AHHOTaUUs padoyei MporpaMmbl y4eOHOH TUCUUIIIMHBI
O/1.11 ®usuka
o0pa3oBaTe/IbHON MPOrpaMMbl MOATOTOBKH CIIENHATNCTOB CPeHEro 3BeHa
crnenraabHocTu 20.02.01 JKxosioruyeckas 0e30MaACHOCTb NPHUPOIHBIX KOMILIEKCOB

1. Heau n3yvyeHust 1M CUUIIUHBI:

- (dopmupoBaHHe y OOyYAIOIIMXCS YBEPEHHOCTH B IICHHOCTH OOpa30BaHUSs, 3HAYUMOCTH
(bU3HYECKUX 3HAHUU JJI1 COBPEMEHHOTO KBaIU(UIIMPOBAHHOTO CHEIUAIKMCTA MPHU OCYIICCTBICHUH
ero npoQeCCUHOHAITBHON JeATEILHOCTH;

- popMHUpOBaHUE €CTECTBEHHO- HAyYHON TPaMOTHOCTH;

- OBIaJcHUE CcHenudUUecKor CcUcTeMON (GU3UYECKUX TIOHSITHH, TEPMUHOJIOTHEH |
CHMBOJINKOM;

- OCBOCHHE OCHOBHBIX (DU3NYECKUX TCOPHI, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIAJICHHE OCHOBHBIMH METOJAaMH HAy4HOI'O TIIO3HAHUS IPHUPOJbLI, HMCIOIb3YEMBIMU B
¢dusuke (HaOIIIOIeHUE, ONTUCAHNE, U3MEPEHHE, BEIABI)KCHHE THITOTE3, TIPOBEACHNUE YKCIIEPUMEHTA);

- OBJIAJICHUE YMEHUSIMU OOpalaThIBaTh JAHHBIC SKCIEPUMEHTA, OOBSICHATH MOJIYYCHHBIC
pe3yNIbTaThl, YCTAHABIMBATH 3aBHCUMOCTH MEXAY (U3HYECKUMHU BEIMYMHAMHU B HaOII0JaeMOM
SIBJIEHHH, JIeJIaTh BBIBOJBI;

- opmupoBanue ymeHus pemarh GU3NICCKUE 3a/1a9U PA3HBIX YPOBHEH CIIOKHOCTH;

- pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
npoiecce MPUOOPETeHUs] 3HAHUW C MCIOJIB30BAHHEM PAa3IUYHBIX HCTOYHUKOB HHPOPMALMH U
COBPEMEHHBIX HMH()OPMANMOHHBIX TEXHOJIOTHH; YMEHUH (OpMyIUpoBaTh H OOOCHOBBLIBATH
COOCTBEHHYIO TO3UIMIO MO OTHOMICHHWIO K (hU3MUYecKOd WH(POpMAIUU, TMOJYUYECHHOW W3 Pa3HBIX
HCTOYHHKOB;

- BOCIIUTaHUS YyYBCTB T'OPIOCTH 32 POCCHICKYIO (DU3UUYECKYIO HAYKY.

2. MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl
Bxoaut B 06meo6paszoBarenbhbliii iuki [IIICC3 kak oOs3aTenbHas JUCIUILUIHHA.

3. Kommnerennuun oOy4awmerocsi, ¢opmupyemMbie B  pe3yiabTaTe OCBOCHHUS
AUCUMILIUHBI:
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 1.3, IIK 2.2

4. TpeGoBanus k pe3yJbTaTOM OCBOCHHUS AUCHHUILIMHBI

B Pe3yJbTaTe OCBOEHUS TUCIHUILIIMHBI 00yJaroUIHiics JOKEeH:

- copmMupoBaTh MPEJCTaBICHUE O POJIM U MecTe (U3UKKM U aCTPOHOMUHU B COBPEMEHHOM
Hay4YHOH KapTUHE MHpa, O cUcTeMooOpasymomeil posn (U3MKU B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKU U COBPEMEHHBIX TE€XHOJOIHH, O BKJIAJ€ POCCHUICKUX U 3apyOeXKHBIX YYEHbIX -(DU3HKOB B
pa3BUTHE HAYKH;

- NOHMMaHHE (U3NYECKOW CYHUIHOCTH HAONIOAAEMBbIX SIBICHUM MUKpOMHpA, MaKpoMmHpa U
Mera Mupa;

- MOHMMaHUE POJIM ACTPOHOMHH B IPAKTHUECKOH AESITEIBbHOCTH YEJIOBEKAa U JalbHEUIIEM
HAYYHO-TEXHUYECKOM Pa3BUTHH, POJH (HU3UKU B (POPMHUPOBAHUM KPYrozopa U (PyHKIMOHAIBHON
rPaMOTHOCTH Y€JIOBEKa JIJISl peLICHHS MPAaKTUYECKUX 3a/1a4;

- chopMUpOBaTh YMEHHUS pellaTh pacyeTHbIE 334l C SIBHO 33aHHON (hU3NYECKON MOJIENbIO,

HUCIIOJIBb3ViI KOHBI M _TIIDHHITUITBI; HAa OCHOBE aHaJIn3a YCJ'IOBI/ISI 3a1a49u BBI6PIpaTB
N3NYCCKYHO MOACJIb, BBIICIIATH g)I/ISI/I‘leCK € BCJIHMYHMHLBI H OPMVIJIBI HCOGXOI[I/IMBIG JIsL €€
¢ y OKVMEH“FI‘IO NCAH (popmyseL,

MACA N
peuicHus, Hp%ﬁEWﬁOHWTﬁgdﬁﬂ%ﬂBaT PCAIBHOCTE MOJTYYEHHOTO 3HAYCHUA CbI/ISI/I'-IeCKOI/I
BCJIIMYYHBI; pCIIATh KAYCCTBCHHBLIC 3a1a4H, ICTparBasd JIOTHUYCCKU HCIIPOTUBOPCUUBYIO LCIIOUKY

paccyKIeHHUI ¢ OTIOPOH HA M3YUCHHBIC 3aKOHBY 3aKOHOMEPHOCTH buznyecKue sIBICHUS;
epTudumkaT: 008E624DF98BC2E90078B97FC72BE94C3F
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- BJIAJeTh  OCHOBOMNOJArarOIIMMU  (U3MYECKMMU  TOHATUAMH U BEIMYMHAMH,
XapaKTepU3YIOIUMH  (PU3MUYECKHE TPOLECChl, CBSI3aHHBIMM C MEXAaHHYECKHM JIBUKECHHUEM,
B3aUMOJICHICTBHEM Te€J, MEXAaHUYECKUMH KOJIeOaHHAMU M BOJIHAMM; ATOMHO-MOJIEKYJISPHBIM
CTPOCHMEM BEIIECTBA, TEIUIOBBIMM IMPOLECCAMM, IIEKTPUYECKUM U MArHUTHBIM IOJISIMH,
NEKTPUUECKUM TOKOM, 3JIEKTPOMArHUTHBIMHM KOJI€OaHUSAMHU U BOJHAMU; ONTHYECKUMU SIBICHUSIMM;
KBaHTOBBIMM SIBIIEHUSIMU, CTPOEHHEM aTOMAa U aTOMHOT'O Spa, paJu0aKTUBHOCTBIO;

- BJIAJeTh OCHOBOIOJAralOIlMMH ACTPOHOMHMYECKUMH IOHATHSAMM, IO3BOJSAIOLIMMU
XapaKTepu30BaTh  IPOLIECCHI, IPOUCXOJANIME HA 3B€3/aX, B 3BE3AHBIX CUCTEMaX, B
MEXTaJIJaKTHYECKOM cpefie; IBUKEHNEe HEOECHBIX Tell, SBOJIIOLINIO 3Be3]1 U BeenenHoii;

-BJIaJIETh 3aKOHOMEPHOCTSMHU, 3aKOHAMU U TEOPUSIMU: 3aKOH BceMUpHoro tarorenus, |, 1l u
Il 3akonbl HplOoTOHA, 3aKOH COXpaHEHHsS MEXAaHUYECKOH 3HEpruu, 3aKOH COXPAaHEHHs HMILyJIbCa,
IOPUHLMII CYNEPHO3ULMM CUJI, IPUHLMII PaBHOIPABHOCTH HWHEPLUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJISIPHO-KMHETHYECKasi TEOpUsl CTPOCHMs BEIECTBAa, TIa30Bble 3aKOHbI, IEPBbIM 3aKOH
TEPMOJMHAMMKH; 3aKOH COXPaHEHHUs JJIEKTPUYECKOro 3apsaa, 3akoH Kynona, 3akoH Owma s
ydacTKa 1enu, 3akoH Oma g nmosHoW uenu, 3akoH JDxoyns-JIeHna, 3aKOH 3J€KTpOMarHUTHOU
MHAYKIIMH, 3aKOH COXPAaHEHUs 3HEPIUH, 3aKOH IPSIMOJIMHEMHOIO paclpOCTPAaHEHUS CBETAa, 3aKOH
OTpa)KEHMsI CBETA, 3aKOH IPEJIOMIIEHHUS CBETa, 3aKOH COXPAHEHHs MacCOBOIO YHCIA, MOCTYJIAThI
bopa, 3ak0H palnoakTUBHOIO pacrnana;

- YBEpEHHOE MHCIIOJIb30BAaHHE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHanu3e (HU3NYECKHX
SIBJIEHUW W MPOLIECCOB;

- YMeTb YYUTHIBATh I'PaHMIIbl IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJEJIeH: MaTepuanbHas
TOYKa, UHEpUUAJIbHAs CHCTEMa OTCUeTa, MJACalbHBIM ra3; MOJIEIN CTPOEHUS ra3oB, KMJIKOCTEH U
TBEPJBIX TeJI, TOYCUHBIH 3JIEKTPUUECKUH 3apsii, slepHas MOJeNb aToMa, HYKJIOHHAas MOJelb
aTOMHOTO Si/Ipa MPH perieHnH (HU3NIECKHX 3a/1a4;

- BJQJE€Th OCHOBHBIMM METOJIaMH HAay4yHOI'O I103HAHMSA, HCIONb3YeMbIMU B (U3UKE:
NPOBOJIUTHh NPSMBIE M KOCBEHHBIE H3MEpEHUs (DU3MUYECKMX BEJIMYMH, BHIOMpas  ONTHMANbHBINA
croco0 M3MEPEHUs U UCIMOJb3Ysl U3BECTHBIE METOBI OLIEHKU MOTPEUIHOCTEH U3MEPEHUH, IPOBOIUTH
UCCJIEIOBaHMsI 3aBUCUMOCTEM (PU3NYECKUX BEJIMYMH C MCHOJIb30BAaHUEM IPSAMBIX H3MEPEHUH,
OOBSICHATB MOJyUYEHHbIE PE3YJIbTAThl, UCIOb3Ysl (PU3NYECKHE TEOPUH, 3aKOHBI U MOHATHS, U JAeaTh
BBIBOJIbI; COOMIOJATh IpaBHJia 0€30IacHOrO TpyJda IpPH IPOBEACHUM HCCIEAOBAHUNA B paMKax
y4eOHOTO SKCIIEpUMEHTa W Hay4YHO-MCCIIEJOBATENbCKOM JIEATENIBHOCTH C  HCIHOJIb30BAHUEM
U (POBBIX U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYI0BAHMUS;

- c(OPMHPOBAHHOCTH TPEJACTABIECHUS O METOJaX MOJYYEHHUS HayYHBIX aCTPOHOMMYECKHX
3HAHHM;

- oBiaaets (chopMupoBaTh MPEACTABICHMS) NpPaBUIAMHU 3amMcH  (U3NYECKUX (Gopmyl
penbedHo-ToueuHOM cructembl 00ydueHus JI. bpaitns ( 1ist crnenbix u cnaboBUASIIUX 00YyJarOIIXCs);

- OBJIAJIETh YMEHHUSMHU PabOTaTh B IPYIIE C BHIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJIEH,
IUTAaHUPOBaTh pabOTy TPYIIbI, palMOHAIBHO PACHpeleisaTh JeSATeNIbHOCTh B HECTaHAAPTHBIX
CUTyallUsX, aJCKBAaTHO OLIEHMBATh BKJIAaJ KaXJOro M3 YYaCTHUKOB TIpPYIIBl B pELICHHE
paccMarpuBaeMoi poOJIEMBI,

- YMEThb pacrno3HaBaTh (GU3NYECKHUE SIBICHMS (Ipolecchl) M OOBICHATh HMX Ha OCHOBE
M3YYEHHBIX MPOIIECCOB: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJMHENHOE JBUKEHHE, CBOOOHOE
najieHue Tell, JBW)KEHUE Tell M0 OKPY)KHOCTH, WHEpLUs, B3aUMOJEHCTBHE Teld, KojebaTeslbHOe
JBUKEHHE, PE30HAHC, BOJHOBOE JBUKeHUE; AUPQy3usi, OpOYHOBCKOE MABM)KEHHE, CTPOEHUE
KHUJIKOCTEH M TBEPHBIX TeJ, U3MEpeHHue oObeMa Tel MpPU HarpeBaHuU (OXJIAXKACHUH), TEIJIOBOE
paBHOBecHeE, UCIIapEeHNe, KOHACHC AN, IIJIaBJIeHNe, KPUCTAJUTM3AIHs, KUIIEHHE, BIIaXKHOCTh BO3yXa,
CBSI3b CpelHEH KHHETMYeCKOW SHEpruM TEIUIOBOTO JIBWKEHHS MOJIEKYJl C abCONIOTHOM
TEMIIEPaTypOil, MOBBIIIEHUE JaBJIEHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBSI3b MEXKIY
COCTOSIHUSIMU Ta3za B H30IIpolLeccax; 2JIEKTpU3alus TeJl, B3aUMOJEICTBHE 3apsiioB, HAarpeBaHHE
IPOBOJAHMKA C TOKOM, B3aUMOJIEHCTBHME MAarHUWTOB, JJEKTPOMAarHUTHas WHAYKIMS, JeHCTBHE
MarHUTHOTO TOJISI HAa TPOBOJAHMK C TOKOM M JIBHDXKYILMICS 3aps, JI€KTPOMarHuTHbIE KoJIeOaHus u
BOJIHBI, MPSIMOJMHEHHOE pacnpoCTpaHEHUE CBETa, OTpaK€HUe, IpeJoMJIeHue, WHTepdepeHIus,



nudpakiys W TOJsIpU3alus CBETa, JUCTIepCUs cBeTa; (OoTodIeKTpuueckuii 3()QeKT, CBETOBOE
SIBJICHHE, BOZHUKHOBEHUE JMHEHYATOr0 CIIEKTpa aToMa BOJOPOJA, ECTECTBEHHAss U MCKYCCTBEHHAS
pPaZl0aKTUBHOCTD;

- chopMupoBaTh YMEHHS MPHUMEHATH IIOJyYEHHBbIC 3HAHHUA JUId OOBSCHEHHUS YCIOBUM
NpoTeKaHus (PU3MYECKUX SBJICHUH B MPUPOAEC M [ MNPUHITUS TPAKTUYECKUX PpEIHICHUH B
MIOBCEIHEBHOM KHU3HH A1 obecnieueHus: 6e30MacHOCTH pY 0OpaIieHuH ¢ OBITOBBIMH PUOOpaMU U
TEXHUYECKUMU YCTPONCTBAMHU, COXpPAHEHHUS 3/J0pOBbS U COOJIIOJIEHUS HOPM HKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPENE;

- TOHHMMaHUS HEOOXOIUMOCTH TPUMEHEHHs JOCTIKEHUN (U3UKU U TEXHOJOTMH IS
PaLMOHATIBHOTO MPUPOIOTIOIB30BAHUS;

- 3HaTh CMBICJI MTOHSATHIL: MOJIEKYJIa, aTOM; ra3000pa3Hble, )KUKHUE, TBEpAbIe Tena; nuddy3us;
TEMIIepaTypa Tell; W30MPOLECCH; BHYTPEHHSS DHEPrus Tell; MCIapeHHe, KOHJEHCALUs, KUICHUE
KUJKOCTEH; OTHOCHTENbHAs M a0COJIOTHAs BIAXKHOCTb, CMayMBaHHE, KalWJUISPHBIC SIBICHMUS;
KpHUCTaJNTNYeCKre u amopdHbIe Tea; JeGopmalus Tel; IIIaBIeHue;

- 3HaTh CMBICT (U3MYECKUX BEIMYMH: aOCOJIOTHAs, OTHOCHTEIbHAs M MOJISIpHas Macca;
KOJINYECTBO BEILECTBA, YUCIIO MOJIEKYJI, IOCTOSIHHAS ABOTaIpo, MOCTOsIHHAs bonbIiMaHa; naBieHue,
TeMIepaTypa, KOJIMYECTBO TEIUIOTHI; yAeIbHas TeINIOEMKOCTh, TOUKa POCHI;

- CMBICH (PU3MYECKUX 3aKOHOB: Ta30BbI€ 3aKOHBI, BTOPOI M MEPBBI 3aKOH TEPMOAMHAMUKM ;

-yMeTh IPUMEHATH MOJIyYeHHbIC 3HAHUS MO (HU3MKe AN 00BsCHEHHUS (PU3NYECKUX SIBICHUH,
MPOTEKAIOLINUX B OKPYKAIOUIEH Cpele;

- YMeTh MPAKTUYECKU HCIOIB30BaTh IOJYYECHHbIE 3HAHUS ISl OOBSCHEHHS (PU3MUECKUX
SIBIICHHUI, TIPOTEKAIOLINX B OKPYXKAOIIEH cpere;

- 3HaTh CMBICII TIOHSITHI: AIEKTPUUECKUN TOK, KOPOTKOE 3aMbIKaHUE, MATHUTHOE TOJIe, CHUiia
Awmmnepa, cuna JlopeHa, peppoMarHeTUKH, SIEKTPOMArHUTHAsT MHIYKIHS, BUXPEBOE JCKTPUIECKOE
nore;

- 3HaTh CMBICI (U3NYECKUX BEIUYMH: CHJIA TOKA, HAMpPSDKEHHE, COMPOTHBIICHUE, BEKTOP
MarHUTHON WHIYKIIMHM, MAaTHUTHBIM MOTOK, HANPSHKEHHOCTh MAarHUTHOTO TOJISl, MHIYKIIMOHHBIN TOK,
WHIYKTUBHOCTB;

- cMbIci (U3MYECKUX 3aKOHOB: 3akOoHbI Oma, 3akOH AMImepa, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKIIHAH,

-yMeTh NPUMEHATH MOJIyYeHHBIE 3HAHUS MO (U3MKe IS OOBSICHEHUS (PU3UUYECKHUX SBICHUM,
MPOTEKAIINX B MPUOOpax v B 000pyJOBaHUH JUISI TPOBEICHUS YKOJIOTHYECKOTO MOHUTOPHHTA;

- YMETh MPAKTUYECKU UCTIOIB30BaTh MOTYyYSHHBIC 3HAHUS I 00BICHEHUS PUHIIUTIA PaOOThI
cpencTBa HaOI0IeHUsI, TPUOOPHI M 00OPYAOBAHUE JIJIsI TPOBEACHUS IKOJIOTHIECKOTO MOHUTOPHHTA.

S, O01mas Tpy10eMKOCTb JUCHUTIUHBI

coctaBiseT — 156 wac. ( B T.4u. TNpodeccHnoHaTIbHO-OPUEHTUPOBAHHOE coJiepkaHue — 28
4acoB), U3 HUX:

Teoperudeckue 3aHATHs —108 vacos,

MpaKkTUYeCcKue 3aHsATHs - 48 yaca

Buja npoMexyToYHOM aTTeCTAalMu:

9K3aMeH— 2 CeMECTp.

6. Pabouyro nporpammy pa3padoraJ
[Tappenosa E.M., nmpenonaBatens BICHIeH KBaTH(PHUKAIIMOHHOMN KaTeropuu

Ilpencenarens NMKIOBOM KOMUCCHMM

K OO u OI'CH COHX < 7 ILIO. Jlenucos
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