AHHOTALIUSA PABOYEM ITPOT'PAMMBI YYEBHOM JACHUTIIINHBI
dusuka

Hazeanue y4e6Hou OUCYUNIUHb!

1. MecTto AWUCHMIUVIMHBI B  CTPYKTYpe OCHOBHOWH  MpogecCHOHAILHOM
o0pa3oBaTe/IbHOM NPOTrPaMMBbI

VYyebnas JACHUTUIMHA «Du3uKa» SIBJISIETCS 00s13aTeIbHOMN YacThIO
0011e00pa3oBaTeIbHOr0 IUKJIAa OCHOBHOW 00pa30BaTEIbHOW MPOrpaMMbl B COOTBETCTBHH C
®I'OC mo cnemuanbHocTH 10.02.05 O6ecneyeHne WHMPOPMAIUOHHOH 0€30MACHOCTH
aBTOMATH3UPOBAHHBIX CHCTEM.

2 Henb AMCUMIIAHBI

Coneprxanue mporpaMmbl 00111€00pa30BaATENHLHON TUCHUTIIUHBI «@U3MKa» HAIPABJICHO
Ha JOCTHXKEHHUE pPEe3yJbTaTOB €€ M3yueHus B cooTBeTcTBHM c TpeboBanusmu OI'OC COO c
ydyeToM npodeccunoHanbHoi HanpasieHHoctd GI'OC CIIO.

3 [lnanupyemblie pe3yJibTAThI OCBOECHUS M CIHIITHHBI

3.1 B pamkax mnporpaMMmbl 0011€00pa30BaTeJbHOM JAUCHMILVIMHBI «PU3UKA)
00y4YalIIUMHCS 0CBAMBAIOTCS JIMYHOCTHBIE Pe3yJbTAaThl B YACTH:

1) rpaXk1IaHCKOTO BOCIIMTAHHUS:

- c(opMUPOBAaHHOCTh TPAXKIAAHCKON TO3UIIMK OOYy4YaIOImIeroCss KakK aKTHBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUICKOT0 OOIIECTBa;

2) MaTpUOTUYECKOT'O BOCIIUTAHHUS:

- cOpPMHUPOBAHHOCTh POCCHMCKON TPaXTAHCKOW HWACHTHYHOCTH, MaTPUOTHU3MA,
YBOKEHUSA K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Tiepen PoamHON, ropocTh 3a CBOi
Kpail, cBol0 PoauHy, CBOM SI3bIK M KYJBTYpY, NMPOIUIOE W HACTOSIIEE MHOIOHAIMOHAIBHOTO
Hapona Poccuu;

3) IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

- CHOCOOHOCTH OIICHMBAThb CHUTYyalMl0 M TPUHUMATh OCO3HAHHBIE pEIleHUs,
OpPUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HaHHE JUYHOTO BKJIa/Ia B IOCTPOCHHE YCTOWYUBOTO Oy IyIEero;

4) 5CTEeTUYECKOTO BOCIIUTAHUS:

- 3CTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;

5) du3nyecKoro BOCIUTAHUSA:

- chOpMHUPOBAHHOCTh 3JIOPOBOTO U 0e30macHOro o0pa3za >KWU3HHU, OTBETCTBEHHOIO
OTHOIIEHUS K CBOEMY 3/I0pPOBBIO;

6) TpyJOBOI'O BOCIIUTAHUS:

- TOTOBHOCTb K TPY/ly, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPYAOII00UE;

- TOTOBHOCTH K aKTUBHOM JIEATEIILHOCTH TEXHOJIOTHUECKON M COIUAIbHOI
HaIMpaBJIEHHOCTH, CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH
TaKyl0 J1€ATE€IbHOCTb;

- UHTEpeC K pa3Nu4HbIM cepaM mpodhecCHOHaTBHON NeSTeNIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIieii npodeccruu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

- TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO M caMOOOpPa30BaHUIO HA IPOTSKEHUH BCer
KU3HU;

7) KOJOTUYECKOT'0 BOCIIUTAHMUSL:

- YMEHUE MPOTHO3UPOBATH HEOIATOMPHUSITHBIE SKOJIOTUYECKHE MTOCIEICTBUS
MpeANPUHUMAEMBIX JEHCTBUN, TPEIOTBpaIIaTh UX;

8) LIEeHHOCTH HAyYHOIO MO3HAHMUS:

- copMHpPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKd U OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOIO Ha JHAlore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIHTYPHOM MHUPE;



- OCO3HaHME [IEHHOCTH HAYYHOH JESATeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOSKTHYIO
HCCIIEIOBATEILCKYIO ACSITeTbHOCTh HHIUBUIYATbHO U B TPYIIIIE.

3.2 B pamkax mnporpamMMmbl 001eo0pa3oBaTe/bHOH JUCHUILIMHBI «DPU3NKa»
00y4aIOIUMHUCS 0CBAMBAIOTCSI MeTAaNpeIMeTHbIE Pe3yabTAaThl:

1) oBja/icHHE YHUBEPCATbHBIMY YUCOHBIMH [TO3HABATEIBHBIMU JCHCTBUAMHU:

a) 0a30BbIC JIOTHYCCKHUE JICHCTBUS:

- CaMOCTOSITENILHO (OPMYIIMPOBATh M AKTYaJIM3UPOBATH MPOOJIIEMY, paccMaTpHBaTh €€
BCECTOPOHHC;

- BHOCUTBH KOPPEKTUBEI B ICATEIIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YIHTATOB IICIISIM,
OIICHUBATh PUCKU TIOCIICICTBUN ACITCILHOCTH;

0) 0a30BbBIC UCCIEAOBATEIIbCKUE ACHCTBUSA:

- BJIAJCTh HABBIKAMH Yy4YEOHO-MCCIICJAOBATEIHCKONH ¥ MPOCKTHOH JIeATEIHHOCTH,
HaBBIKaMU pa3perieHus mpooiem;

- CITOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIIBHOMY ITOMCKY METO/IOB PEIICHUS
MPAKTUYECKHUX 33J1a4, TPUMECHECHUIO Pa3IMYHBIX METOIOB ITO3HAHUS;

- (opmupoBaHUE HAYYHOTO THIIA MBIIIJICHUS, BIIAJICHIE HAYYHON TEPMUHOJIOTUEH, KITFOUSBBIMH
TMOHATHSMH B METOJIaMU;

- BBISIBJIATH TPHYHNHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJIM3MPOBATh 3a/1a4y, BBIJIBUTATh
TUIIOTE3Y €€ PEIICHHS, HaXOJUTh apryMEHTHI JIJIS JIOKa3aTeIbCTBA CBOUX YTBEPIKICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHS,

- aHAJIM3UPOBATH MOJIYUICHHBIC B X0JIC PEIICHUS 3a/1a4H PE3yJIbTAaThl, KPUTHICCKH
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHUSX;

- YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacTei;

B) pabota ¢ nH(opmaImei:

- BJIQJCTh HABBIKAMH TMOJY4YeHHS WHGOpPMAIMA W3 HWCTOYHHKOB pAa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATh TOWCK, aHaM3, CHUCTEMATH3aIlMI0 W HHTEPIIPETAIUIO
WHGOPMAIIMU PAa3TUYHBIX BUIOB B (HOPM TpEICTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3INYHBIX (hopMaTax ¢ y4eTOM Ha3HAYCHUs MHPOPMALIUU H
IIEJIEBOI ayIMTOPHH, BBIOMPAsi ONTHMAIBHYIO ()OPMY NIPEICTABICHUS Y BU3YyaIH3allNH;

- OIICHUBATH JIOCTOBEPHOCTH, JISTUTAMHOCTh HH(POPMAIINH, €€ COOTBETCTBUE ITPABOBBIM U
MOPAJILHO-3THYECKHM HOpMaM;

2) OBIIaJICHUE YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU JICHCTBHSIMH:

a) oOrmieHue:

- apryMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMSTYaTh KOH(JIMKTHBIC CUTYAIIHH;

- pPa3BEpHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CpEJICTB;

0) coBMeCTHas ACATEIHHOCTD:

- MIOHUMATh M UCTIOJIH30BATh MPEUMYIIIECTBA KOMaH/HOW U WHIUBUIYaJIbHOU PaOOTHI;

- IPUHUMATh LIEJTH COBMECTHOH JICATEIIbHOCTH, OPraHU30BBIBATh M KOOPJAUHUPOBATH
JEVCTBUS 10 €€ IOCTHKEHHUIO: COCTABIIATH TUIaH JCWCTBUMA, paclpeieNsTh POJIU C YUYETOM
MHEHUH YYaCTHHKOB, 00CYX/IaTh Pe3yJIbTaThl COBMECTHOM: pabOTHI;

- OIIEHUBATh Ka4eCTBO CBOETO BKJIa/Ia M KaXKJI0TO YYaCTHHKA KOMaH bl B 00U
pe3ynbTat mo pa3paboTaHHBIM KPUTEPUSIM;

- Ipe/ATIarath HOBbIE MTPOEKTHI, OIEHUBATh UJIEU C MTO3UIIMU HOBU3HBI, OPUTUHATHHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

3)oBia/ieHue YHUBEPCATbHBIME PETYISITUBHBIMU ACHCTBUSMU:

a) cCaMOOpTraHMU3aIIHs:

- CAaMOCTOSITENILHO OCYIIECTBIIATH MMO3HABATEIBHYIO JIEATEIHHOCTD, BBISBISTH MIPOOJIEMEI,
CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3aJauyd B 00pa30oBaTENIbHON JAEATEIHHOCTH U
KU3HCHHBIX CUTYaIIHsX;

- CaMOCTOSITEIbHO COCTABIISATh TUIAH PELICHUS MPOOIEMBbI C YYETOM UMEIOIIHXCS
peCypcoB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOUTECHUH;



- JleNaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 32
pelIeHue;

0) CaMOKOHTPOJIb:

- J1aBaTh OLICHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

- CTIOJIB30BATh PUEMBI pe(IeKCHH ISl OLIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHHUS;

B) SMOIIMOHAIBHBIN HHTEJUIEKT, TIPS IOJIarafomuid ChOPMUPOBAHHOCTE:

- BHYTPEHHEH MOTHBAllMH, BKJIIOYAIOLIEH CTPEMIIEHHE K JOCTH)KEHUIO LENIHU U YCIEXy,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JEHCTBOBATh, UCXO/S U3 CBOMX BO3MOXHOCTEH ;

I') IPUHATHE ce0sl U IPYTUX JIIOIEH:

- TNpUHUMaTb MOTHBBI W apryMEHTBhl JpPYyTUX JIIOJEH Npu aHamu3e pe3yJbTaToB
NeSITENIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYIHX JIIOIEH Ha OIIMOKH.

3.3 B pamkax mnporpamMmbl 0011e00pa30BaTeIbHONH AUCHUIIMHBI «DU3HKa»
00y4aloIUMHUCH 0CBAaMBAIOTCS NMpeIMeTHbIe pe3y/bTaThl:

1) cpopMUpOBaHHOCTH MPECTABICHUN O POJIH U MeCcTe (PU3UKHU B aCTPOHOMHH B
COBPEMEHHOM Hay4yHOI KapTHHE MUPA, O CUCTEMOoOOpa3yrouieil posin GU3UKH B pa3BUTUU
€CTECTBEHHBIX HAayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIa/I€ POCCUNCKUX U
3apyOexKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKU; TOHUMaHNEe (PU3UYECKON CYIIIHOCTH
Ha0JI0JaeMbIX SIBJICHUM MUKpPOMHUpPA, MaKpOMHUpa U MEraMHupa; MIOHUMaHUe POJIM aCTPOHOMUH B
MIPaKTUYECKOHN JeATEeIbHOCTH YeIOBEKa U JajbHEHNIIeM HayYHO-TEXHUUYECKOM Pa3BUTHH, POIIU
¢bu3uKkM B OPpMUPOBAHUU KPYro3opa U (PyHKIHOHATBEHON IPaMOTHOCTH YEJIOBEKa JJISl PELICHHS
MPAaKTUYECKUX 3a/1a4;

2) chopMHUPOBAHHOCTh YMEHHUH paclo3HaBaTh (PU3HMUECKUE SBJICHUS (ITPOIIECCHI) U
OOBSCHATH MX HA OCHOBE M3yUYEHHBIX 3aKOHOB: PABHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHENHOE ABM)KEHUE, CBOOOIHOE MaJIeHUE T, IBHKEHHE 110 OKPY>KHOCTH, HHEPIIHS,
B3aUMO/ICHCTBUE TN, KojebaTenbHOe ABM)KEHHE, PE30HAHC, BOJTHOBOE JBIKEHUE; AUPPy3us,
OpOYHOBCKOE JIB)KEHUE, CTPOCHUE KHUAKOCTEH U TBEPABIX T, U3MEHEeHre o0bema Tel Npu
HarpeBaHuu (OXJIaXKICHUH ), TEIIJIOBOE pPaBHOBECHUE, HCIIApEHUE, KOHCHCAlINS, TIaBJICHUE,
KpUCTAJUTM3aLUsl, KUIICHUE, BJIAXKHOCTh BO3/1yXa, CBSI3b CPEHEN KUHETUYECKON SHEPTUH
TEIUIOBOT'O JIBH>KEHUSI MOJIEKYJI ¢ aOCOIOTHOM TeMIEpaTypoil, MOBBIILIEHUE AaBIICHUS ra3a pu
€ro HarpeBaHUM B 3aKPBITOM COCY/[IE, CBA3b MEX1y ITapaMeTPaMH COCTOSIHUS ra3a B
M30IIPOLECCax; IEKTpU3aLUs TN, B3aUMOACHCTBUE 3apsI0B, HATPEBAHUE IPOBOJIHUKA C TOKOM,
B3aMMOJICIICTBHE MarHUTOB, 3JIEKTPOMAarHuTHasi MHAYKIUS, JEICTBUE MAarHUTHOI'O TOJIs Ha
MIPOBOJIHHUK C TOKOM M IBHKYILITUICS 3apsil, dIEKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBI,
MPSIMOJIMHEIHOE PACIIPOCTPAHEHHUE CBETA, OTPaKEHHE, MIPeIoMIICeHNEe, HHTephEpeHIIUs,
TUdpaKIys U MOJSIpU3allis CBeTa, Aucnepcus cBeta; GoTodnekTpuieckuii 3¢hdekt, cBeToBoe
JaBJIEHUE, BO3HUKHOBEHUE JIMHENYATOr0 CIIEKTpa aToMa BOAOPO/1a, ECTECTBEHHAS U
HCKYCCTBEHHAsl PaIMOAKTUBHOCTb;

3) BiaJileHHE OCHOBOIOJATAIOIIMMU (PU3NUECKUMU MOHITUSIMHU U BETMYHUHAMH,
XapaKTepU3yIOIUMHU (PU3HMUECKUE MTPOLECCHI (CBA3aHHBIMU C MEXaHUYECKUM JIBHKEHHEM,
B3aMMO/IEHCTBUEM TeJl, MEXaHUYECKMMHU KOJIEOAHUSMHU U BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOEHHMEM BEILIECTBA, TEIJIOBBIMU IIPOLIECCAMMU; ITIEKTPUYECKUM U MarHUTHBIM IOJISIMU,
NIEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU M BOJIHAMH; ONTUYECKUMHU
SIBIICHUSIMU; KBAHTOBBIMM SIBJICHUSIMH, CTPOEHHEM aTOMa U aTOMHOTO S7pa,
PallMOaKTUBHOCTBIO); BJIaJIeHHE OCHOBOIOJATAIOIIMMU aCTPOHOMUYECKMMHU OHATUSIMH,
MO3BOJISIFOIIMMHU XapaKTepU30BaTh MPOLIECCHI, IPOUCXOAIINE HA 3BE€3/1aX, B 3BE3/IHBIX
cucTeMax, B MeXTaJaKTHUECKON cpesie; ABMKEHUE HeOECHBIX TeJ, HBOJIOIMIO 3BE3]l U
Bcenennolii;

4) BnasieHre 3aKOHOMEPHOCTSAMH, 3aKOHAMU U TEOPUSMHU (3aKOH BCEMHPHOT'O TSATOTEHUS,
I, II u I1I 3axonsl HerOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOU SHEPIUH, 3aKOH COXPAHEHUS
HMITyJIbCa, IPUHIUI CYNIEPIIO3ULIMN CHJI, IPUHLIUII PABHOIIPABHOCTH MHEPLUAIBHBIX CHCTEM



0TCUEeTa; MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, IEPBHIT
3aKOH TEPMOJIMHAMUKH; 3aKOH COXPAHEHUSI SJIEKTPUUYECKOTo 3apsiia, 3akoH Kynona, 3akon Oma
JUTSl y4acTKa Lenu, 3aKkoH OMa Jyist MOJTHOM 3JeKTpUYecKoi 1enu, 3akon [Lxoyis - Jlenia, 3akoH
AJIEKTPOMArHUTHOU MHIYKIIMHU, 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH MPSIMOJIMHEHHOTrO
pacrpocTpaHEHHUs CBETa, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPEIOMJICHHS CBETA; 3aKOH
COXpaHEHUs SHEPTHH, 3aKOH COXpPaHEHUSI UMITYJIbCa, 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsia,
3aKOH COXpaHEHHUs MacCOBOT'0 YMCIIA, MOCTYJIaThl bopa, 3aK0H panoakTHBHOTO pacriaja);
YBEPEHHOE HMCIIOIH30BAaHKIE 3aKOHOB U 3aKOHOMEPHOCTEH TpH aHAIM3e (PU3UIECKHUX SBICHUHA U
IIPOLIECCOB;

5) yMeHHE yUUTHIBATh TPAHUIBI TPUMEHEHUS U3YICHHBIX (DH3HMUECKUX MOJICIICH:
MarepuaibHas TOUKa, HHEPIMAIbHAS CHCTEMa OTCUYETa, UACaTbHBIN Ta3; MOJIEIN CTPOCHUS
ra3oB, )KUJAKOCTEW U TBEPABIX TEJI, TOUCUHBIN dJIEKTPUUECKUN 3aps/l, AIepHas MOJIEIb aTOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO Si7Jpa NP pPelIeHn: (PU3NIECKUX 3a]1a4;

6) BJIaJIeHHE OCHOBHBIMHM METOJIJaMU HAyYHOT'O IMO3HAHMS, UCTIOJB3yEMBIMU B (PU3HKE:
MIPOBOJIUTH MPSMbIE U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEITUYUH, BRIOUpAsi ONTUMATbHBIN
CIoco0 U3MEPEHHUS M HCTIOIb3YS N3BECTHBIE METOIbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHU,
MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH C UCIIOJIb30BAHUEM TIPSIMBIX
U3MEpPEeHUH, OOBSICHATD MOTYUYEHHBIC PE3YJIbTAThI, UCIIONB3YS (PU3NIECKUE TEOPUH, 3aKOHBI U
TIOHSTHUS, U JICJIaTh BHIBOJIBI; COOMIOAATH MpaBuiIa 0€30M1aCHOTO TPY/1a MPH MPOBEICHUH
HCCTIEOBAaHUH B paMKax yueOHOTO IKCIIEPUMEHTA B YUeOHO-UCCIIE0BATEIbCKOM eI TETbHOCTH
C UCTOJIb30BAaHUEM ITU(PPOBHIX H3MEPUTENHHBIX YCTPOUCTB U JTAOOPATOPHOTO 000PYAOBAHUS;
c(hOpMHUPOBAHHOCTH MPECTABICHUN O METOaX MOTYUYEHUS HAYIYHBIX aCTPOHOMUYECKUX
3HAHUH;

7) chopMUpPOBAaHHOCTH YMEHHMSI peIIaTh PacueTHBIC 3a7a4u C SIBHO 3aJJaHHON (PU3UUYECKOI
MOJIETIbIO, UCTIONB3YS (PU3NYECKUE 3aKOHBI U TPUHIUIIBI; HA OCHOBE aHAJIM3a YCIIOBUS 3aJaun
BBIOMPATh (PM3UUECKYIO MOJIEIh, BBIICTATh (PU3NUECKHE BETUYUHBI B (POPMYJIbI, HEOOXOIUMBIC
JUISl €€ pelIeHUs], TPOBOJUTh PACUEThl U OLICHUBATh PEAIbHOCTh MOJIYYEHHOIO 3HAYEHUS
(bu3nuecKoil BEIMYMHBI; pellaTh KAUYeCTBEHHBIE 3a/1a4H, BICTpaNBasi JIOTHYECKU
HEMPOTUBOPEUMBYIO LIENIOYKY PACCYKAEHUM C OMIOPOW HA M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (u3HUecKue SBICHHUS;

8) chopMUPOBAHHOCTH YMEHUS IPUMEHSATH OJTYyUYEHHbIEC 3HAHUS U1 00bICHEHUS
yCIIOBUHM MpOTeKaHUs GU3NYECKUX SIBJICHUHN B MPUPOIE U JUIS MPUHATUS TPAKTUUECKUX PELICHH
B ITOBCEIHEBHOM >KM3HU JIJIs1 o0ecrieueHus: 6e30MacHOCTH MPpHU 00paIlieHuu ¢ ObITOBBIMU
prudoOpaMu U TEXHUYECKUMU YCTPONUCTBAMU, COXPAHEHUS 3JI0POBbsSI U COONIOICHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKpPYKAIoIIel cpe/ie; TOHUMaHUuEe HEOOXOAUMOCTH IPUMEHEHHS
JTOCTHKEHUHN (PU3UKU U TEXHOJIOTUH TSl pPAllMOHAILHOTO MPUPOIOTIOIb30BAHMS,

9) chopMUpPOBaHHOCTH COOCTBEHHOM MO3UIIMHU 110 OTHOLIEHUIO K (PU3UUYECKOM
nH(MOpMaIIUY, TOTYYaeMOU U3 Pa3HbIX UCTOYHUKOB, YMEHUH HCIOIB30BATh IU(PPOBHIE
TEXHOJIOTUH TSl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMU U MPEACTABICHUS YUeOHOH U
HAy4YHO-TIONYJSPHON HH(GOPMAIIUU; Pa3BUTHE YMEHHIN KPUTHYECKOTO aHAIH3a MOJTy4yaeMon
uHpOpMalLNH;

10) oBnaseHre yMeHUIMU pabOTaTh B TPYIIIIE C BHITOTHEHUEM PA3TUYHBIX COIIMATBHBIX
poielt, MIIaHuPOBaTh PadOTy TPYIIIEI, PAIIOHATBHO PACIIPEACIATh AITEIHLHOCTh B
HECTaHJApPTHBIX CUTYAaIUAX, aIEKBATHO OLEHMUBATh BKJIAJ KaXJA0r0 U3 YYaCTHUKOB I'PYIIbI B
pelIeHne paccMaTpUBaEeMON MTPOOIIEMBI;

11) oBnagenue (chopMUPOBAHHOCTH MPEACTABICHHI ) TPABUIIAMU 3aMUCH (PU3HUECKUX
(dhopmyn penbedHO-TOUEUHOM cucTeMbl 0003HaueHu JI. bpaiins (1 crensix u cnaboBUISIIIX
oOyJaronuxcs).

12) cghopmuposarnnocme nonumarus poau usuku 8 IKOHOMUUECKOT, MEXHOL02UYECKO,
COYUATLHOU U DIMUYECKOU chepax 0essmeNbHOCMU Yelo8eKa, poau U Mecma (u3uku 6
COBPEMEHHOU HAYYHOU KapmuHe MUpa, poau acmpoHOMUU 8 NPAKMUYECKol 0esimelbHOCmu
yenogeka u OanbHeluem Hay4Ho-mexHU4ecKkoM pazeumuil,



13) cthopmuposannocme cucmemvl 3HaHULL O PUUYECKUX 3AKOHOMEPHOCISX, 3AKOHAX,
meopusx, 0eUcCmaylouwux Ha YPOSHAX MUKPOMUPA, MAKPOMUPA U Me2aMupd, NpeoCmasieHull o
gceobujem xapaxkmepe uuULecKuUx 3aKOH08, NPeOCmasieHull 0 CMpyKmype noCmpoeHus
@uzuueckoli meopuu, Ymo NO3E0UM OCOZHAMb POlb PYHOAMEHMANIbHBIX 3AKOHO8 U NPUHYUNOS
8 COBPEMEHHBIX NPEOCMABIEHUSX O NPUPOOe, NOHAMb CPAHUYbL NPUMEHUMOCIU MEOPULl,
B03MOACHOCIU UX NPUMEHEHUSL OISl ONUCAHUS eCMECME8EHHOHAYYHBIX ABNEHUL U NPOYECCO8,

14) cipopmuposannocms ymenus pasnuiams YCio6us NPUMEHUMOCU MOOenel
Quzuueckux men u npoyeccos (A61eHull): UHEPYUATbHASL CUCIeMA OMCcYema, MamepuaibHas
MOYKA, PABHOYCKOPEHHOe 08UdICeHUe, C80D0OHOe naderue, adCOTOMHO Ynpyedas 0eopmayus,
abconromuo ynpyzoe u abCoNOmMHO HEYRpy2oe CMOIKHOBEHUS, MoOenel 2a3d, HCUOKOCTU U
meepoo2o (KpUCmaiiuiecko2o) meia, Uo0eaibHo20 2asd, moyeunslil 3apsao, 00HOPOOHOE
IeKmpuieckoe nojie, 00OHOPOOHOe MAZHUMHOe NoJle, 2ApMOHUYeCKUe KOleOaHus,
Mamemamuyeckull MAssmHUK, UOeanbHbILL NPYHCUHHBLI MAAMHUK, 2APMOHUYECKUe B0JIHbL,
udeanbHulil Ko1ebamenbHbili KOHMYp, MOHKAs TUH3A,; MoOeell amomd, AamoMHO20 0pa U
K8AHMOBOU MOOenu ceemda;

15) cpopmuposannocms ymenuss 06vACHAMb 0COOEHHOCMU NPOMEKAHUSA HUFULECKUX
ABNEHULL: MeXaHuyeckoe 08UICeHUe, Meni08oe O8UNCEHUE YACTNUY 8euiecmsd, Mmeniosoe
pasHosecue, OpoyHOBcKoe Osudicenue, Ouggysus, ucnapenue, KuneHue u KOHOeHcayus,
niasnerue u KpUCmaiiu3ayus, HanpasieHHoOCmy menionepeoayu, d1eKmpusayuy mei,
IKBUNOMEHYUATTLHOCIU NOBEPXHOCHIU 3APAHCEHHO20 NPOBOOHUKA, INEKMPOMACHUMHOLL
UHOYKYUU, CAMOUHOYKYUU, 3ABUCUMOCMU CONPOMUBTIEHUS NOIYNPOBOOHUK08 "p-"u "n-munog"”
om memnepamypul, pe30Hanca, unmepghepenyuu 80H, OUGpPaKyuu, OUCnepcul, NOIHO20
8HYmMpeHHe20 ompadicenus, homoagpgexm, uzuueckue npuHYUNsvl CNEKMPAIbLHO20 AHATU3A U
pabomul aaszepa, "arvga-"u "6ema-" pacnaowvt s0ep, ecamma-uznyuenue s0ep;

16) cdhopmuposannocms ymenuii npumeHamos 3aKOHbl KIACCULECKOU MEXAHUKU,
MOJNEKYNAPHOU PU3UKU U MEPMOOUHAMUKU, IEKMPOOUHAMUKU, KBAHMOBOU (Pu3uKu 0 AHAIU3A
U 00BACHEHUS ABNIEHUL MUKPOMUPA, MAKPOMUPA U Me2aMUupa, paziuiams yCcio8us (epanuysl,
obnacmu) npumenuMocmu husUYecKuUx 3aKOH08, NOHUMAMb 8Ce0OWULL Xapakmep
@yHOaMeHmAaNbHbIX 3aKOHO8 (3AKOH COXPAHEHUs. MeXAHUYECKOU IHep2UU, 3aKOH COXPAHEHUS
UMRYIbCA, 3aKOH BCEMUPHO20 MA20OMEHUSA, NEePBblll 3aKOH MePMOOUHAMUKY, 3AKOH COXPAHEHUs
NEeKMPU1eCcK020 3apa0d, 3aKOH COXPAHEHUs IHEP2ULL) U 02PAHUYEHHOCHb UCNOIb308AHUS
YACMHBIX 3AKOHO8, AHATUZUPOBAMb (uzuyecKue npoyeccol, UCNONb3)sL OCHOBHbLE NOTIONCEHUS,
3AKOHbI U 3AKOHOMEPHOCMU; OMHOCUMENIbHOCHb MEXAHUYECK020 08UdCEeHUs, (opmyibl
KUHeMamuKu pasHoyCKOPEeHH020 08UdCceHus, npeobpasosanus I anunes 0 ckopocmu u
nepemeujenus, mpu 3akona Heromona, npunyun omnocumenvnocmu I anunes, 3aKkoH
8CEMUPHO20 MA2OMEHUSA, 3AKOHbl COXPAHEHUS UMNYIbCA U MEXAHUYECKOU dHepeUl, C653b
pabomwl CUbL ¢ USMEHEHUeM MeXaAHUYeCKOL dHepeUull, YCI108Us pagHO8eCUst MEepio2o meid,
C853b 0as1eHUs UOedbHO20 2a43a CO CPeOHell KUHeMUYeCKOoLl dHepeueti menio8o20 O8UNCEHUs U
KOHYeHmpayueti e20 MOIeKYIl, C8513b MeMnepamypbvl 8eujecmsed co cpeonell KUHemu4eckou
9Hepeuell e2o Yacmuy, c6:a3b 0A81eHUs UOealbHO20 2a3a ¢ KOHYeHmpayuel MOLeKyl U e2o
memnepamypou, ypasHenue Menoeneesa-Knanetpona, nepswiii 3aKon mepmoOuHamMuKU, 3aKoH
COXpaHeHUsl IHep2UL 8 MENI0BbIX NPOYECCax, 3AKOH COXPAHEHUs. DeKMPUYECKo20 3apsaod, 3aKOH
Kynona, nomenyuansnocms snexmpocmamuiecko2o noJist, NPUHYun cynepnosuyuu
anekmpudeckux nojneu, sakona Kynowna; saxonst Oma 0ns yyacmka yenu u 0 3aMKHYMOU
aekmpudeckou yenu, 3axou /picoyna-Jlenya, 3aKon 31eKmpoMacHUMHON UHOYKYUU, NPABUTLO
Jlenya, nocmynamul cneyuanbHou meopuu OmMHOCUmMenNbHoCcmu JUHUMeluna, ypasHeHue
Duinwmetina ona pomospgexma, nepawiti u mopoil nocmyramsi bopa, npunyun
Heonpedenennocmu I elizenbepea, 3aKOH COXPAHeHUs 3apa0d, Macco8020 YUCIA U IHEPLUU 8
SA0EPHBIX peakyusax, 3aKoH paouoaKmueHo20 pacnaod,

17) cpopmuposannocms ymenuii npumensams 0CHO8ONOIA2AIOUUE ACMPOHOMUYECKUE
NOHAMUS, MEeOPUU U 3AKOHbL 01 AHANU3A U 0OBACHEHUS PUULECKUX NPOYECCO8 NPOUCXOOAUUX



Ha 36€30aX, 8 36€30HbIX CUCIEMAX, 8 MeXC2ANAKMUYECKOU cpede, 08UNCEHUs HeDEeCHbIX mel,
agoaoyuU 3630 u Beenennol,

18) cipopmuposannocms ymenuil ucciedosams u aHAIU3UPOBAMb PAZHOOOPA3HbIE
Quzuueckue A671eHUs U CBOUCBA 00BEKMO8, NPOBOOUMb CAMOCMOAMENbHbIE UCCIe008AHUS 8
PeanbHbIX U 1aO0PAMOPHBIX YCIO0BUAX, YUMAMb U AHATUUPOBAMb XAPAKMEPUCIUKU NPUOOPOS U
yempoiicma, 00bACHAMb NPUHYUNBL UX padombl;

19) cghopmuposannocms npedcmasnenuii 0 Memooax noIYUeHuUs: HAYYHbIX
ACMPOHOMUYECKUX 3HAHUL, 81A0eHUe YMEHUAMU CAMOCMOAMENbHO QOPMYIUPOSAMD Yelb
uccneooeanuss (npoekma), 8b108UAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOLALAIOUUX
@uzutecKux 3aKOHOMEPHOCMEl U 3aKOHO8, NPOBEPAMb UX IKCHEPUMEHMATILHBIMU CPEOCMBAMU,
NIAHUPOBAMb U NPOBOOUMb PuUUYECKUE IKCHEPUMEHMbL, ONUCLIBATNb U AHATUSUPOBAMNb
NOLYYEHHYIO NPU BbINOTHEHUU IKCHEPUMEHMA UHDOopMayuro, onpeoesams 00CMo8epPHOCHb
NOLYYEHHO20 pe3ylIbmama,

20) cghopmuposannocms ymenus peuiams pacyemmvie 3a0ayu ¢ s18HO 3A0AHHOU U HES8HO
3A0aHHOU PU3UYECKOU MOOENbI0. HA OCHOBAHUU AHAIU3A YCI08USL 8blOUPaAMb Pu3uyecKue
Molenu, omeeuarowue mpedo8anuam 3a0auu, NPUMeHAMsb QOPMYibl, 3aKOHbL, 3AKOHOMEPHOCTU
U nocmynamol U3UYECKUX Meopuil NPU UCNOIb308AHUU MATNEMATNUYECKUX MEMOO08 PEUleHUs.
3a0au, nposoOUMb pacuemsl Ha OCHOBAHUU UMEIOWUXCS OAHHBLX, AHATUZUPOBAMb Pe3YIbMAanbl
U KOPPEeKmupo8ams Memoobl peueHust C Y4emom NOJIY4eHHbIX pe3yIbmamos, peulams
KayecmeeHubvle 3a0ayu, mpedyroujue nPUMeHe st 3HAHULL U3 PA3ZHBIX PA30e08 WKOIbHO20 KypCa
@u3uKU, a Maxdce UHmMepayuu 3HAHUll U3 Opyeux npeomMenos eCmecmeeHHOHAYYHO20 YUKILA:
8LICMPAUBATD TOCULECKYIO YENOUKY PACCYHCOEHUL ¢ ONOPOLL HA U3YYeHHble 3AKOHbI,
3AKOHOMEPHOCMU U U3UdecKue 61eHUsL,

21) cghopmuposarnrocmov ymenull aHanuzupo8ams U OYEHUBAMb NOC1e0CmMaEUs 6bIMoBol U
NpoU3600CMBEHHOU 0esAMeNbHOCIU YeN08eKd, CEA3AHHOU C (PU3UYECKUMU NPOYECCAMU, C
nO3UYULl IKOI02UYECKOU De30NACHOCIU, NPeOCMABIEeHUIL O PAYUOHATbHOM
npUpOOONOIb308aHUL, A MAKHCE PAZYMHOM UCHOIbI0BAHUY OOCIMUNCEHUT HAYKU U MEXHON02UlL
0711 OanbHelue20 pa3sumus yeuoseuecko2o ooujecmaa;

22) osnadeHue paziuyHbIMu cnocobamu pabomoi ¢ uHgopmayuell huzuieckoco
COOEPIAHCAHUSL C UCNONb30BAHUEM COBPEMEHHBIX UHPOPMAYUOHHBIX MEXHOIO2UL, PA36UmMue
VMEHUl KPUMU4eCcKo20 AHAIU3A U OYEHKU OOCHOBEPHOCIU NOYYAEMOL UHDOpMAYULL,

23) osnadenue opeaHu3AYUOHHLIMU U NOZHABAMENbHLIMU YMEHUSMU CAMOCTOSMENbHO2O0
npuodpemenus HOBbIX 3HAHUIL 8 NPOYecce 8bINOTHEHUS NPOEKMHBIX U YUeOHO-
Uccne008amenbCKux pabom, yMeHusMU pabomams 8 2pynne ¢ 8bINOJTHEHUeM PA3IUYHbIX
COYUATbHBIX POJiell, NIAHUPOBAMb PAbOmMy epynnbl, PAYUOHANILHO PACHPEOeisimb OesimelbHOCb
8 HECMAHOAPMHBIX CUMYAYUSX, A0EKEAMHO OYEHUBAMb GKIAO KANCOO20 U3 YUACMHUKOS 2PYNNbl
8 peueHue paccmampusaemoll npooIembl,

24) cgopmuposannocms momusayuu K 6yoyujel npopeccuoHanbHol 0esmenbHOCmu no
CReYUATbHOCMAM UUKO-MEXHULECKO20 NPOGUTIAL.

3.4 B pamkax nmporpaMMbl y4eOHOH NUCHHUINIMHBI 00y4YAIOLIMMHCH OCBAHBAKOTCS
JU4YHOCTHbIe pe3yabTarbl (JIP) B coorBerctBum ¢ TpedGoBanusimu P®I'OC CIIO mo
CNeUAJIbHOCTH 10.02.05 Obecneuenue uHGopMaNOHH O 0e30macHOCTH
aBTOMATH3HPOBAHHBIX CHCTEM

JIMYHOCTHBIE Pe3yJabTaThI Kox nmyHOCTHBIX
peayn3anun NPorpaMMbl BOCIIHTAHUS pe3yJabTaToOB
(Oeckpunmopwti) peanu3anuu
MPOrpaMMblI
BOCTIHTAHUS

OcozHarommii  cebs rpaxaanuHoM Poccuum u  3amuTHUKOM OTedecTBa,
BBIPAXKAIOLUN CBOK POCCUMCKYK0 MACHTHYHOCTb B IIOJHMKYJBTYPHOM JIP 1
U MHOTOKOH()ECCHOHAJILHOM POCCHICKOM OOIIECTBE U COBPEMEHHOM




MUpoBOM coobmiectBe. Co3HarOmuUil CBOE €IMHCTBO C HapoaoMm Poccuw,
¢ Poccuiickum rocynapcrBoM, JIE€MOHCTPUPYIOLIUN  OTBETCTBEHHOCTH
3a pasBUTHE CTpaHbl. [IposBisArONIMI TOTOBHOCTh K 3amuTe Poaunsl,
CIOCOOHBIN apryMEHTHPOBAHHO OTCTaMBATh CYBEPEHHUTET U JOCTOMHCTBO
Hapona Poccum, coxpaHATe W 3alMINaTh HUCTOPUYECKYH)  IIPABAY
0 Poccuiickom rocynapcree

[IposiBnsromMiA ¥ JIEMOHCTPUPYIOIIMKA YBOKEHHE K TPYIy YEJIOBEKa,
OCO3HAIOLIMN ILIEHHOCTb COOCTBEHHOrO TpyAa M Tpyla APYyTUX JIIOJCH.
DKOHOMHUYECKH aKTHBHBIM, OPUEHTHPOBAHHBIA Ha OCO3HAHHBIN BBIOOp cepbl
npoeCCHOHATIBHON NEATENPHOCTH C YYETOM JIMYHBIX JKU3HEHHBIX IUIAHOB,
MoTpeOHOCTEN CBOEM CeMbM, POCCHUHCKOro oOmiecTBa. Bripaxaromuii
OCO3HAaHHYIO0 TOTOBHOCTh K MOJYYEHHUIO MPOodEeCCHOHAIbHOI0 00pa3oBaHus, K

HENPEPHIBHOMY o0pa3oBaHHIO JIP 4
B TEYEHHE KU3HM J[EMOHCTPUPYIOIIMA  TO3UTUBHOE  OTHOIICHHE
K pETyIUpOBaHUIO TPYIOBBIX OTHOILEHUM. OpueHTHPOBaHHBII

Ha caMooOpa3oBaHME U MNPOPECCHOHANIBHYIO MEPENOArOTOBKY B YCIOBHUSAX
CMEHBI TEXHOJIOTMUYECKOTO YKJIaJa U COMYTCTBYIOIINX COLIMATIBHBIX MEPEMEH.
Crpemsamuiics K (GOPMHUpPOBAHHIO B CETEBOM Cpele JIMYHOCTHO U
pohecCHOHATbHOT0 KOHCTPYKTUBHOTO «IIM(POBOTO ClIea)

bepexxnuBo OTHOCAMMCA K NPUPOJHOMY HACIEIWIO CTPaHbl M MHPAa,
MPOSABIAIOMUNA cHOPMUPOBAHHOCTh JKOJIOTMYECKON KyJIbTYpPhl Ha OCHOBE
IIOHUMAaHUA BJIMSAHUSA COITMaJIbHBIX, SKOHOMHNYECCKUX
U npodeccuoHaNTbHO-TIPOU3BOICTBEHHBIX IPOIECCOB HAa OKPYIKAIOUIYIO CPEAY.
Bripaxkaromuii  nesTeibHOE HENpUATHE ACHCTBUHM, MNPUHOCSIIUX Bpe
MIPUPOJIE, PACIIO3HAIOUINN OMAaCHOCTH CpeAbl OOMTAaHUS, MPerynpex Aol
PUCKOBAaHHOE TOBEJACHHE APYTUX TpaxaaH, MOMyJISAPUUPYIOUINIl CIOCOObI
COXPAaHEHHUs TMAaMATHUKOB IMPHUPOJAbl CTpPaHbl, PETHOHA, TEPPUTOPHH,
roceneHus, BKJIFOUEHHBIH
B OOIIECTBEHHbIC MHUIIMATHUBBI, HAIIPABJICHHbIE Ha 3a00TY O HUX

JIP 10

3.5 Conep:xkanue gUCUMIUVIMHBI «®U3HKAa» OPHEHTHPOBAHO HA MOATOTOBKY
00yyauuxcsi K OCBOEHUIO NMPo(deccHOHAIBLHBIX Moayjdeid mo cmemuajabHoctu 10.02.05
Oobecnieyenue MH(MPOPMAIMOHHOI 0€30MACHOCTH AaBTOMATH3MPOBAHHBIX CHCTEM M
oBJiaienn1o nmpodeccuonaabubiMu komnerenuusavu (IK):

[IK 3.2. OcyuiecTBasTh KCILTyaTallli0 TEXHUYECKUX CPEICTB 3allIMUThl MH(OpMALUU B
COOTBETCTBUU C TPEOOBAHUSAMU IKCILUTYaTAIIHIOHHOM TOKYMEHTAIUH.

1K 3.3. OcyiiecTBisITh U3MEPEHUE MapaMEeTPOB MOOOYHBIX IIEKTPOMArHUTHBIX
W3ITy4YeHU U HaBOJIOK, CO3/]aBAEMbIX TEXHUUECKHUMHU CpeicTBaMU 00paboTKH MHpOpMAITUU
OTPaHUYEHHOTO JIOCTYIA.

I1K 3.4. OcyiiecTBisITh U3MEPEHUE MapaMeTpoB (JOHOBBIX IIIYMOB, a TAaKKe (PUINUECKUX
MoJIed, CO3/1aBaeMbIX TEXHUYECKUMU CPEICTBAMH 3alllUTHl HH(OPMAIIUH.

4. O0beM yueOHOM AMCHUILINHBI M BUIbI Y4eOHON padoThl

Bupn yueOHoi1 padoThI O0bem B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOM M CIHMIIIMHbBI 173

BT. 4.

- TEOPETUYECKHE 3aHATH 102




B TOM 4HUCIJIC HpO(i)GCCI/IOHaHBHO OPHUCHTUPOBAHHBIC TCOPECTUYCCKUC

22
3aHATUA
- 1abopaTopHbIE 3aHATHUS (€CITU MPETYCMOTPEHO) 40
B TOM 4HCJIe MPO(EeCcCHOHAIIEHO OPUCHTHPOBAHHBIC JTAOOPATOPHBIE 2
3aHATUA
- caMOoCToOsTeIbHAs paboTa 9
IMpome:kyTouHasi aTTecTanus (IK3aMeH) 22

5. Conep:kanue AUCHUNIHHBI

Pazgen 1. Mexannka
Tema 1.1. Beenenue
Tema 1.2 KunemaTtuka
Tema 1.3 Jlunamuka
Tema 1.4 3ak0HBI COXpaHEHHS B MEXAHUKE
Tema 1.5 Cratuka
Tema 1.6 Kosiebanus 1 BOJIHEI
Pa3znen 2 MonekynsapHas ¢puzuka
Tema 2.1 MonexyJIipHO-KHHETHYECKAs] TEOPUS
Tema 2.2 )Kugkoctu v TBEpbIE TEJla
Tema 2.3 OCHOBBI TEPMOJIUHAMUKH
Paznen 3. DnekTponuHnamuka
Tema 3.1 DnekrpocraTrnka
Tema 3.2 3aKOHBI ITOCTOSTHHOI'O TOKA
Tema 3.3 DneKTpUUECKU TOK B PA3JIMUHBIX Cpeaax
Tema 3.4 MarauTHoe I10JI€
Tema 3.5 DnekTpoMarHuTHBIC KOJICOAHHS U BOJIHBI
Pasnen 4 Ontuka
Tema 4.1 CBeTOBBIE BOJIHBI
Paznen 5 KBanToBas ¢pusuka
Tema 5.1 CBeTOBBIC KBAaHTHI U aTOMHAas (hU3UKa
Tema 5.2 duznka aTOMHOTO sjipa
Tema 5.3 DnieMeHTapHbIC YaCTHIIBI
Pasnen 6
Tema 6.1 ConmHeuHast cucreMa
Tema 6.2 CotHIle U 3BE€3 5]
Tema 6.3 Ctpoenune Beenennon




