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1. lleas H3ydeHHA THCHMIIHALI : 03HAKOMJICHHE ¢ cOBpeMennoii npodneMaTikoi,
METOAMH HCCeIOBAHMI, OTKPLITHAMH H pe3yNbTaTaMH KOCMOXHMHH.

2. Mecmo yuednoil OUCHURIUHBI 6 CHIPYKMYpe OCHOGNON 00pazocamensiioi
HPOZPaAMMBI.

Jincnmiumea  «KocMOXHMHSA» — OTHOCHTCH K BapHaTusHOH  (npodmiibHOM)  wacTw

obmenayuHOro wHKia OcHoBHO 00paz0BaATEIBHON IPOIPAMMABIL.
JIng ocBOeHHA AMCLMILIHHBL CTYIEHTHl MCHOOB3YIOT 3HAHMA, YMEHHA H BHIOBI IEATEILHOCTH,
c(pOpMHpOBAHHBIE B IMPOLECCE OCBOEHHS IHCIMILUIMH XHMHYECKOTD [HKIA Ha MPeNLITyIIHX
yporHsx obpasosanug (oOmel XHMHH, OpranH9ccKOH XHMHH, XHMHH BRICOKOMOJIEKYIISPHBIX
COSJTMHHEHHH, AHANIHTHHECKOH XUMHH, KPHCTALUIOXHMHH H JIPYTHX).

HHG!LHI[JIHH'& {{KGCMGXHMHH}? HBJIHETCH f!CHOHUﬁ JUTA HEYHEHHA TEOPHH 3B0OMKMIHOHHOTD
pasBuTHs BceneHHoll, pacnpeneneHus XMMHYECKHX BEIIECTB B MEK3IBE3IHOM M IIIANCTAPHOM
IPOCTPAHCTRE, TPOTCKAIOIMIAX B YCAOBHAX KOCMOCA XHMHYCCKHX [PCakIHAX, HMEIOMHX
MHpPOBO33PDEHUECKOE 3HAYEHHME, MW OCBOCHHE KOTOPHIX, C/IEA0BATENbHO, CnocobcTByeT
NpHODPCTCHHIO 00MEKyNbTYpHBIX KoMneTenuuii (OK).

3. TpeGorauHus K YPOBHK OCBOCHHS JHCIHILIHHBIL.

IMpouece wH3y4eHHd IHCHHIIHHGI Hanpapled Ha (POPMEPOBANNE H  pPasBHTHE
npodieccHoHanbHBIX KoMneTennuit (11K-1, T1K-2, I1K-4), obmekyneTypusx komnerenmuii (OK-
4). Ocrompumit ety «KoeMoxumusy JomkeH
- BJAICTh:
3HAHHAMH 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAcIpoCTpaHeHHA XHMHYCCKHX DICMCIITOB H
COCﬂHIICIIHﬁ BO BC@H’:HHUE, TUTAHETAPHEBIX H MEHIBEHIHRBIX XHMHYECKHX lle!LEﬂl:CﬂX, IHILOTE3aMH
MPOHCXOEISHHS H 3ROIMOIHOHHOIO pazenTid Beenennoi (OK-4, TTK-1);

- OLITE cNocObHRIM:

K CHCTEMHOMY aHAIIM3Y METOI0B Heclieosanus B koemoxumuu (OK-4, TTK-2):

= MOHHMATE ITPHHLIHIIL] pﬂCprCD.CJ]CIiHH KHMHYCCEHX MIEMEHTOB H CBC,U{H][CHHH B KOCMHYCCKON
[IPOCTPAHCTRE, OPraHH3alliio BemecTea BO Beenmenwol (nnaHeToM/ibl, NIAHETHI, ACTCPOHJEL,
KOMETEL, 3Be3abl H T.11. (OK-4, [TK-2);

- YMETH NPHMeNSTEL TOTyUYeHHEIE 3HAHUA:

IUTS aHAlIM3a NPHKIAIHEX npobneM xXozgicTeennoil nesrensHoctH (TTK-2) ;

- DBITH TOTOBBIM K CaMOCTOATE/NBHOMY NPOBEIEHHID HCCAENOBAHMIH,  MCIONB30BAHHIO
HH(OPMATTHOHHEIX TEXHOMOIHIT JUIM pellieHHs HayuHRIX | mpodeccronansaeix 3anaq (TTK-1, TTK-
4).

B pesyabsTaTe H3YHCHHSA JHCIHILIHHEI CTYCHT J10/KEH

3ATE:

- THOOTE3EI 3BOIOLHOHHOTO paseuTHA Beenennoii;

- HIPHHILKITE] PACTIPEENeHHA KOCMHYECKOTO BEINECTRA H Coco0ax ero opraHv3alHu;

- CTPOEHHE H XAPAKTEPHCTHKH IUIAHET COJTHEYHOH CHCTEMBEL;

- Ipo0IeMEl COBPEMEHHOH KOCMOXHMHH. '

BJIAICTh:
- OCHOBHBIMH [TOHATHAMH H TCPMHIIAMH HaykH « KocMoxumusy;
- 3HAHHAMH O COBPEMCHIILIX METOJAX KOCMOXHMHYCCKHX H KOCMHYECKHX HCC/IEI0BAHMIH;
- CHCTEMHBIMH [IPEJICTABIEHHAMH 0O HYKISOCHHTE3E H OPraHH3allMH  XMMHYECKMX BelIECTE R
KOCMHYCCKOM MPOCTPAHCTBE;

YMCTh:
- JI0KazarelbHO 00CYIATEL TCOPCTHUCCKIC H MPAKTHUCCKHE MPOOIEMEI KOCMOXHMITH;
- MPHMEHSATh MOJYYeHHLIE 3HAHHA W HABLIKH IPH BRINOJHEHWH KYPCOBBIX H IHILUIOMHLIX padoT H B
Oyayimeil npodeccHOHDILHOH IEHTEIBHOCTH.



4. Obman TPYI0eMKOCTE JHCHHILIHHEI H BHILI yuednoii padoTLl.

TpynoemkocTs: Pacnpemenenue mo
3a4ETHEREIS 13,'LliiHliill,l-:.l:| C-EMEC'IT}H:&-T, YACTk] (]i
4achl (B COOTBETCTBHH C R r——
.. yeGHBIM IIaHOM) yueOHBIM IIIAHOM)
Bug yuebHoii padoTh
Beero: o 5
3 3aUETHBIX €IHHHIIEI —
108 wacos |
AYVIHTOPHEIE 3AHATH 51 51
Jlexun 17 17
TMpakTiyeckne 3aHATHS 34 34
CemuHapsl - -
JTaGoparophsle padoTol - -
]Ip}fl‘n:f BHE aYIHTOPILIX padoT: 12 12
JAHATHA B HHTEPAKTHBHOH GopMe
| ipyrue suast pabot - 32 I -
| CamocTosTenbHas padora 57 57
i Kypcosoii npoekr (pabora) - -
; E
| Pedepar | : 1 A
Pacuétno-rpapuueckue padoTh 3 2 !
DOpPMEI TEKYIIENO KOHTPOJIH - Tecrupopsanune :
tIi-npmm MPOMCIKYTOUTHOMH - 3auct
ATTECTAIIMH B COOTBETCTBHH C
yHeOHEIM IIIaHOM
5. Conepaanne y4elHOM JIHCHHIUIMHEI .
5.1, Pazdenw yuedHoui Oucyuniuns .
Ne HamMeroBanne pasgena | Bceero AYIUTOPILIC YACE CamocTo |
/i JHCITHILTHHEI (TEMEL) ATEILHLI
JEKUHH | MpakTH4YeCKH | mabopaTopH | B T.W. ¢ |
€ (cemMHHaphl) | Hie HHTEpa
KTHB. /
DAJ ) .
1 | Beenenme B npeoMer. 18 4 B - 2 B
CBA3L KOCMOXHMHH C
reoXuMHacH.
2 | Conncunas CHCTEMA. 27 6 8 - 2 13
3 | MetcopuTHKa. 20 2 6 - 2 12
4 | PacmpocTpaHEHHOCTh 23 h 8 - 3 12
XHMHYECKHX NICMCHTOB B
kocmoce. HykneocHnTes.
5 | DBOOMHOHHOC PA3BHTHE 20 2 ) - 3 12
Beenennoii.
Hroro: | 108/ 17 34 0 | 12/ 57
3 3.en. . | 23,5 %




5.2. Codepaucarue paideios OUCHUNTHHBL

5.2.1. Beedenue & npeomem. Ceazv KOCMOXUMUU € 2eoxumuell. 3aponjieHHe HAyKH
«Kocmoxumagy. B3auMocea3s KOCMOXHMHH ¢ TeoXuMueld. DTanbl pa3BHTHI KOCMOXHMHH.
(dunocodckas COCTABIAIONAS KOCMOXHMHH, OTPRKCHHAS B TPYNAax JPEBHHX (QHIOCOPCKHX
tpaktartax. [IpuGopnas 6a3a, OT NPERHEr0 K COBPCMCHIIOMY 00ODPYA0BAHHIO H3YHCHHA KOCMOC?
Horelilmas spa MCCHEAOBANHA KOCMHYECKOro BetlecTa. Pomnh (H3HKH, XHMHH, T€OIOTHH B
KOCMOXHMHYECKHX HCCIEJ0BAHMAX.

5.2.2. Comnevwnaa cucmema. Tunoresm npoucxoxcnennd ConHeunoil cucremel. Meeto
conHeunoil cucteMsl B ramakTuke Mueunsii nyte. Crpoctine 00bekToB CosiHEMHOH CHCTCMEI
(naHeTsl, IIAHETOM I, ACTCPOHAB H T.J.). Pacupejenenue XHUMHYSCKHX JIEMEHTOBR BIYTPH
Conneunoii cucteMbl. Crpoenne H 3ponmtonus Conuna. ConHOe — TEPMOAIEPHEIH pPeakTop.
3pe3aHbIe CHCTEMBI ananoruaHore ColHednoi CHCTEME CTPOSHHA.

3.2.3. Memeopumura. Meteoputsl — KaKk OCHOBA 3HAHHH O XHMHUCCKOM CTPOCHHH
Beenennoit. Meropus CTaHOBIGHHs MeTeOpHTHKH. MucTpymentapuii v obopynosaHHe ams
uccnenosanus mercoputos. Mecro mereoputos B Conneunoii cucreme, ITpoTosepma i HX poak B
dopmuposanuu TiaseT W kpynuoix odnextor Conseunoit cueremtl [Tosca Kofinepa, Oopra.
Komersl - nporcxokaesne, poik B Connednoii cucreMe, cnocolsl H3yHenHd. ¥TPo3a H3 KOCMOC.
7S JKH3HH Ha 3eMe.

5.2.4. Pacnpocmpaneniocims XuMuyeckux anemenmos € kocwoce. [ywieocunmes.
Onpejieliciie HYKICOCHHTE3a. THOBI W XapakTepUCTHKH 3Be3[,. [WnoTe3sl MPOTCKaHHA
HykiaeocunTesa. Pacnpejienenne XHMHYECKOIO BeUECTEA B KOCMHYECKOM [POCTPANCTBE B
FaJaKTHKAX, 3BE3IHBIX cHereMax. M30Tonmel xuMudeckux a/ementos. OpraHnyeckue BeliccTBa B
kocmoce. CrocofBl MCCIEIOBANTAS XHMHYECKOID BElEecTBa B KOCMOCE — CnocoObl, MCTOZIRL,
obopyroBalHe.

3.2.4. Deomoyuonnoe pazsumue Beenennoi. Teopun poanuknopenusa Beenennoii. Teopns
«bonpmore B3peBa». DJBOMOIMA KOCMHUCCKOTO BEIIECTRA. JBONOLHSA TATaKTHK, 3BE3/IHBIX
CHCTEM, 383/ (CBCPXHOBBIE, CYNEPIUIanTLl, KOPHUHEBHIH Kap/IMKH, HeHTPOIHELIE 3BE3/6I H T.JL.).
Pone TemuoH MATepHH, 3HEprMH B Pa3sBHTHH H cymecTBoBaHud Beenenmoii. Ompenenenne
«depHas JbIPay, POIb «YEPHBIX JIbIPH B (DOPMHPOBAHHH TANAKTHK H 3BE3/IHLIX CKOILICHHIT.

5.3. Tabopamopnstii RpaKmuKyM: He 1pe/lycMOTPeH YUcOILIM IIaHOM.

6. YuedHo-mMeToaH4YecKoe obecnedeHHe JHCHHNIHHBI,
6.1. Ocuvenan numepamypa:
Kapnenxos Cr. X. KoHuenuum coBpeMeHHOTo ccTCCTBO3HAHMA:y4eOHuK s By3os /C. X.
Kapnenxos.-11-¢ m31., mepepad. u jon.— M: KHOPYC, 2012.-669.
6.2. Jononnumensnan aumepamypa:
1. Boiitkesuu T'.B., Koxun A.B., Mupomuukor A.E., Ilpoxopop B.I'. Cnpasounux 1o
reoxumad. — M.: Henpa, 1990. — 480 c.

[

2. Geochemistry and Mineralogy of Rare Earth Elements / Ed.: B.R.Lipin & G.A.McKay. —
Reviews in Mineralogy, vol. 21. — Mineralogical Society of America, 1989. — 348 p.

3. White W.M. Geochemistry - 2001,

4. Dieter Rehder. Chemistry in Space. — Wiley-VCH Verlag & Co. KGaA, 2010. — 304 p.

5. Tyrapusos A.M. O6mas reoxumus. — M.: Atomuzzar, 1973, — 288 c.

6. Kocmoxumus mvnel H mmnader. — M.:Hayxka, 1975,

7. Harry Y. McSween, Jr., Gary R. Huss. Cosmochemistry.- CAMBRIDGE UNIVERSITY

PRESS. 2010. — 569 p.

8. Henning, T. (Ed.): Astromineralogy, Lect. Notes Physics 815. - Springer-Verlag Berlin
Heidelberg, 2010. — 329 p.

9. Xa66apn Y.B. Buyrpennee ctpoenue mwiader. — M.: Mup, 1987. — 328 ¢.

2. Bacor A. B. O6mas acrpodmsnka /A. B. 3acos, K. A, Tloctnos.—®pszuno:Bek 2,2000.—
493 c.



3. Capunrana E. B. Heropus xumuu /E. B, Capaukuna, ['. I1. Jlorunosa, C. C. TInorkun.—
M_.:BMHOM. Jlabopatopus 3nanuii, 2007.—199 c.

6.3. Cpedcmea obecnedeHuA 0CEOCHUA OUCHUIUTHHDI.
1. hitp://www.nasa.gov/ - caiiT aspokocMuyeckoro aredcrea NASA USA.
2. https:/sites.google.com/site/kosmoissled/iss - HenocpeacTeenLic HCCIETOBAHHA ¢ IOMOIIBH)
KOCMHYECKHX anmnapaToB.
3. http://ru.wikipedia.org/wiki - BceMupHas 3HIHKIONEHA, CTATEH 110 HCCHEIOBAIIHIO
KOCMHYECKHX 00BEKTOBR.
4. http://www.lomonosov-fund.ru/enc/ru/encyclopedia:0133536:article - uccneaoBalie MIaHeT
ConHe4yHOH CHCTEMEL
3. http://www.esa.int/esaCP/index.html - caiiT kocMuueckoro arentersa Egponsl (ESA).
6. htip://www .federalspace.ru — caiit Qenepansnoro koeMudeckoro areaTerea «Pockocmocy
(PD).
7 Apxup wypuana Science, The American Association for the Advancement of Science
(AAAS) - AMCpHKAHCKAd ACCOLHAIMA 110 PA3BHTHIO HAYKH - HEKOMMEPUYECKAsd OPraHH3ailus,
coo0IIECTRO YYeHBIX, co3Mannoe B Lenax noatepxikd Hayku, HIT « HOMKOH». JnmenznonHod
goropop Ne 316-PH-2011 ot 01.09.2011 r. ma mepuwox ¢ 01.01.2012 - Gecepoyro.
http://www.sciencemag.org/content/by/year#classic
8. Hayumas oSaexrtponnas Oubimoreka eLIBRARY.RU. Ilpu nompepxke POOH.
Janensnonnoe cormamenne Ne916 or 12.01.2004 r. wa nepuox cl12.01.2004 — Gecepouno.
http://elibrary.ru

9, Apxue mayuusiXx cxkypHagos 2011 Cambridge Journals Digital. Hznateanctro
Cambridge University Press, HII «[IDUKOH». JTunenzuonnoit porosop Ne 316-PH-2011 ot
01.09.2011 I. Ha MepHoI ¢ 30.03.12 - beccpoyHo.

http:/fioumnals.cambridec.org/action/stream 7pageld=3216&level=2

10.  Apxuest 169 wypuanos msgareascrsa Oxford University Press. Manarenncreo Oxford
University Press, HIT « H3MKOH3». JInnenznonnoit norosop Ne 316-PH-2011 or 01.09.2011 r. na
nepuoa ¢ 14.03.12 - Gecepouno. hitp:/'www.oxfordjournals.org/

11. [Iugposoii apxuE 3NCKTPOHHBIX Kyphagos u3gareascrsa Taylor&Francis.
Manarenseteo Taylor&Francis Group, HII «HOMKOH». Horosop Ne316-PI-211 or 01.09.201,
r. na neprog ¢ 06.05.2013 — Gecepoyno, hitp://arch.neicon.ru/xmlui/

12 YHC Poccus (Yuupepcuterckass mHpopmanmonnas cucrema POCCHA).
Mockosckuii  rocyzapcTBeHHBIT  yHuBepcuteT  MMenn  M.BJlomonocosa  (Hayuno-
HCCAENOBATENBCKHH  BHIYHCIHTENBHEI  LeHTp, OkonoMudeckuil dakynerer), ABTOHOMHAA
HekoMMepueckas opranmzanus Llentp undopmanuonnex neenenopanuit (AHO [THH). [Tueemo-
sagpka  Ne  21/300  or  01.03.2010 r. wa mepwon ¢ 01032010 -
feccpouno.http://uisrussia.msu.ru/is4/main. jsp

13. B «Mape» - cpoamad 0a3za JAHHBIX AHAJMTHYCCKOH pocnmuen  craveii w3
nepuogndeckux uigannu (apxue 2001-2006). Acconmanus peruoHanbHbIX OHOIMOTEYHEX
koncopunyMon (APBHKOH). ororop Ne C/161-1/3 or 12.10.2009 r. ma nepuoxa ¢ 12.10.2009 —
Geccpouno. hitp://arbicon.ru/services/mars_analitic himl

14.  Apxus swypuama Nature. Hayunoe wuszmarenscteo Nature Publishing Group, HII
«HIHUKOHy. JIunensnonnsii goroeop Ne 316-PH-2011 ot 01.09.2011 r. na nepuoj ¢ 27.09.12 -
Geccpouno. CymMma [J0oroBopa: OMJara OKA3aHHBIX YCIYT IIPOH3BOJMTCA M3 CPEJICTB
Munobpuayk. http://www.nature.com/nature/index.html

15.  Apxus 16 wnayunpix skypHaiaoB mznareascrea Wiley., HMzmateascteo  Wiley,
nanatencteo Taylor&Francis Group, HII «HIHUKOII». Jlunewszwonnsii goropop  Ne
317.55.11.4002 or 01.092011 r. wHa mepwoa ¢ 06.0513 -  Oeccpouno.
hitp://onlinelibrary.wiley.com/




16.

17.

Apxug nayunsix ;kypuaios SAGE Journals Online, Mznarenscreo SAGE Publications,
HIT «HOHKOH». Morosop Ne 316-PH-2011 ot 01.09.2011 r. na nmepuoa ¢ 05.02.2012 —

Geccpouno. http://online.sagepub.com/

ApxHB Hay4nelX skypHanos msgareabersa 1OP Publishing, Myjarvenscrso 10P
Publishing MucratyTta dusukn Bemuxodputanuu, HIT « HIHKOH». Jlorosop Ne 316-PH-2011 o
01.09.2011 r. na mepuox ¢ 13.04.2012 — Geccpouno. http:/fiopscience.iop.org/

18.  Apxup 3jektpouneix skypuanos Electronic Back Volume Sciences Collection
m3aareabersa Annual Reviews. Mzgatennctso Annual Reviews, HIT « HDHKOIT». Jorosop Ne
316-PH-2011  or 01092011 r. wa mepwon c¢  06.052013 -  OBeccpouno.
hiip://www.annualreviews.org/
19.  Duexrponnas 6udmorexa TI'ILY, http:/libserv.tspu.edu.ru/
6.4. Mamepuasno-mexnuveckoe odecnedenue OUCHUNIUILLE .
JlexmuonHas  ayOMTOPHs, OCHALIEHHas  MYyIbTHMeMiHBM  obopynosammeMm. (OcHoBHOC
ofopyoBaHKue: BHICOMATEPHATEL, PE3CHTAINH-CIAIEL
Nen/n | Hanmenoganne paznena | Haumenosanune Haumenonaime
(TembI) yuchHoii MATEPHAIOB 0Dy49enns, TeXHHYeCKHX H
AHCIHITHHBI HAKETOB HPOIPAMMHOIO | AYIHOBH3YANLILIX CPeICTB,

obecneqeH s

HCNOILIVEMLIX € LHEILIO
.[[':MUHU]'[}H[],HH Ma’l'ﬂpldﬂ.flﬂli

Brenenue B npenmMer.
CHHRI—: KOCMOXHMHH C
reoxXuMHei.

Crnaiin-npezcuoTamun.
Hay4iio-nomyagapHrie
BugcopuneMel cTyauii BBC,
NG, Texno, IHayxa 2.0.

2 ConHeuHas cHcTeMa. = Chadin-npesenranuu.
Hayuno-nonyasapHhie
sHAcodHIEMET cTyamid BBC,
NG, Texno, Hayka 2.0.

3 MeTteopuTHKa. = Chnali-npesenTanim.
Hayuno-nonynsphsie
sjleouneMEl ctyani BBC,

i NG, Texno, Hayka 2.(0).

4 | PacnpocTpaHeHHoCTh - Caaiij-upesenranuu.
XHMHYECKHX WIEMEHTOR B ITayuno-nonyaspHhe
kocmoce. Hykneocnnres. pupcoduneMel cryauit BBC,

NG, Texno, Hayka 2.0).
5 DBOJOIMOHHOE  Pa3BHTHE - Cnaiji-npesesranmm. !

BeenenHoi.

HayuHo-nonyuspHsie
eaecohuneMer Ty BBC,
NG, Texso, Hayka 2.0.

7. MeToauueckue PCKOMCHIAIHH 110 OPrAHHZANHH H3YYCHHA IHCIHILIHHBI

7.1. Memoouyeckue pekoMeHOQUUN (MAMEPUAILI) NPENOIAEaMETH).
Opranmzanus y4eGHOro npoliecca NpH H3y4YeHHH kypea «KocMOXMMHS» COOTHOCHTCA ¢

EeTAMH DﬁpﬂBDBﬂHHﬂ Ha COBPEMEHHOM 3TdANE, HANDABIESHHbLIX HA CHCTEMHBII noaxold kK
ﬂﬁj"—ICI[HIG H HHTCTPAMRD JHCIHITITHH.
B nporpaMmMe  OMPEefEncHa  MOCICIOBATCILIIOCTE HIYVHUCHHA }-"-I’EﬁHUI'{J MATCpMald, 4
cojiepHaHe IPEaCcTARICHO B BHIC TIATH Onokoe — PA3IEN0R, OTPAHAKIIHY UENOCTHOCTE KYpléa 0
BEHYTPEHHHE CHBATH }"‘IﬂﬁHﬂI‘ﬂ MATCPHAIIA B KEVPCE.



[Iporpammoli.  npeaycMOTPEHO  HCTIONB3OBAHHC — COBPEMEHHBIX  O0PE30BATENLHED.
TEXHOMOTHH: HH(pOPMANHOHHEIC (NeKNMH MW npeseHtauun B Power Poinl), npoexrHble
(MYIETHMEIHA, BHICO) M T.IL.

@opmbl  paboTel Ha y4ueOHBIX 3aIATHAX [NPEJYCMATPHBAKT  AKTHBIVIO  IOZHIHIO
MATHCTPAHTOR TNPH H3YYEHHH MATCPHANA, HALPHMEp, JOMONHEHHE, 00CYKICHHE, NMCKYCCHIO,
371IEMEHTEI COOCTBEHHEIX HAYHILIX HCCIIE/I0BAHHI, HETOCPEICTBCHIIOE BEICTYIUIEHHE ¢ JIOKTAI0M
(mpesenTamuu B Power Point).

7.2. Memoouueckue pexoMenoayun 0a8 cmyoeHmos.

Ilonosuaa yuebuoro marepuwana aucuumHHel «KocMoXuMusy  yueOHBIM  nnaHoM
OTBOJTHTCA HA CAMOCTOATENLHOE H3yueHHe. Bompochl, pexoMmeH/l0BaHHBIE K CAMOCTOATCIIBHOMY
H3Y4EHHK), ODBIMHO HE paccMAaTpHBAIOTCA BO BPEMsi ayJHTODHBIX 3aHATHII H3-3a HeJ0CTATKA
EpeMeHH. OHH HMEIOT B OCHOBHOM WUIOCTPATHBHEIE XapakTep M HE OTHOCATCH K
OCHOBOTIONAralONIHM  BONIPOCAM, HO 3H4HHE HMX CYIICCTEBCHHO o0nerdaer BOCTIPHATHE
LPHHUMITHANIBHEIX  10J0KEeHHH npeaMera obeyaaenud. Kpome Toro, Marepuan, BLINOCHMEIH Ha
CAMOCTOATENRHOE  PACCMOTPEHHE, paciuvpser vy o0y4alommXcd  KpPyrozop,  LOBbILIIEET
3PYJHPOBAHHOCTh. JTO [JA€T BO3MOKIOCTE YBEPEHHEe OPHEHTHPOBATECA B HAYKAX, Yike
3HAKOMEIX ¢ IPEILLIYIOHX KYPCOB H ABIAIOMMXCA DA30BEIMH I KOCMOXHMHH (HEOpraHHYecKas,
OpraHHYecKas XHMHH, (QH3MKA, KPHCTAIUIOXHMHA M JPYTHE) HMEIOIIHX MHPOBO33PEHYECKOE
3HAYCHHE, H, CICOOBATENLHO, CnocodCreyer (OPMUPOBAHHIO BCEX NEPEHHCIEHHRIX BhIIIE
komnoerennuii (11K, OK).

IInan camMocToATEABLNOH paboTh
Obmiee KOIHYECTEO YACOB, BIHOCHMBIX Ha CAMOCTOSTENLHYIO padoTy : 57 yacos

No | Pazgen gUCHHIITHHEI ITepeyenk BONPOCOB Komn- Mdopma
BO Kﬂ[l’l’PﬂJ[H
B JACoR
1. | Brenenne B npeamer. | 1. Kak  kocMmoxumus  Kacaercs 8 Pedepar
CeA3b KOCMOXHMHH C | IPYTHX, OONCe WIBECTHHIX JIMCIIHILIHH,
reoXHMHe. TAKHX KAk [I'eOJOrHi, XHMHA, HIH
acTpoHoMus? '
2k Haiinure ycnosua obpazosanmsi:
NHTOQMIIOB, cujiepodios,

XanbKO(PHIOB, ATMODHIIOR,
3. Bukrtop l'omgummmar w ero poas B
PasBHTHH F'eOXHMHH H KOCMOXHMHH?

2. | Conneunan cuerema. | 1. Ilmaneret Connewnol  cHeTeMEl 13 Pepepar,

CXOACTBO M Pa3/IHYHE B CTPOCHHH. 1y GIHYHEL
2. Jlyna — OnM3Kad NNAHETA-CIIYTHHK JOKIIa
Semin.

3. JlyHHBIE SKCIICTHITHH JIOIEH.

4. Ilnanetsr 3emuoro tuna ConHeuHoilt
cHcTeMEl: Mepkypuii, Benepa, 3emns,
Mape.

5. COyTHHKH IIAHET-THTAHTOR, 00as
XapaKTePHCTHKA, CXOJICTEO H Pa3IHuHA.
6. Dxcnemuuun CCCP va Benepy.

7. Coytunku nuaver Turan u EBpomna,
0CODEHHOCTH, XapaKTEPHCTHRH.




MeTeopHTHEA.

1. Ilosc Koiinepa. XapakTepHcTHKa,
mpornece GopMHpoOBaNHL.

2. Obnako QOopra. XapakTepHCTHKA,
nponecc GopMHPOBAHHA.

3. 3HaMeHHTLIC KOMETH HeDOCKIOHA.
ITepuon obpamenns sokpyr ComHua.
MeToae HCCTIENMORAHMA KOMET.

4,  XapakTepHCTHKA  METeOpPHTOB-
CHJICPHTOB.

5. Vipoza w3 Kocmoca 3emine:
acTepoH/ibl, MEeTeOpHTHL. PeannHocTs
HITH BLIMEICEIL

6. Kakpe BHIB JIBIOE HaxoOJdT B
KOMCTAX, H KAaK OHH OTPaKAKTCH HA
KOMETIIOM BemecTre?

12

TTyOnmunBL
J0Enan

PacnpocTpaHeHHOCTh
XHMHYECKHX
IEMEHTOB B
KOCMOCE.
Hykneocunres.

1. llepeuscaHTe mATE  METO/IHEK,
KOTOPBIMH  MOTYT OLITE  HM3MEpEeHBI
PACHPOCTPAHCHIIOCTE  3JIEMEHTOB M
H30TOIOB B KOCMOCE.

2. Hasosure TpH TIJaBHEIX crnocoda
NOJYHHTE HHDOPMAITHIO 0
PACHPOCTPALICHIIOCTH XHMHHECKHX
3/IEMEHTOB B COITHEYHOI cHeTeme?

3. PanuoMCTpHYECKOE [ATHPOBAHHE -
O/IMH M3  crnocobOB  OMpeneseHHs
pospacta. Kakue eme  croocobw
H3MEPEHHSA BO3PACTA BAM H3BECTILI?

4. TymanHOCTH W  Mex3Be3JHOC
pemecTee.  Onpeneneduwe,  HCTOpHA
OTKPBITHS, XHMHYECKHH COCTAR,

5. Karkue nHaODmoneHus MaM ceoicrsa
OprafnH9ecKHX MOTEKYN PEanoararr,
UTO OHM (opMHpPOBATHCE B
MEAK3BE3IHOH Cpejile Wi B CONHCYHO0MH
TYMAHHOCTH?

6. [Touemy HHEPTHRIE rasel
HACTOJLKO MOJIE3HEI B KOCMOXHMHU?

12

Pedepar

SROOIMHOITHOS
pa3BHTHE
Beenenmnoii.

1. Kakoea wuacre HabIOAATENBIOTO
JOKA3ATEILCTBA TeOopHH  «bonsimoro
R3phIBa»?

2. Kax O Bwm  wjenTHdHumposaiu
3BE30y, KoTOpas (OpMMpOBANACE B
pPaHHEd  TAJaKTH4ECKOH  MCTOpHH?
llepeuncauTe ABe BaKHBIE OCODEHHOCTH
TaKoH 3Be31bI7

3. lloueMy  MaccHBHEIE  3BE3/lbl
JOMHHHPOBLIM HAJl HYKJICOCHIITE3IOM B
paHHEH HCTOPHH TANAKTHKH?

4, Yro mpOHMCXOOMT CO 3BE3[0H, KOIjla
HCTO4HHE 8/1epHoi dHepruH Heuepnax?
5. Kakwe BaM H3IBECTHEI METOJMKH
HCCHE/I0BAHHA JBOMIONHH BeeneHHOM.

12

Pedepar




8. @opMLI TEKYIIET0 KONTPOIA YCMeBAeMOCTH H MPOMEKYTO4UH0il aTTecTAlNH
0Gy4AIOIMHXCH

8.1. Temamura pedhepamos (Dornadoe, 3cce).

1. Mepkypuii — neppas muaneta ConHeyHoH cHCTeMbBl. XapakTEPHOTHKA, OCODEHHOCTH
CTPOEHHA,

2. Dranw wcenenosannsg nnanceTnl Berepa.

3.  Jlyna— ecrecreenublil cyTHHK 3eMmu. Biusnne cnyTHHKOB Ha NIAHETHL

4,  Mapc — HcTopus MeclieJoBaHHA IIaneThl. ['coxummueckuii coctar Mapca.

5. Ilnavers razoesie rurantel. Ponn B Commeunoii cucteme. CTpoeHHE, XHMHUECKHi
COCTan,

6. McropHs cTAHOBJICHNS METCOPHTHKH, Kak Hayku. IKnaccudukais mereopuron. Cnasnh
MeTCOpHTOB ¢ actepousiamu IMosica Kolinepa.

8.2. Bonpocel u 3adanus Oax CaMOCHOAMENbHON pabombl, 6 MOM HuUCAE ZPYHNOEON
CAMOCIMOAMETLHON PABombl OOYHaION{ILXCA.
CM. BhillE - IUIaH CAMOCTOATENLIOH paboTLI CTYICHTOB.

8.3. Bonpocst dia camonposepku, OUano206, 00cy coeHuil, QUCKYCcuil, IKCREPMU3.
1. Pone reoXHMHH B CTAHOBICHHH KOCMOXHMHH.
2. XHMHUeCKHe npolecchl B KocMoce. O0pa3opaHHe XHMHYECKHX 3IEMEHTOB H H30TOMOB.

(WS}
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. HuctpyMmenTH W o0opyioBanie 1 HeelenoBanus nnaseT ConHeuHol CHCTEMEL
. DTANLI PA3BHTHA KOCMOXHMHYCCKHX HCCIEIOBAHHH.

. 'nnotesa «Bonsioro s3peiBay gokasaTenbHas Oasza.

. Dromonaa 38e31. Mecro CollHIa B pATy SBOIMONHH 3BE3].

. Xapaxrepuctaka Conaua. Crpoenue. CollHeuHEbIe MATHA.

8. OpraHM4eckHe BEHIECTBA B KOCMHUYECKOM (MEM3BESHOM) IPOCTPAIICTRE.
9. Hyxneocuntes. ['unoressl 1 TEOPHH HYKICOCHHTE3A.

10.
Ik

12.
13
14.
15:
16.

Tunel metcoputoB. Knaccuukanms 110 XHMHYECKOMY COCTARY.
Munotesa npoucxoxneHks ConHednod cucremsl. Qaxropbl (OpMHPOBAHHS 3RE3/HBIX
TIAHETAPHEIX CHCTEM.
[InaneT3uMany — MPEIBCCTHHKH (GOPMUPOBAHHS 3BE3/HBIX CHCTEM.
Kumuueckuil cocras Mapcea 1 JIyHEL, XapakTepHCTHEA, OTIIHYHA, CXOJCTRO.
MeTo/IBI CIEKTPOXUMHYECKOI0 aHA/IH3a BENECTRa.
Ponb conneunoro serpa B Commeunoii cHereMe.
MaccHEHBIE YepHbIe JBIPEL. PONL YepHEIX JBIp B (JOPMHPOBAHHE CIHPAIBHBIX NUIAKTHE THIIA
MIICUIILIH VT,

8.4. Ilpumepor mecmos.

1, Kaxue xocmuveckue obwexmsl umelom naubonee cutsnoe maznumioe none?

1). 3BC3/IB1 TABHOM MOCIEIOBATENBHOCTH 2). YePHBIE AbIPhl 3). MacCHBHEIE MPOTO3BE3ALI 4).
HEHTPOHHAIE 3BE3TRI

2 Obvexmul 6 ROPAOKE YMEHBLUEHUA XapaKmepHoTl RI0mocnu:

1). Denule KapMHKH - HEHTPOHHBIE 3BE3/1bl - HEPHAIE JIbIPh] 2). MEKIBEIMIAL CPCIA - 3BCI/LI
riasHol MOCICIOBATENBHOCTH - OE/IbIe KapiiMkM 3). HEHTPOHHEIC 3BE3LI - YEPHEIS JBIPH -

3Be3]bl  [JIABHOH mocrnemoBarentcHocTH  4).  Oenble  KaApIMKM - 3BE3JARI  THABIOH
MOCTICAOBATENBHOCTH - MEKIAllAKTHYECKas cpera
7§ Yem onpedensemcs Ounavuka epawjenus wawett  anaxmusu  na  Oonsuinx

paccmosHuax om yenmpa?

1). 3peagamu 2). MACCHBHBIM HEBHIMMAIM TU10 3). NGO 4). 3BC30aMH | Ta30M

4. Dnemenmel maNcenee ycenesza obpazyiomen

1). upH pacnafe 9acTHIl THIOTETHYECKOH CKPBITOH Macchkl 2). NpH 3aXBaTe HEHTPOHOR



AIpaMH BO BPEMs BCIIBINIEK CBEPXHOBRIX 3). B TEPMORJIEPHBIX PEAKIHAX HA HOBEPXHOCTHX
Oenblx KapiHKkoB 4). B TepMOAIEPHEIX PEaKIMAX B LIEHTPax 3BE3]

5 YeM 3aRoOHYUMCH 260004uA 36e306l ¢ Maccotl oxono 15 mace Connya:

1). ObpazopaimeM Oenoro kapnuka 2). OOpasosanuem uepHOil jibipel 3). Bpema ssomounu
Gosieine Bozpacta Beenennoii 4). Konnancom sipa v sensinkoii ceepxuonoi

6. Kawou Owura 6e1 npedensian macca Hanopacexapa ons GenwiX Kapiuxos, eciu Ow
Macca npomona Gulia sdeoe Goave?

1). vBenuunTes B 4 paza 2). yMeHbIIATCA B 4 pasa 3). yMCHLITATCA B 2 pasa 4). He H3MEHHTCs
Z. ['9e yenosus naubonee danexu om MepMOOUHAMUNECKO20 pasgHosecui?

1). & panneii Beenennoii 2). B konsexkrusioil 3oue Connua 3). B Meik3Besanoif cpene 4). B
AOpax 3Be3N

8. H3 garux nabaodenuti credyem, ymo Beenennas cetivac pacuupaemes ¢
yerkopenuem?

1). nanexkne CH la, QIyKTyaluu pelHKTOBOTO H3JIYHEHHs, KpYNHoMaciTaduas cTpykTypa 2).
TICPBHYHBLH HYKJIGOCHHTE3 3). colHednEIe NeHTpuno 4). ABmKeHHe 383/ B [anakruke

9. Pacnonosicume obbexmul 6 ROPAOKE YMEHbUEHUA XAPAKMEPNHO20 MAZHUMNO20 NOAS
1). MEKraNaKTHUSCKAs CPEia - 3Be3/lbl INIaBHOH IOCNeNOBATCALHOCTH - Oenble Kapaukd 2).
Denble KAPIHKH - HEHTPOHHBIE 3Be3jlbl - 4YePHBIE ALIPEL 3). HCHTPOHHEIE 3BE3Mb - Oesibie
Kap/IHKH - MeX3Be3/IHad cpeaa 4). Mex3Bes/iHas cped - Delible KApJTHKH ICHTPOHHEIC 3BE3/TR
10, Umo daem ocHOBHOL GKIAO 6 COGPEMENIVIO nIomMHocmb 3nepzuu Beenennoi?

1). nebapHOHHAS CKphiTas Macca 2). 353l 3). KOCMHUECKHE Jy4H 4). TeMHasd JICPIH HITI
KOCMOJIOrH9ecKas TOCTOAHHAS

11. Kaw donxcen usMenumsca paouyc Meonenno CoucuMaonetica npomoseesost, 4moou
ee MenioGas INEPEUR Ympowiacs?

1). YMCHBIIMTECA B V3 pa3z 2). YBCIHYHTBECA B 3 pasa 3). YMEHBUIMTLCH B ¢ pas 4).
YMCHLIIATECA B 3 pasa '

2. Bpema svixoda homonoes usz yenmpa Connya
1). okono 1% ot Temwnosoro spemenu 2). okono 1000 ner 3). oxono 109 ner 4). = Rs /¢
I3 DopMUpOSanue KPYRIOMACUMAtHBIX CpYKmyp 60 Beeiennott npoucxoouno

1). mocne 3noxu pexomOuHamuu 2). kK MoMeHTy f = 1010 ner 3). B MOMEHT POMKOCHHA
Beenenioii 4). npoaomkaeTes HOCTOAHHO

14. B kaxux KOCMUNECKUX A6/€HUAX UCMOYHUKOM UZNVYEHUA AGTAEMCA IHEPIUA
MAZHUMHO20 NOAA ?

1). B3pbisbl cBepxHoBeIX la 2). pamuomynbcapel 3). CONHEYHBIE BCHBINKH 4). CBCUCIHE
NJIAHCTAPHBIX TYMAHHOCTEH

1. Pacemosnue om Coanya do yeumpa I anaxmuxu
1).=2x 105AE 2). =3 x 1018 cm 3). = 8 knx 4). 100 Mok
16. e 06VCI081EHA BLICOKAR CEREMUMOCTL AKMUEHBIX AOED 2a1aKmuK?

1). MarHHTHLIMH TONAMH 2). TEPMOSJIEPHBIMH peakinuaMH 3). akkpeuHel BemecTpa Ha
CBEPXMACCHBHYIO YepHYIO OLIpY 4). yIapHBEIMH BOJIHAMH B MEXK3BE3IHOMH cpene

17. Hanodume owubounoe ymeepxcoenue: netimpuno om Comnya

1). TenepHpyioTe] B OGJIACTH TEPMOSJIEPHEIX peakitiii 2). YHOCAT OCHOBIYIO IMEPrHio U3
neutpa Commma 3). PErHCTPHPYHOTCH HA3EMHBIMH - HEHTPHHHBIMH - TelleckonaMu  4).
CBH/IETENLCTEYIOT O CYIIECTBOBAHNH HEHTPHHHBIX OCLIMIIAIHA

18. Hanoume owubounoe ymsepicoenue: napamvemp Xabona

1). MoskeT ObiTh OTpHUATEBHBIM 2). ORI Boepehie H3Mepen B 1929 1. 3). He MokeT OBITH
IHAKOICPEMEHHEIM 4). 3ABHCUT OT HAIHYHA HIIH OTCYTCTBHSA CKPBITOI Macchl

L' Hatidume owubounoe ymsepocoenue: meminan Mamepus

1). He KOHHEHTPHpYETCH K LEHTPAM [AlaKTHK 2). B3aUMOAEHCTBYET €O CKOTIICHHAMH
FaNaKTHK 3). HAMHOTO OpPEBBILAST 110 Macce BHJMMOe BeulecTBo 4). meobXoauma s
(JopMHPOBAHHS COBpPEeMEHHOI KpynHoMaciuTaOHO# cTpYKTYpH Beenennoii

20, Haiidume owinboynoe ymeepaicoenue. Keazapel



1). He MOTYT HAXOIHTECA B CKOIUICHHAX TaNakTHK 2), CO/EP/KAT B LEHTPE MACCHBIILIE YepHble
ABIPEL 3). HAXOAATCA Ha OONLIIHX Z 4). ABNAKTCH AKTHBHBIMH AIPAMH TATAKTHK

21 Haiidume owubounoe ymeepoicoenue: 3anpetjernnle TUHUN MANCENbIX J1EMEHN0s
1). BH/HBI B NONAPHBIX CHAHKAX 2). 3dheKTHEHO oXIamaaT miasyMy B 3omax H 11 3). sujiHk
B CIEKTPE PENMKTOBOTO H3AYUCHHA 4). BHAULI B CIEKTPaX TOPIYMX PA3PCAKCHHLIX KOPOH
3Bex

22, Haitdume owubounoe ymeepaicoenie: Memniosas HEYCMoUNUEOCHb MENCIGe30HOT
cpeont,

1). He BaX¥HA BHYTPH XOJI0IHEIX MONCKYIEPHEIX 00,1aK0B 2). BO3HHKACT H3-32
BIaHMOICHCTBHA NIAa3MEI ¢ PETHKTOBLIMM (POTOHAMH 3). CBA3AIA C HEMOHOTOHHOI
3aBHCHMOCTEIO (PYHKIIHH OXJIAKICHHSA OT TeMIEPaTyPE! 4). IPHBOAHT K HEOHOPO/HOI
cTpyKTYype M3C

i A Haitdume owubounoe ymeepoicoenie. yepusie dblpel 36e30H01 MAcchl

1). MOryT HMETE MOMEHT BpAIIeHHA 2). MOTYT HMETh JIEKTPHYECKHI 3apaz 3). MOTyT
B3PLIBATLCA KAK CBEPXHOBEIE 4). MOTYT YBEJIHYHBATE CBOIO MACCy

8.5. llepeyens sonpocos Kk 3auemy.

1. Kocmoxumus, Kak nayka. CBa3hk KOCMOXHMHH € reoXHMueit, XuMueil, (pH3HKoi,
ACTPOHOMMEH.

2. T'unoTessl M TEOPHH NPOMCXOKIACHIT XHMHUSCKHX JJIEMEHTOR H H30TOIOR.
PacnpoctpasgHHOCTE XUMHYECKHX 31eMeHTOR B ColiHeuHOMH cHeTeMe.

3. [Ipoucxoxneune ConHeUHOH CHCTEMEL

4. Crpoenne Connia. XHMHYECKHH COCTAB, DBOIIOIHA.

5. QGopMHpORAHHE NJIAHETAPHBIX 3RE3HBIX cHCTeM. [ InaneTsumanu.

6. [InaHeTs! 3¢MHOIO THIIA H HX OTIHYHA OT ILIAHET MMIAHTOR.

7. PannoMeTpHyecKHe CHCTEMBI TaTHPOBKH BO3pacTa 00LEKTOR.

8. CymHocTh Teoprn «BoibIIoOro B3peIBay.

9. Knaccuuxanns 3Be3HBIX CHCTEM: TANTAKTHEA, TYMaHHOCTh, 3B€3/IHOE CKOILICHHE.

10. CeepxHOBBIE, KAK HCTOYHHK HHpopManuy 0 GOpMHPOBAHHH XHMHYECKHX 3I€MEHTOL.

11. CoeKTpoXHMHYECKHE METOIHKH HCCNEOBAHHS KOCMHYECKOTO BEIECTERA.

12, TepMosaepuelii CHHTES, KAK OCHOBA JKH3HH 3BE3LL

13. Knacendukaumsa meteopuToB. MeTCoOpHTEL, Kak HCTOUHHK HH(OPMALIHH O XHMHAYCCKOM
CTPOEHHH 3BE3JHOH CHCTEMEI B TIEpHOJI ee (DOPMHPOBAHHA.

14, PelUKTOBOE M3NYY4EHHE — €10 POJib B MO3HAHUH CYIHOCTH 3B0JH0IHH BeeneHHoil.

13. Ilogc Kotinepa n Qbnako Oopra. XapaktepucTHKA. Cisizh METEOPHTOB € ACTCPOHIAMH.

16. Ponk conHe4HOro BeTpa B nouiepkanif ctadbunbHoctd CoHeuHoilt CHCTEMEL.

17. OcHOBHBIE TEOPHH HYKJISOCHHTE3a. 3apoik/ieHHe, pasBHTHC H THOENE 3831,

18. Dransl ocboenHA KOCMHYECKOI0 [IPOCTPAHCTEA.

19. HasosHuTe JOMHHUDYIONIHE TIPOLECCEHL, KOTOPLIE NPOH3BEIH IEMEHTE, DOJIee T5HeNbe, HeM
weneso? Jlalfire OCHOBHBIE CXEMEI OTHX 11POIECCOB.

20. B ueM BEIpaKaeTCd PasHOCTE MEHY XHMHYECKHM cocTaroM CoJIHEMHOM CHCTEMET I
ranakTHKA? HazoBHTe BOIMOMKHEIE NPHUHHEL TAKOH PAIHOCTH,

8.6. Temst 0na nanucanua Kypcoeoil padomet (Hpedocmasiniomca Ha eu1bop
00yHAIONe20CR, eCIU NPEOYCMONPEHO DAGOYUM AAIOM).
He npeayemorpeno.

8.7. DopMbl KOHMPOAA CAMOCHMOAMETLHOT PAGONIbL.
Pedepar, nydnuunriii qokmas (cM. BhllUE - IUIAH CAMOCTOATE/IbHOI paBoTEL CTYIENTOR).



Pabouas nporpamma y4eOHOH MUCIHTIIHIE COCTABICHA B COOTRETCTRHHE C Y4eBHRIM TUIAHOM,
@enepanbuLIM roCy1apcTBEHHBIM 00pajoRaTeNBHBIM CTAHJIAPTOM BLICIIETO
npodeccHOHANBHOTD 00PA30BAHNS N0 HANPABICIHIO noarotosku 04.04.01 X,
Patouyio nporpammy yueOmoii UCIMIIMEBL COCTABMIL PP e

K.T.H., AouenT Wpanuukuii Anekceii EpreHbeBHY. o ot 4

Pabouas nporpamMma yueOHOH JMCIHIUIHHLE YTBEPKICHA Ha 3acelaHuM  kKadeapr
OPratnyeckol XHMHH:

npotokon Ne {1 or« ' » (¢ 2014 roua.
. f'-'f:' - :-_v"‘f:-.:
3ap. kadenpot—== Tlonemyk O.X.
(moammcn)

Pabouas mporpamMma ydeOHONH AMCIHINMILL  000peHa METOAMHECKOH KOMICCHEH BHonoro-
XHMHYCCKOTO (aKyikTeTa:
nporokon Ne | otw ' w» Lo 2014 roma.
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