
Pacyer cobuparoniyx U pacCeuBaIONIUX JTMH3 2

Tema 5.2 Boanosble | Cogep:kaHue yueOHOro MaTepuajia

CBOIiCTBa CBeTa Wnrtepdepennus cera. KorepeHTHOCTh CBETOBBIX Jiyuel. MHTepdepeHLns B TOHKHUX 2
ienkax. Kombiia HetoTona. Mcnonb3oBanue HHTEpEpeHLMH B HAayKe U TEXHHUKE.
Judpakuus ceera. udpakuus Aucnepcus cBeTa.

Pa3nea 6. KanroBasi puznka

Tema 6.1 KsanroBas | Conep:kanue yueOHOro MaTepuaJa

ONTHKA KBanToBas runoresa [lnanka. TeroBoe uznyuenue. KoprnyckyasipHO-BOIHOBOM Tyanu3M. 2
@otonbl. opmyiia [1nanka
Omnbitel I1.H.JIe6enea u H.M.BaBuioBa. ®orosddexr. YpaBHenue DiiHmTeiHa is 2
dororddexra. Buennuii poroanexrpuueckuit 3gpdext. Buyrpennuit poroapdexr

Tema 6.2  ®usuka | Cogep:kaHue yueOHOro MaTepuajia

aTOMa M ATOMHOIO s1Apa | PazBuTue B3rJs10B HA CTPOCHHE BelIeCcTBA. MoAenn CTpOeHUs aTOMHOTO sifipa. fnepHast 2
Mozesb aroma. OneiTel D. Pe3epdopna.
KBantoBeie moctynatel bopa. Jlazepsl. PannoakTUBHOCTH. 3aKOH pPaJMOAKTUBHOTO 2
pacnana. Oddext BaBuosa - Yepenkosa. CTpoeHHE aTOMHOTO SIpa.

IIpomeskyTOUHASI aTTeCTALMS 18

KoncyabTanuu 12

Bcero 176

Jl1sl XapaKTepUCTUKU YPOBHSI OCBOCHHS yUEOHOr0 MaTepualla UCIOJIb3YOTCS CIeyIoue 0003HaueHUs:
1. — 03HaKOMUTENBHBIN (y3HaBaHHE U3yUYEHHBIX O0BEKTOB, CBOMCTB);
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2. — pempoayKTHBHBIA (BBIIOJHEHHE ACSITENBLHOCTH MO 00pasily, WHCTPYKUHH, METOIWYECKUM PEKOMEHIAIUSAM WU MO PYKOBOJICTBOM
MPENo1aBaTeis);
3. — IPOYKTUBHBII (TUTAHUPOBAHUE U CAMOCTOSITENILHOE BHITIONHEHHE JIEATEIBHOCTH, PEIIeHNE TPOOIEMHBIX, CUTYaIIHOHHBIX 3a71a4)
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3. YCJIOBUSA PEAIN3ALIMU TPOI'PAMMBI INCHUTIJIMHBI

3.1. Tpe6oBanus
o0ecre4YeHHu o

K MHUHUMAJIbHOMY MaTePUAJIBbHO-TCXHUIECCKOMY

Ayn.1305 Kabuner ¢pusuku

VYyebnas mebenp Ha 30 mocaoyHbIX MeCT, pabouee MeCTO MpernoiaBaTes, T0cKa
MenoBast -1mT., mkad KHUXKHBINA- 410T., TOJKU -3IIT., MKad mmiarsHou -1mr.,
tyMOa -1mr. Kommnerorep npenoaasarens Lenovo Intel Core 13-2100 CPU 3.1GHz

¢ mouutopom Acer V193; [Ipoexktop SANYO ¢ npoekiroHHbIM 3kpanom Media.

3.2. UudopmannonHoe odecrieueHne 00ydeHust

Ilepeyenbr pekoMeHAyeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JTOTOJTHUTEJIbHOM JIUTEPATYPhbI
KHurooodecneueHHOCTh
OcHoBHas/
bubanorpadguyeckoe onucaHue M3IaHUs Kou-Bo.
(aBTOp, 3arJ1aBUE, BUJ, MECTO M IO/ U3JaHUSs, KOJI. CTP.) AOMOTHATEIbHAS DK3. B OMOJIL. 3‘2“2?)02;”
JuTepatrypa CIIGIDY pecyp
Msikuies, I 5. hitos://
Ddusuka : 10-# knacc : 6a30BbIN U yIITYOJIEHHBIN ALDS./
znanium.ru/
ypoBHH : yueOHuK / I. SI. Mskumes, b. b. - cataloo/
byxosues, H. H. Corckuii ; mox pex. H. A. a1 08
o . product/
[TapdenTheBoit. — 11-e usn., crep. — Mockaa : h157221
[Tpocsemienue, 2024. — 432 c. -
Msikuies, I 5. hitos://
duzuka. 11 kiacc. ba3oBwiit u yrimyOn€HHbBIN ARt
znanium.ru/
ypoBHH : yueOHuK / I. SI. Mskumes, b. b. - cataloo/
byxosues, B. M. YUapyrun ; mox. pen. H. A. ﬁi‘/
[TapdenTreBoit. - 12-e u3n., nepepad. - Mocksa : m
[Tpoceenienue, 2024. - 436 c. —
https://
IMurackmii, A. A. znanium.ru/
Dusuka : yueOnnk / Innckuii A. A. —4-e u3p., |/ catalog/
uctp. — Mocksa : DOPYM : UHOPA-M, 2023. product/
— 560 c. 1968777
Tpodumona, T. U. httns://
Kypc ¢usuku ¢ mpumepamu peieHus 3aaad B 2-X (UPS-
o book.ru/
romax. Tom 1/ Tpopumona T. 1. — Mockaa : b—ook/93279 6
KuoPyc, 2020. — 577 c. I
Tpodumona, T. 1. non https://
Kypc ¢pusmuku ¢ npumepamu pemieHus 3ajgad B 2-x book.ru/
romax. Tom 2 / Tpoumona T. U. — Mocksa : book/943096
KnoPyc, 2022. — 378 c.
Ulorsunenko, O. B. hifest https://
duzuka / Jlorsuaenko O. B. — Mockaa : book.ru/
KnoPyc, 2024. — 437 c. book/950602
Aiizennion, A. E. on https://
@dusuka : yueOHuk u npaktukym s CI1O / urait.ru/
Atizeniod A. E. — Mockaa : IOpaiit, 2025. — bcode/561905
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380 c.

Ponuonos, B. H. on https://
dusnka Ui KoJiekei : yaeOHoe mocodue Juist urait.ru/

CIIO / Ponmuonos B. H. - Mockaa : FOpaiit, 2025. bcode/565522
- 202 c.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOM
JAUCHUIIINHBI

KonTposb ® omeHka pe3yJbTaTOB OCBOCHUS  Y4eOHOM  JUCHUIUIAHBI

OCYUIECTBJISIETCS TMpEenojaBaTeleM B MPOIECCE MPOBEACHUS MPAKTUYECKHUX

3aHATAA U J1aOOpaTOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBITIOJHCHUS

O00y4arOIIMMUCS UHANBUIYAbHBIX 3a1aHUM.

DopMBbI U METObI

Pe3yabTaThl 00y4yeHus KOHTPOJISA U OLleHKH
(ocBOEHHBIE YMEHUSs1, YCBOCHHbIE 3HAHUS) pe3yJabTaToB
00yueHus1
YMeTh:
Y1 paboTtaTh B TpyIIe C BBINOJHEHUEM pPa3JIMYHBIX | HAOIIOJEHUE 32 XOJI0M
COIMAJILHBIX pOJieH, IJIaHUPOBaTh palbOTy TPYIIIIHI, BBITTOJIHCHUS
palroHaILHO pacrpenensiTh JeATEeIbHOCTD B | J1abOpaTOpHBIX padoT;

HECTAH/IAPTHBIX CHUTyallUsX, aJEKBAaTHO OLICHUBATH | OLICHKA BBIIIOJIHEHUS
BKJIaJl Ka)XJOr0 W3 YYAaCTHUKOB TPYIIBI B pEIIeHHE | JaOOpaTOpHBIX padoT;
paccMaTpuBaeMoi IpoOJIeMBbl;

VY2 pacnio3HaBaTh (Ppu3NUECKHE SBJICHUS (IIPOIIECCHI) H YCTHBIN ONPOC;

OOBSICHAT, WX HA OCHOBE M3YyUYEHHBIX 3aKOHOB: | ()POHTAIBHBIN OMPOC;
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE
JBUKEHUE, CBOOOJHOE IMaJeHUE TeN, IBUKEHUE IO
OKPY>KHOCTH, UHEPLIUS, B3aUMOJICCTBHE Te,
KoJeOaTeNbHOe  JIBMDKEHHME,  PE30HAHC,  BOJHOBOE
nBkeHue;  nud@ysus, OpOyHOBCKOE  JBUIKEHUE,
CTPOCHHUE KUIAKOCTEW W TBEPABIX TEN, HW3MEHEHHE
o0beMa Ten NpHU HarpeBaHUU (OXJIAKIACHHH), TEIJIOBOE
paBHOBECHE, HCIIAPEHUE, KOHJEHCAlUs, IUIABJICHUE,
KpUCTAJUIA3alUsl, KUIIEHUE, BIIAJKHOCTh BO3AYyXa, CBS3b
CpeaHEN KMHETUYECKOM HHEPIUM TEIIOBOTO JIBUKEHUS
MOJIEKYJ1 ¢ aOCOJIIOTHOM TeMIepaTypol, MOBBIIICHHUE
JABJICHUS ra3a MNpU €ro HarpeBaHUM B 3aKPBITOM COCY/E,
CBA3b MEXJy I[apaMeTpaMu COCTOSIHUSI rasza B
M30IIpoLeccax; JJEKTpU3auus TeJl, B3aUMOACHCTBHE
3aps0B,  HArpeBaHWe  NPOBOJHUKA C  TOKOM,
B3aMOJICCTBHE MarHuTOB, AIIEKTPOMAarHUTHas
WHIYKIUS, 1eWCTBHE MarHUTHOTO MOJIsl Ha MPOBOJIHUK C
TOKOM U JBWXKYIIUWCS 3apsif, 3JIEKTPOMarHUTHBIE

KoJICOaHMS U BOJIHBI, HpHMOHHHCﬁHOG pPacipoCTPaHCHUC
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CBETa, OTpaXeHWe, TMperoMiieHne, WHTepdepeHns,
mudpaknus W TOJSIpU3AIUs CBETa, JUCIIEPCUS CBETA;
dbotoanekTpuueckuit  3ddexT, CBETOBOE JaBIICHHUE,
BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOAA,
€CTECTBEHHAsI U UCKYCCTBEHHAs PaIMOAKTHBHOCTb;

Y3 yuWTHIBaTH TpaHUIBl MPUMEHEHHUS W3YYCHHBIX | OIIEHKA MPAKTUYCCKHUX
dusnueckux MOJIeIIe: MarepHuagbHast TOYKa, pabor (perieHus
UHepIMaibHas CHCTeMa OTCYeTa, HACANbHBIA ra3; Ka4eCTBEHHBIX,
MOJIEIM CTPOEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX Tel, pacyeTHBIX,
TOUCYHBIN AJIEKTPUUYECKUIN 3apsi, siepHas MoJenb | NpodeccroHabHO
aToMa, HyKJIOHHAasi MOJIeJIb @aTOMHOT'O Si/[pa MIPU PEIICHUH | OPHUEHTHUPOBAHHBIX
dbusnyeckux 3azuay; 3a/1ay4);

Y4 pemarp pacyeTHbIE 3aJa4yd C SBHO 3aJaHHOM
(U3HUECKON MOJEIBIO, UCTIONb3YsT (PU3NYECKUE 3aKOHBI

OTICHKA TTPAKTUICCKUX
paboT (perieHus

U TPUHLUIIBI; HAa OCHOBE aHalu3a YCIOBUS 3a7aud KayeCTBEHHBIX,
BBIOMpATh (PU3HYECKYIO MOJEIb, BBIIEIATh (PU3NUECKHE pacUYETHBIX,
BEJUYUHBI U (GOPMYJIbl, HEOOXOAUMBIE JJI €€ pellieHus, | MNpodhecCuOHATBHO
OPOBOJANUTHh  pacdyeTbl W  OLECHUBATb  PEAJTBHOCTb | OPHUEHTHUPOBAHHBIX
HOJIyYE€HHOT0 3HaueHusl (PU3NYECKOMN BETNUNHBI; 3aja4);
OLICHKA TECTOBBIX
3aJaHul;
Y5 pemare KauyeCTBEHHbIE 3aJlayd, BBICTPAWBAsl | OLIEHKA MPAKTUYECKHUX
JIOTUYECKHA HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKACHUI pabot (peweHus
C OMNOpOil Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U KayeCTBEHHBIX,
(bu3nuecKue sIBJICHUs; pacyeTHBIX,
po(eccCuOHaTBHO
OpPUEHTHUPOBAHHBIX
3a/1a4)
OLIEHKa KOHTPOJIbHOU
paboThI
OLICHKA IIPOBEPOYHBIX
pabor;

Y6 npuMeHSATh TMOJyYCHHbIC 3HAHUS ISl OOBSICHEHHS
yCIIOBUH MPOTEKaHUs (U3UUECKUX SIBJICHUN B PUPOE U
JUTS IPUHATHS MPAKTUYECKUX PEIICHUI B TIOBCEIHEBHOM
XKU3HU JJ1s1 oOecnieueHusi 0€30MacCHOCTH IpH OOpallleHUH
¢  ObITOBBIMH  mpuOOpaMM M TEXHUYECKUMH
yCTPOMCTBAMH, COXPAHEHHS 3J0POBbS U COOIIOICHHUS
HOPM DKOJIOTMUECKOTO IIOBEACHUSA B OKpYyXKarollen
cpene;

OneHka npakTHYeCKUX
U 1a0OpaTOPHBIX PadbOT

v7 [IOHUMATh HE0OX0TUMOCTh [IPUMEHEHUS
JTOCTIKEHUIM (PU3UKU U TEXHOJIOTHH I palliOHAIBHOTO
IIPUPOAONIOJIb30BAHUSI;

O1eHKa TECTOBBIX
3aJIaHUN
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Y8 cdopmupoBaTh COOCTBEHHYIO  TMO3WIMIO  TIO
OTHOIICHUIO K (Pu3ndeckoil nH(OpMAaLNUU, TOTydyaeMOn
U3 Pa3HBIX HICTOYHHUKOB,

OneHka MpakTUYeCKUX
Y IIPOBEPOYHBIX padoT

Y9 ucnonb3oBaTh HUGPOBBIE TEXHOJOTUU JJIsl MOUCKA,
CTPYKTYpPUPOBAaHUS, UHTEPIpPETAMA W TPEACTaBICHUS
y4eOHOM ¥ HAyYHO-TIOMYJISIPHON MH(OPMAIIUK; Pa3BUTHE

O1neHKa TPakKTUYECKUX
pabot

YMEHUM KPUTHYECKOTO aHajau3a MoJTy4yaeMon

nHpopManmuy;

3HATh

31 o pom m wmecte ¢u3umku U acTpoHoMuH B | OICHKA BBIIOJHCHHE
COBPEMEHHOM Hay4YHOU KapTHUHE MHDpa, 0 WHIUBUIYAIbHBIX
cuCTEMOOOpasyomed  pond  GU3HKM B PasBUTUH |  yecnmenoBaTelbeKUX
CCTECTBEHHBIX ~ HAyK, TEXHMKA M  COBPEMEHHBIX paboT u
TEXHOJIOTUH, O BKJIAJe POCCUUCKUX M 3apyOeKHBIX pedepaTHBHBIX
YYEHBIX-(DU3UKOB B pa3BUTHE HAyKH; [MOHUMAaHUE .
bu3UYEeCKO  CYIIHOCTH  HAONIOJAeMbIX  SIBIICHUM Sl

MUKPOMHpPA, MAKPOMHUpPA U METaMupa; TOHUMaHUE POJIU
ACTPOHOMHUU B MPAKTUIECKON NEATEIHHOCTH YeIOBeKa U
JMaNbHEHIIEeM Hay4YHO-TEXHHMUYECKOM Pa3BUTHUH, POJH
busuku B dbopmupoBaHUU Kpyrozopa u
(GyHKIIMOHATHHOM TPAMOTHOCTH YEJIOBEKA JUISI PeIIeHUs
MPAKTUYECKUX 337124,

32 3aKOHOMEPHOCTSIMM, 3aKOHAMH M TEOpUSIMHU (3aKOH
BcemupHoro tarotenusi, [, II u III 3axonsr HeroToHa,
3aKOH COXpPaHEHUS MEXAHUYECKOW DSHEPIrUM, 3aKOH
COXpaHEHHS] MMIYJIbCA, MPUHIMUIT CYNEPHO3UIIMU CHII,
MPUHIIMIT  PABHONPABHOCTU HWHEPLMAIBHBIX CHCTEM
OTCUETa; MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHHUS BEILECTBA, T'a30BbI€ 3aKOHBI, MEPBBIA 3aKOH
TEPMOJVHAMHUKH; 3aKOH COXPAHEHHS DSIJIEKTPUYECKOrO
3apsiga, 3akoH Kysnona, 3akoH Owma sl ydacTka IIeTH,
3akoH OMa i1 TOJHOW 3JIEKTPUYECKOW UEMU, 3aKOH
Jxoyns - JIeHna, 3aKOH 3JEKTPOMArHMTHOW WHIYKLHWH,
3aKOH COXPAHECHUS DHEPrUH, 3aKOH MPSIMOJIUHEUHOTO
pacpOCTPAHEHHUS CBETA, 3AKOH OTPAXKEHHUS CBETA, 3aKOH
MPEJIOMJICHHS CBETA; 3aKOH COXPAHEHUS SHEPTrUM, 3aKOH
COXpaHEHUS MMITYJIbCA, 3aKOH COXpaHEHHUS
AIEKTPUYECKOrO 3apsija, 3aKOH COXPAHEHHUSI MacCOBOrO
yucna, Tnoctyinatel bopa, 3akoH paguoOaKTUBHOTO
pacrazna); YBEpPEHHOE HCIIOJIb30BAaHHE 3aKOHOB U
3aKOHOMEPHOCTEN MpU aHan3e (PU3NUECKUX SBICHUN U
IIPOLIECCOB;

YCTHBIN ONPOC;
(pOHTaNBHBII OIPOC;
OIleHKa (PU3UYECKUX
JTUKTAHTOB

33 ocHoBoMoOJAraroONUMU (PU3NYECKUMH BEITUYMHAMH,
XapaKTEPHU3YIOITUMHU buszngeckue IPOLIECCHI
(CBsI3aHHBIMU C MEXaHUYECKUM JIBIKEHUEM,

YCTHBIN ONPOC;
(bpOHTATBHEII OIPOC;
OIIeHKAa (PU3MYECKUX
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BBaHMOHCﬁCTBHeM TCJI, MCXaHNYCCKUMH KOJICOAHUSIMU U

BOJIHAMM, ATOMHO-MOJICKYJISIPHBIM CTPOCHUCM
BCUICCTBA, TCIUIOBBIMU IIpOLECCCAMM,; JJICKTPUUCCKUM U
MaromMTHBIM IIOJIAMHU, QJICKTPUICCKHUM TOKOM,

AJIEKTPOMAarHUTHBIMUA ~ KOJEOAHUSAMHM U BOJHAMHU;
ONTHYCCKUMU SIBJICHUSAMHU; KBAHTOBBIMU SIBJICHUSMH,
CTpPOEHUEM aToma u aTOMHOTO spa,
PaJAMOAKTUBHOCTBIO);

JTUKTAHTOB

34  OCHOBHBIE  METOJIbl  HAy4YHOrO  IO3HAHMUS,
UCIIOJIb3yeMbIMH B  (U3HKE: TPOBOJIUTH TMPSAMbBIE H
KOCBEHHbBIE M3MEpeHUs1 (U3MUECKUX BEITUYHH, BHIOMpAS
ONTHUMAIBHBIA  CIIOCO0 M3MEPEHHS W HUCIOJB3Ys
W3BECTHBIE METOMBI OLICHKH NOTPEIIHOCTEN M3MEPEHUH,
IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH C MHCIOJIb30BAHUEM TMPSIMBIX HU3MEPECHUH,
OOBSICHATh  TOJYYEHHBIE  PE3yJIbTaThl,  HCIOJB3YS
dbu3uyecKkre TEOpUM, 3aKOHBI WM TOHATHUS, U JIeJaTh
BBIBOJIBI; COOJNIIOAATh IpaBuiia 0€30MacHOro Tpyda IpH
OPOBEICHUM UCCIENOBaHUM B paMKax Y4eOHOro
HKCIEPUMEHTA U y4eOHO-HCCIIeI0BATEIHCKON
NEeATEIbHOCTH c UCII0JIb30BAHUEM U (POBBIX
U3MEPUTENBHBIX  YCTPOWCTB u  1abopaTopHOTO
o0opynoBaHus; CPOPMUPOBAHHOCTHh MPECTABICHUN O
METOJaX TMOJYYEHUSI HAYYHBIX ACTPOHOMUYECKHUX
3HAHUMU.

YCTHBIN ONPOC;
(bpOHTANTBHBIN OMPOC;
OIICHKA (PU3UIECKUX
JTMKTAHTOB
OLICHKA KOHTPOJIBHOU
paboThI, MPOBEPOUHBIX
U IPAKTUYECKUX pabOT

35 ocHoBomoJararouMMu (U3NYECKUMU TOHATHUIMH,
XapaKTEPU3yIOUIIMU busnueckue IIPOLIECCHI
(cBsI3aHHBIMU C MEXaHUYECKUM JBUYKEHUEM,
B3aMMOJICUCTBUEM TEJ, MEXaHUUECKUMU KOJECOAHUSIMU U
BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM
BEIIECTBA, TEIJIOBBIMU IPOLIECCAMU; IJIEKTPUUECKUM U
MarHUTHBIM HOJISIMH, ANEKTPUYECKUM TOKOM,
JIIEKTPOMATHUTHBIMU ~ KOJEOAaHUSMU U BOJIHAMU;
ONTHYECKUMU SIBJICHUSMHU; KBAHTOBBIMU SIBIICHUSIMH,

CTPOCHUCM aToMa n aTOMHOT O sapa,
paI[I/IoaKTI/IBHOCTBIO); BJIaACHUEC OCHOBOIIOJIararOmumMmn
ACTPOHOMHNYCCKHUMHA IIOHATHUAMU, ITO3BOJIAIOIIMMHA

XapaKTEepU30BaTh MPOLECCHI, MPOUCXOISIIME HA 3BE3/1aX,
B 3BE3/IHBIX CHCTEMAaX, B MEXTAIAKTHYECKOU CpEAE;
NBIDKEHHE HEOECHBIX TEJ, DBOJIOLMIO 3BE3] U
Bcenennoii.

YCTHBIN ONPOC;
(GpOHTaNBHBII OIPOC;
OIleHKa (PU3UYECKUX
JTMKTAHTOB
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5. OCOBEHHOCTH OCBOEHUS TUCHUILIMHBI 1151
WHBAJIAIOB U JINI] C OTPAHUYEHHBIMHA BO3MOKHOCTSMHA
310POBbS

OOydeHne Ml C OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBBS TIpU
HEOOXOJMMOCTH  OCYIIECTBIISIETCSI Ha OCHOBE QJalTHPOBAHHON  paboueii
nporpaMMbl  C  HCIIOJIB30BAHMEM  CIICIUATBHBIX  METOAOB  OOYYCHHSI W
TUIAKTHYECKUX  MaTepHalioB, COCTaBJICHHBIX C  y4eTOM  OCOOEHHOCTEH
NMCUXO(PU3NYECKOTO PAa3BUTHUS, HHIAUBUAYATbHBIX BO3MOXXHOCTEH M COCTOSHHS
3JI0POBbs TAKUX O0ydaromuxcs (00yJaronierocs).

B memsix ocBoeHus y4deOHOW TpOrpaMMbl TUCHUILIAHBI WHBAIUAAMH U
JUIIAMU C OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMU 3/10pOBbsi Koemk obecrieunBaet:

JUTSI MHBIUJIOB M JIUI] C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 3JIOPOBbBSI I10
3pEHHUI0: Pa3MENICHUE B OCTYIHBIX IS OOYYArOIIMXCS, SBIISIOIIMXCS CICTIBIMH
WM CIIAa0OBUIANIMMHU, MECTaX M B QJIaNTHPOBAHHOH (oOpMe CIpaBOYHOM
uHQOpPMAIIMU O pACHCAHWKM YYeOHBIX 3aHATHH; TPUCYTCTBHE AaCCUCTCHTA,
OKa3bIBAIOIIIETO oOyuJaromemMycst HEOOXOIUMYO TIOMOIIIb; BBIITYCK
IbTEPHATUBHBIX (POPMATOB METOJWYCCKUX MaTepUaioB (KPYMHBIA IMPUPT WITH
aynurodaiml);

JUIS UHBAJIUJIOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI T10
CIIyXY: HaJ[JISKAIMMU 3ByKOBBIMH CPEJICTBAMH BOCIIPOHM3BEIeHNE HH(DOpMAITUY;

JUISI WHBIMJIOB W JIMIl C OTPAaHUYCHHBIMA BO3MOXHOCTSIMU 37I0POBBS,
UMEIOIUX  HApYIIEHUsS  OMOPHO-ABUTATEILHOTO  aliapara:  BO3MOXKHOCTh
OecTpenaTCTBEHHOTO JTOCTYIa 00yJaronuxcsi B y4eOHbIE TIOMEIICHUS, TyaJeTHBIC
KOMHATHI M IPyTHE TTIOMEIICHHMSI, a TAK)Ke MPEOBIBAHNE B YKa3aHHBIX IOMEIICHUSX.
O6pazoBanue 00y4aromMXCsl C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU 3]I0POBbSI MOXKET
OBITh OPraHW30BaHO KaK COBMECTHO C JPYTMMU OOYYarolMMHCS, TaK U B
OTJICTBHBIX TPYITIaX WX B OTACIBHBIX OpPTaHU3aIUsIX.
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