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crienanbHOCTIM CIIO:
21.02.05 3eMenpHO-UMYIIECTBEHHBIE OTHOLIECHHUS
35.02.08 DnexkTpudukaius 1 aBTOMaTU3AIUS CETbCKOTO X035UCTBA.

2. Mecrto yuyeOHoi qucuumuiuiabl B crpykrype HITCC3:
JIMCIMIUIMHA BXOUT B LUK NPOPUIBHBIX AUCIUIUIUH

3. Heau u 3axa4ym y4yeOHON AUCHMILVIMHBI — TpPeOOBaHHMA K Ppe3yJibTaTaM
OCBOEHHSI IUCIHUIIIHHDI:

Conepxxanue nporpaMmbl «@u3nka» HANMPABJIEHO HA TOCTUKEHHE
CJICAYIOIIUX LesIe:

* OCBOGHHME 3HaHUM O GyHAAMEHTAIbHBIX (U3UYECKUX 3aKOHAX M
OPUHIMIIAX, JISKAIIUX B OCHOBE COBPEMEHHOW (HM3WYECKOM KapTHUHBI MHPA;
HanboJyiee BaKHBIX OTKPBITHUAX B 007acTH (DU3WKH, OKA3aBIIUX OIpESsIolIee
BJIIMSIHUE HA Pa3BUTHE
TEXHUKHU ¥ TEXHOJOTHH; METOJIaX HAyYHOT'0 TTO3HAHUSI TIPUPOJIHI;

* OBJAJCHWEC YMEHUSAMH TIPOBOJIUTH HAOIIONCHUS, TUIAHUPOBATH M
BBITIOJIHSITh AKCTIEPUMEHTHI, BBIABUTATh TUIIOTE3bl U CTPOUTH MOJEIH, IPUMEHSTh
MOJIYYEHHBbIE 3HaHMS MO (U3UKE JJI1 OOBSICHEHUS Pa3HOOOPa3HBIX (PU3HMUECKUX
SIBJICHUW U CBOMCTB BEIIECTB; MPAKTHUYECKU HMCIOJIb30BaTh (U3UUYCCKUE 3HAHUS;
OIICHUBAThH JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OpMaIINH;

* pa3BUTHE MO3HABATEJIFHBIX HHTEPECOB, HHTEIUICKTYIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpollecce MPUOOPETeHUsS 3HAHUM W yYMEHUHW 10 (U3UKE C
UCIIOJIb30BAHUEM  PA3IMYHBIX HMCTOYHHUKOB HMH(POPMAIMM ¢  COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

* BOocUTaHUE YOEKICHHOCTH B BO3MOXKHOCTH IMO3HAHUS 3aKOHOB TIPUPO/IHI,
WCIIOIb30BaHUS JIOCTIDKCHHMH (u3nku Ha 01aro pa3BUTHS — YEJIIOBEUCCKOM
IUBUIM3AIUM; HEOOXOJAMMOCTH COTPYAHUYECTBA B TIPOIECCE COBMECTHOIO
BBITIOJIHEHUS 3aJ]ay, YBAXKUTEJIBHOTO OTHOIIEHUS K MHEHHUIO OIMOHEHTa IIpHU
o0CyXaeHnn TpoOJIeM eCTeCTBEHHO-HAYYHOTO COJICpXKAHUS, TOTOBHOCTH K
MOpPaJbHO-3TUYECKOM OIICHKE HCIOJIb30BAaHUSI HAy4YHBIX JOCTHKCHHH, 4YyBCTBa
OTBETCTBEHHOCTH 3a 3aI[UTy OKPYKAIOIIEH CPEe/Ibl;

*HCIIOJIb30BAHME NTPUOOPETEHHBIX 3HAHUN U YMEHUH JJIs1 PEIICHUS MPAKTUUECKUX
3aJ1a4 TOBCEIHEBHOM >KMU3HM, OoOecreueHHss 0e30IacHOCTH COOCTBEHHOM >KHM3HHU,
palMOHAIBHOTO TPUPOJIOINOJIB30BAHUA M OXpaHbl OKpYKaIoIIeH cpelabl Hu
BO3MOXXHOCTh NPUMEHEHMUS 3HAHUM TIpU PEIICHUH 3a7ay, BO3HUKAIOIIUX B
nocieayromiei mpodhecCuoHaTbHON AEATeIbHOCTH.

OcBoeHue cogepxxaHusi y4eOHOM TUCHUILUIMHBI «DU3UKA» o0ecrieYnBaeT
AOCTHKEHHUE CTYIEHTAMH CJIeAYIOIIUX Pe3yJbTaTOB:
* INYHOCTHBIX



UyBCTBO TOPAOCTU U YBAXKEHUS K UCTOPUHU U JTOCTHIKEHHUSIM OTE€YECTBEHHOM
dbu3nuecko Hayku; (QU3MUECKH TpaMOTHOE TMOBEJACHHE B MPO(EeCCUOHAIBHOU
NEeSATENbHOCTH U ObITYy MNpu oOOpalleHuH ¢ MpudopaMu M YCTPOMCTBaMU;
TOTOBHOCTh K MPOJOJDKEHUIO O0pa3oBaHWs W TMOBBIIIEHUS KBaIU(PUKALMHK B
n30paHHOM TpodeccHOHaTbHON JeATEeNbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIH
¢u3nuecknux KOMIIETEHIMHA B H3TOM; YMEHHE HCIOJIb30BaTh JAOCTUXKEHUS
COBpeMEHHON (u3nyeckol Hayku U (U3UYECKUX TEXHOJIOTHH ISl TOBBIMICHUS
COOCTBEHHOI'O0 HMHTEJUIEKTYaJbHOTO Pa3BUTHSA B BBIOPAHHOW NpodeccHOHaIbHOM
JEeSTENbHOCTH; YMEHHUE CaMOCTOSATENbHO J00bIBaTh HOBbIE JJIsl ceOsl (u3nueckue
3HAHMSI, MCHOJNB3YS [JIsl ATOrO JOCTYNHbIE HCTOYHUKM HWHGOpMAIMH; yMEHHE
BBICTpPAWBAaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHUS B KOMAaHAE IO PELIECHUIO
oOlmuMX 3aja4y; yMEHHE YNpaBIATh CBOEH MO3HABATEIBHON JESATENbHOCTHIO,
IPOBOAUTH CAMOOLIEHKY YPOBHS COOCTBEHHOTO MHTEIIEKTYalIbHOTO Pa3BUTHS;

* MeTanpeAMeTHBIX

Hcnonb3oBaHue pas3iMyHbIX BHJIOB MO3HABATENBbHON NESITENBHOCTH IS

pemieHuss (HU3MYECKUX 3a7ad, NPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUS
(mabmroneHus,
ONMMCAHMSI, W3MEPEHHUs, OKCIEPUMEHTA) [JIi HW3YYEHHs] pPa3jIMYHbIX CTOPOH
OKpYXarolen NeHCTBUTENbHOCTH; UCIIOJIH30BAHUE OCHOBHBIX MHTEIEKTYaJbHBIX
orepanuii: MOCTAaHOBKU 3ajaud, (HOpMYyTUPOBAHMS TUIIOTE3, aHAIU3a U CHHTE3a,
CpaBHEeHUSs, 0000IIEHHSI, CUCTEeMATU3aI[H, BBISIBICHHUS MPUYUHHO-CIIEICTBEHHBIX
CBsI3€ll, TOMCKA aHAJOroB, (DOPMYIUPOBAHUS BBIBOJOB JJIsi U3YUEHHUS Pa3IUYHBIX
CTOPOH (HU3MYECKUX OOBEKTOB, SIBJICHUN U MPOIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOJMMOCTh  CTQJIKMBAaThCcd B  NpoQecCHOHANIbHOM  cdepe;  yMeHHe
TeHepUpOBaTh UJEU U OIPEACNATh CPENCTBA, HEOOXOAUMBIE I UX peau3allii;
YMEHHE WCIOJIb30BaTh pPA3IUYHbIE HUCTOUYHUKH [JISl TOJYYCHHUS (PU3MUYECKOU
uHpOpMAIIMK, OICHUBATh €€ JOCTOBEPHOCTh, YMEHHE aHaJIU3UpOBaTh W
NpEeNCTaBIsATh MHPOPMAIMIO B  Pa3lUYHBIX BHUAAX; YyMEHHE MyOJIUYHO
NPENICTABISATh PE3yJIbTaThl COOCTBEHHOTO HWCCIEAOBAHMS, BECTU JHCKYCCHH,
JOCTYITHO W TapMOHHYHO COYeTas cojepkaHue Hu (OpMBbI MPEACTABIIEMON
uHbopMaImy;

* IpeAMETHBIX
1) chopMUpOBaHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKU M ACTPOHOMHHU B
COBPEMEHHOW HAay4YHOW KapTHHE MHUpa, O CHUCTEMOOOpa3yrolied ponu (U3HKU B
pPa3BUTHM €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJE
POCCUHCKUX W 3apyOeKHBIX YUEHBIX-(QOU3UKOB B pPa3BUTHE HAyKH; MOHMMAaHUE
¢uznueckor CyImHOCTH HAOMIOJaeMbIX SBICHUA MHUKPOMHUpPA, MaKpOMUpa W
Meramupa; IOHMMAaHHME pOJIM ACTPOHOMHHM B THPAKTHUYECKOW JIE€ATEIBHOCTH
YeJloBeKa W JalbHEHIIEM HAy4YHO-TEXHHUYECKOM pa3BUTHH, pOJIH (PU3UKKA B
GopmMupoBaHuM Kpyrozopa M (PyHKIMOHAIBHON TPAaMOTHOCTH 4YeEJOBEKa MJis
pelieHns MPakTUYeCKUX 3a/1ady;

2) chopMUpPOBAHHOCTh YMEHUN pacro3HaBaTh PU3MUECKUE SIBICHUS (ITPOLIECCHI) U
OOBSCHATHh X Ha OCHOBE M3YyYEHHBIX 3aKOHOB: PABHOMEPHOE U PABHOYCKOPEHHOE
NPSIMOJINHEWHOE JIBM)KEHHE, CBOOOIHOE MaJeHUe TN, IBUKEHUE IO OKPY>KHOCTH,
MHEPLMS, B3aMMOJEHCTBUE TeJ, KOJIEOATENbHOE JBUKEHUE, PE30OHAHC, BOJHOBOE



nBkeHue; nuddysusi, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH U TBEPIABIX
Tel, W3MEHEHHWe oO0beMa Tea MNpH HarpeBaHuM (OXJIAXKIECHUM), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHACHCAIMS, TUIABJICHUE, KPUCTAIUIU3AIUS, KUIIECHUE,
BJIQYKHOCTb BO3/[yXa, CBA3b CPE/IHEN KMHETUYECKON SHEPTUU TEIIOBOTO JBUKECHUS
MOJIEKYT C aOCOJIOTHOM TEeMIIepaTypou, TMOBBIIIEHUE [AaBJIICHHUS Ta3a MPU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXY IapaMeTpaMu COCTOSIHUS ra3a B
M30MpoIeccax; dSJICKTpU3alus TeJ, B3aWUMOJCHCTBUE 3aps0B, HarpeBaHUe
MIPOBOJIHMKA C TOKOM, B3aHMMOJICMCTBUE MArHUTOB, DJIEKTPOMArHUTHAST WHIYKIIUS,
JIEWCTBHE MArHUTHOTO TMOJsi Ha TPOBOJHHK C TOKOM U JABIKYIIUHCS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUST W BOJIHBI, NPSIMOJIMHEHHOE paclpoCcTpaHEHUE
CBETa, OTPaXCHHE, MpeomMiieHue, uHTephepeHuus, TUPpaKius U MOITPU3AIMI
CBeTa, Jucriepcus cBeTa; (QoTodneKTpuueckuit 3P EeKT, CBETOBOE JIaBJICHUE,
BO3HMKHOBEHHE JIMHEHYATOro CIIEKTpa aTomMa BOAOpPOAAa, C€CTECTBEHHAas U
UCKYCCTBEHHAs paJINOAKTUBHOCTb;

3) BiajeHHWE OCHOBOMOJIATAIOIMMMHU (U3UYCCKUMHU TOHITUSMH U BEJIUYHWHAMH,
XapaKTePU3YIOIMIMMU  (pu3nueckue Mporecchl (CBA3aHHBIMU € MEXaHUYECKUM
JIBIDKCHHEM, B3aUMOJICHCTBUEM TeJI, MEXaHWYECKUMHU KOJIeOAHUSMU W BOJHAMHU;
ATOMHO-MOJICKYJISPHBIM ~ CTPOCHHEM  BEIIECTBAa, TEIUIOBBIMU  IPOIECCAMM;

QJICKTPUICCKUM u Mar"auTHBIM IIOJIsSIMHU, QJICKTPUICCKUM TOKOM,
QJICKTPOMAroHuTHbIMHA KOJICOaHUSIMU U BOJIHaAMH, OIITHYCCKHUMHU ABJICHUIMUH,
KBaHTOBBIMH ABJICHHSIMU, CTPOCHHUCM aTroMa Hu ATOMHOTI'O sapa,

PaAMOAaKTUBHOCTHIO);  BIIAJIEHUE  OCHOBOIOJATAIONIUMHU  aCTPOHOMHYECKUMU
HNOHATUSAMH, MO3BOJSIOIMIMMHU XapAaKTEPU30BaTh IPOLIECCHI, MPOUCXOASIINE Ha
3Be3/1aX, B 3BE3IHBIX CUCTEMAaX, B MEKTAIAKTUUECKOMN Cpelie; NBIKEHHE HEOECHBIX
TEJI, SBOJIIOIMIO 3Be3] U BcelleHHO;

4) BnajeHUE 3aKOHOMEPHOCTSMH, 3aKOHAMHU M TEOPUAMHU (3aKOH BCEMHUPHOIO
tarorenus, I, II u III 3akonHbl HprOTOHA, 3aKOH COXpAaHEHUST MEXAHUYECKOMN
SHEPI'UH, 3aKOH COXPAHECHMS MMITYJIbCa, MPUHLMI CYNEPHO3ULUUA CHUII, MPUHIUI
PaBHOIIPABHOCTH HMHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KMHETHYECKYIO
TEOPHUIO0 CTPOEHUSI BEIIECTBA, ra30BbI€ 3aKOHBI, MEPBbIA 3aKOH TEPMOAMHAMUKHU;
3aKOH COXpaHEHUs HJIEKTPUYECKOro 3apsiga, 3akoH Kynona, 3akon Owma s
y4acTKa 1enu, 3akoH OMa [aJid MOJIHOM 3JIEKTpUYECKO Lenu, 3akoH J[xoyns -
JleHna, 3aKOH 3JIEKTPOMATHUTHOM WHIYKIMH, 3AKOH COXPAaHEHUs DHEPIUHU, 3aKOH
MPSMOJIMHEMHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOH OTPAXKEHUS CBETAa, 3aKOH
MPEJIOMJICHHSI CBETA; 3aKOH COXPAHCHMS DHEPrUHU, 3aKOH COXPAHCHUS HMMIIYJIbCa,
3aKOH COXPAHEHMS AJIEKTPUYECKOrO 3apsiaa, 3aKOH COXPAHEHHSI MacCOBOTO YHUCIIA,
nocTysatel bopa, 3aKOH paguMOaKTUBHOIO pachaja); YBEPEHHOE HCIOJIb30BAHHE
3aKOHOB U 3aKOHOMEPHOCTEH Mpu aHamu3e PU3NIECKUX SBICHUN U TIPOIIECCOB;

5) yMeHue y4YWTHIBaTh TPAHUIIBl TPUMEHEHUS M3YyUYEHHBIX (DU3UUECKUX MOJICIICH:
MaTepuaiabHas TOYKA, MHEPUMAJIbHAS CHUCTEMA OTCUETA, UACAIbHBIA Ia3; MOJEIH
CTPOEHUS Ta30B, KUAKOCTEHM W TBEPABIX TEJI, TOUCUHBIA AIEKTPUUYECKUN 3apsl,
aepHas MOJENb aToMa, HYKJIOHHAs MOJIEJIb aTOMHOIO Spa IpPH PELIEHUU
bu3nUecKrX 3a1ay;

6) BJIaJIcHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IIO3HAHUS, HCHOJb3yeMbIMU B
du3uKe: MPOBOAUTH MPSIMbIE M KOCBEHHBIE HM3MEpPEHUS] (PU3NUECKUX BEJIUYMH,



BBIOMpasi ONTUMAJBHBIA CIOCOO0 M3MEPEHUSI U HUCIMOJb3Yysl H3BECTHBIE METOJIbI
OIICHKU TMOTPEIIHOCTeN W3MEpPEeHHI, MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH
GU3UYECKUX BEIUYMH C UCIOJb30BAHUEM TMPSMBIX HM3MEPEHUM, OOBSICHATH
MOJIyYEHHBIE PE3yJbTaThl, UCTIOB3Ys (DU3NUYECKUE TEOPUH, 3aKOHBI U TOHSITHS, U
JenaTh BBIBOJBI; COOJIIOAATh TMpaBUsia 0€30MacHOTO Tpyda MpHU MPOBEICHUU
HCCIIEIOBAaHUM B paMKaxX yuyeOHOIo IKCIEPUMEHTa M y4eOHO-HCCIIEeI0BATEIHCKON
NEATeIbHOCTH C UCIIOJb30BaHUEM LU(PPOBBIX HU3MEPUTEIBHBIX YCTPOUCTB U
nabopatopHoro o0opynoBaHus; CHPOPMUPOBAHHOCTH MPEICTABICHUNH O METOJaX
MOJTyYEHHUs HAYYHBIX aCTPOHOMHUYECKUX 3HAHUH;

7) chopMHpPOBaHHOCTH YMEHHUSI peEIlaTh pacyeTHBIC 3a7aydl C SIBHO 3aJIaHHOM
bu3UYeCKON MOJIENbI0, UCTIOIB3Ys (U3UYECKUE 3aKOHBI W MPUHIIUIBI; HA OCHOBE
aHaJu3a YCJIOBUSA 3aJa4d BHIOUPATh (PU3UUYECKYIO MOJIEIb, BBIICIATh (PU3UUYECKUE
BEJUYUHBI U (DOPMYIIBI, HEOOXOAUMBIC Ui €€ PEIICHUs, MPOBOJAUTH PACUEThl U
OIICHUBATh PEaJTbHOCTH IMOJYYEHHOTO 3HAYCHUS (PU3MUECKON BEIMYUHBI; PEIIaTh
KaueCTBCHHBIC 3a/lauM, BBICTpAaWBas JIOTHYECKH HEMPOTUBOPEUYUBYIO IICTIOYKY
paccyXJIeHul ¢ Omopoi Ha M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUS;

8) chopMUPOBAHHOCTh YMEHHS NMPUMEHATH MOJYYCHHBIC 3HAHUS ISl OOBSICHEHUS
YCIIOBUM TpOTeKaHUs (U3UYECKUX SIBJICHUM B TPUPOAE U ISl TPUHATHS
MPAKTUYECKUX PEIICHUM B TTOBCEIHEBHOM JKM3HU JJIsI 0OecrieueHns 0€30MacHOCTH
npu oOpamieHuu C OBITOBBIMH TNPUOOPAMHU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3J0pPOBbS M COOJIIONEHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpyXarolen cpeae; MOHMMaHHE HEOOXOJUMOCTH MPUMEHEHUS TOCTHKEHUM
(U3UKY ¥ TEXHOJIOTHH JIs1 pAlMOHAIEHOTO MPUPOAOIIOIb30BAHUS;

9) chopMHpPOBAaHHOCTH COOCTBEHHOM MO3UIIMM MO OTHOLIEHUIO K (HU3UYECKOM
uHGOpMAIIMH, TOTy4aeMOM M3 pa3HBIX HCTOYHUKOB, YMEHHUH HCIOIb30BAThH
U(GpPOBBIE TEXHOJOTUU I TOMCKA, CTPYKTYpPUPOBAHUS, HWHTEPIPETAIUU U
IpeACTaBICHUS YICOHOW M HAyYHO-TIOMYJISIPHON MH(GOPMAIIUK;, pa3BUTHE YMECHHUI
KPUTHUYECKOTO aHaIHM3a NojiydaeMoi nHdopmaiuu;

10) oBmageHue ymeHUAMH paboOTaTh B TPyMIle C BHIOJHEHUEM pPa3IMYHBIX
COIMAJIBHBIX POJIEH, TUIAHUPOBATh PaOOTy TPYMNIBI, PAIMOHATBHO PACIIPEACIATH
NEATENIbHOCTh B HECTAHAAPTHBIX CHUTYalMsX, aJICKBaTHO OLIEHUBATh BKJIaj
Ka)KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TIPOOIEMBI;

11) oBnagenwe (cHOpMUPOBAHHOCTH TMPEACTABICHUN) TPAaBWIAMH 3alHCH
bu3ndeckux Gopmyn peabeHO-TOUCIHON crcTeMbl 0003HaueHui JI. bpaitns (s
CJIETIBIX M CTA00BUISIIIIUX O0YUYAIOIIUXCS ).

4. PexoMeHayemMoe KOJIMYECTBO YaCOB Ha OCBOCHHMe padodeil NMpoOrpamMmbl
Y4eOHOH IMCHUIIUHBI:
MakcuMalibHas yueOHas Harpy3ka - 261 yac, B TOM 4uclie:
oOsi3aTenbHas ayIMTOpHasi yueOHast Harpy3ka - 174 yaca;
caMocTosiTelIbHas paboTa -85 yacos.



