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IlosicHuTeILHAA 3aMHCKA

Pabouas nporpamma BHeypouHoii AesrenbHoCcTH «Iloaroroska k OI'D mo xumun-2023»

pa3paboTana [uisi 0 Oywaroniuxcs 9 Kiacca OCHOBHOHM 0011e00pa3oBaTeibHOM mKOJbL. [Iporpamma
paccunTana Ha 34 yueOHbIX yaca (1 yac B Heeno).

Lesab 1aHHO MPOrpaMMBbI — IOJATOTOBKA 00YYAIOIINXCS K TOCYAAPCTBEHHOMY 3K3aMEHY I10

XMMUH 32 Kypc OCHOBHOM 00111€00pa30BaTeIbHOM IIKOJIBI B TECTOBOM (opMme.
OcHOBHBIE 32Ja4H JaHHOTO Kypca:

3aKkpenuTh, CHCTEMaTH3UPOBATh, PACIIUPHUTE M YIITYOUTh 3HAHHS yJalluXcs, IpruoOpeTeHHbIE Ha
YpOKax XUMUH;

[TponomkuTh popMUpoOBaHHE YMEHHUH peIIaTh TEOPETUIESCKHUE U MPAKTHIECKUE 3a/1aUH;
[TponomkuTh popMUpOBaHKE HABBIKOB PaOOTHI CO CIIPABOYHBIMU MaTEepPHATIAMU;
[IporomxuTs GopMUpOBaHUE MPAKTUUECKUX YMEHHUM U HABBIKOB I10 JIA0OPAaTOPHON TEXHUKE;

[IpoomxuTh BocuTaHue yOexkA€HHOCTH B IO3UTUBHOM POJIM XUMHHU B KU3HU COBPEMEHHOTO
oOuiecTBa, HEOOXOIUMOCTH XUMHUYECKU T'PAMOTHOT'O OTHOILIEHHUS K CBOEMY 3/10POBbBIO U

OKpYXKarollen cperne.

B nporecce peanuzaiuu mporpaMmsl peaycMaTpUBAETCs UCTIOIB30BaHUE PA3HOOOPa3HBIX HOpM 1
MeTO0/1I0B 00yueHHs: Oecesia, pacckas, CaMOCTOSITENIbHbIE paO0Thl, IPAKTUKYMBI 110 PELIEHUIO 3ajad,
1a00paTOPHBIC OTIBITHI.

TpeGoBanus K YPOBHIO MOATOTOBKH YYAIIMXCS
B pe3yiabTaTe H3yueHUsi XUMHH YUalHeCH J0JKHbI 3HATh/YMeETh.

OCHOBHBIE MMOHATHS: TEHETUUYECKUN PSi, OKUCIUTENb, BOCCTAHOBUTENb, aM()OTEPHOCTb, KOPPO3US,
OpraHMyYecKre BeUlecTBa, MOHOMED, MOJIMMED, CTENEeHb MOJIMMEPU3ALINU, CTPYKTYPHOE 3BEHO;

OCHOBHBIC XMMHWYCCKUEC 3aKOHBI: 3aKOH IIOCTOSIHCTBA COCTaBa, nepnozmqecxnﬁ 3aKOH, 3aKOH
COXpaHCHUA MAaCChl BEHICCTB,

OCHOBHbIE XUMUYECKHE TEOPUHU: aTOMHO-MOJIEKYISIPHOE YUEHHE, TEOPHUS AEKTPOIUTUIECKON
JMCCOLIMAIINU, TEOPUS CTPOCHUS aTOMa, XUMUYECKOU CBA3H; TEOPUIO XUMUYECKOTO CTPOCHUS
opranndeckux BemiectB A.M.bytieposa;

HOMEHKJIATYPY: XMMUYECKUX IJIEMEHTOB (OT BOJAOPOJIa 0 KAIBIIHS), IPOCTHIX BEIIECTB,
OMHApPHBIX COCIMHECHUM, KHCIIOT, OCHOBAHUM, COJICH; MPEACIbHBIX M HENpeIeIbHbIX Y B, crnupTos,
KapOOHOBBIX KHUCIIOT;

KJ'IaCCI/I(bI/IKaI_[I/IIO2 XUMHNYCCKUX peaKI_II/Iﬁ B HeOpraHquCKOﬁ XHUMHH, HCOPTraHNYCCKUX BEIICCTB,
OKCHJIOB, OCHOBaHHﬁ, KHCJIIOT, coneﬁ, INOJIMMEPOB U YTJIICBOHOB;

nonoxkeaue B [ICXD u CTPOCHHUC ATOMOB: MCTAJIJIOB 1 HCMCTAJIJIOB,
(1)I/ISI/ILICCKI/IC CBOMCTBA: METAJLNIOB U HEMCTAJIJIOB, OPTaHUYCCKHX COCHHHGHHﬁ;

XUMHUYECKHE CBOMCTBA: KUCIOT, OCHOBAHHMH, OKCHJIOB, colieil B cBete TO/I, MmeTamioB u
HEMETAIJIOB, U3yYEHHBIX OPTaHMYECKHUX BellecTB. KauecTBeHHbIE peakiyi.

MMPpUPOAHBIC UCTOYHUKH U CITOCOOBI IMNOJIYy4YCHUSA: MCTAJJIOB, HCMETAJIIIOB, coneﬁ, OKCHIOB,

BCIICCTBA U MATCpHUAJIbl, IIUPOKO UCIIOJB3YCMBIC B IIPAKTUKE: METAJIJIbl, HECMETAJIJIbI,
OpraHn4veCKUC BCIICCTBA;

OCHOBHBIE COCIMHEHHUS 1 BaXKHEHIIIHX HpeﬂCTaBHTeHeﬁ HU3YUYCHHLIX KJIaCCOB HCOPTaHNUYCCKUX U
OpraHn4Y€CKUX BCIICCTB,

npasuia Th npu paboTte B kaOuHeTe XUMUU.
Yuammecsi 10JI’KHbI YMeTh:
OTIPENEIIATH:

ITOJIOXKCHHUE XUMHUYCCKOI'o 3JICMCHTA B HCXQ, COCTaB U CTPOCHUEC aTOMaA 3JICMCHTA 110
ITOJIOXKCHHIO €T0 B HCX:), THUIT BCUICCTBA 110 COCTABY, CTCIICHb OKUCJICHUSA 2JICMCHTA, TUII
XHMHUYECKOM CBS3U MO XUMHUUYECKOM (bopMyne, BO3MOXHOCTb MIPOTCKAHUS pCaKLII/Iﬁ HOHHOTI'O



o N o v

oOMeHa J0 KOHLIA, OKHUCIUTCIIb, BOCCTAHOBUTCIIb, IPUHAIJICIKHOCTh KOHKPCTHBIX peaKuHﬁ K
PAa3JIMYHBIM TUIIAM I10 PA3JIMYHLIM IIPHU3HAKAM;

Ha3bIBaTh: MPOCTHIEC BEIIECTBA, OMHAPHBIC COSAUHEHHS, KUCIOTHI, OCHOBAHMSI, COJIN; U3YUYCHHBIE
OpraHMYECKUE BEUIECTBA 10 TPUBUAIBHON U MEKIyHApOJHOW HOMEHKIIATYPE;

COCTaBJIATH:

BHeKTpOHHI)Ie q)OpMYJII)I aTOMOB, XUMHNYCCKUEC q)OpMy.HI)I BCIICCTB IIO0 CTCIICHU OKUCJIICHUS
3JIEMEHTOB, XUMHUYCCKHUEC q)OpMy.HI)I OCHOBaHHﬁ, KHCJIIOT, COJICﬁ, XUMHUYCCKHEC ypaBHeHI/DI pa3Horo
THMa, ypaBHeHUs D/1, MOHHbIE YpaBHEHHUSI, ypaBHEHHUS pEaKUil, XapaKTepU3YIOIIUe XUMHUECKHE
CBOMCTBA OKCUJ0B, OCHOBAHHUI, KUCJIOT, COJICH, METAJJIOB U HEMETAJJIOB B MOJIEKYJISIPHOM U
MOHHOM BHUJE, ypaBHeHUss OBP MeTo0M 311eKTpoHHOTO OanaHca, TeHETHYSCKUE PSIJIbI MEeTalia U
HEMeTalljla, CTPYKTYpHbIE (POPMYJIbI ISl OPraHUYECKUX BELIECTB;

OOBICHATE:

(bu3nyecKuil CMbICT MOPSAKOBOIO HOMEpPAa XUMHUUYECKOTO 3JIEMEHTa, HOMepa IpyIIbl U eproja,
3aKOHOMEPHOCTU N3MEHEHUS CBOMCTB JIEMEHTOB B IIPE/Ieax MAJIbIX IEPUOJ0B U IIABHBIX
IIOATPYIII, CBOMCTBA BELIECTB HA OCHOBAHUM BUJAa XUMUYECKON CBSI3U U TUIIA KPUCTAIUIMYECKOU
pELIETKH, MEXaHU3Mbl KOPPO3UHU, IPUUMHBI MHOIO00pa3Hsi OpraHM4eCKHUX BEIIECTB;

XapaKTepU30BaTh:

XMUMHYECKHE AJIEMEHTHI Ha OCHOBaHUU UX noJioxkeHus B [ICXD u ocobeHHOCTEN CTpOSHUS UX
aTOMOB, (PM3MUYECKHE CBOMCTBA METANIOB, HEMETAIIOB, KUCIIOT, OCHOBAaHUM, OKCUIOB, COJIEH,
Ka4ueCTBEHHBIE PEAKIIMHM HA KHCJIOTHI, HIEJI0YH, CBS3b MEXKY COCTAaBOM, CTPOEHHUEM, CBOMCTBaAMU
BEIIECTBA, CBOMCTBA BEIIECTBA HA OCHOBAHWH BUJA XMMUYECKOM CBSI3U U THNA KPUCTALNTAYECKOMN
peIIeTKH, CBOMCTBA U 00JIACTH TPUMEHEHUSI METAIUTMYECKUX CIIJIABOB, METAJIJIOB, HEMETAIIJIOB U
HUX COCIUHEHUN.

MIPOBOJUTH PACUETHI:
0 XUMUYECKO! (hopMysie CoeIMHEHUs, IO XUMUYECKOMY YPaBHEHHUIO,
BBITIOJIHATh XUMUYECKUI IKCTIEPUMEHT:

I10 IMOJTYUCHHUIO BCUICCTB U OITMCAHHUIO UX CBOﬁCTB, I10 pacIIO3HaBaHUIO Ba)KHEHIITHX
HCOPraHNM4CCKUuXx COCHHHCHHﬁ, 110 Ha6J'IIO,Z[eHI/IIO 3a pas3/JIMYHbIMU SBJICHUAMMH,

oOpalarbcs ¢ XMMUYECKOM MOCYA0N U 000pyI0BaHUEM;

HCIIOJIB30BATh HpI/I06peTeHHBIe 3HaHUs 1 YMCHHUS B HpaKTH‘IeCKOfI JACATCIIbHOCTH JJIs
0e3011aCHOTO O6paI_HeHI/I$I C B€IICCTBaMU U MaT€puraiaMu, SKOJJIOTHYCCKH I'paMOTHOI'O IMTOBCACHM A
B Oprmanmeﬁ Cpeac, OUCHKU BIIUAHUA XUMHYCCKOI'O 3arpsA3HCHHAA oxpymaromeﬁ Cp€abl HA
OpraHus3Mm 4Y€JIOBEKaA.

OcHOBHOE coepKaHHe MPOTrPaMMBbI

Crpoenue aToma, IpOTOH, HEUTPOH, MAaCCOBOE YKCIIO, AJIEKTPOH, H30TOMNbl. CTpOeHHE
ANEKTPOHHBIX 000104ek aToMOB AeMeHTOB NeNe 1 — 20 [ICXD JI.M.Menneneena.
[lepuoanueckuii 3akoH. [ICXD. Ou3nueckuii CMbBICI MOPSAIKOBOIO HOMEpPA 3JIEMEHTa, HOMEpPa
TPYIIbL, IepUoaa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U MX
coequnenuit B [ICX0.

OcHoBHbI€ Bonpocsl TeMsI 1, 2. TecTupoBaHue.

Crpoenue BemectBa. Xumuueckas cBsizb: KHC, KIIC, nonnas, meramnnueckas. Cxemsl
obpazoBanus. Kpucrannmnyeckue penetki. B3auMocBsI3p THIIOB KPUCTAIITMYECKUX PEIIETOK,
BHUJIOB XMMHUYECKOM CBSI3U U CBOMCTB BEIIIECTB.

OcHoBHbIe Bonipockl TeMmbl 4. TectupoBanue.

CreneHb OKUCIIEHUS U BaJIGHTHOCTh XUMHUYECKHUX JIEMEHTOB.

OcHoBHbIE Bonipockl TeMbl 6. TecTupoBanue.

ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKH 351eMeHT. [IpocThie u cioxkHbie BemecTBa. OCHOBHbBIE KIIACCHI
Heoprannueckux Beulects. Homenkmnarypa.

OcHoBHbIE IOHATHUS TeMBI 8. TecTupoBaHUE.
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Xumundeckas peakuus. [IpusHaky U ycoBUs NPOTEKAHU XUMUYECKUX peaKIUi. XUMHUECKOE
YpaBHEHHUE.

Knaccugukanus XuMHYECKIX peaKkuii.

OcHoBHnble Bonpocsl TeMsl 11. TectupoBanue.

OBP, okucnuTenb, BOCCTAHOBUTENb. METO/I 3JIEKTPOHHOTO OajlaHca. DJIEeKTPOHHBIE YpaBHEHUS.
OcHoBHnble Bonpocsl TeMbl 13. TectupoBanue.

DneKTpoauThl, HeNeKTpouThl. Ctenenb D/, CuibHbIE U cadbie IIeKTPoJINThL. KaTnoHb! 1
AQHUOHBI.

OcHoBHbI€ NOJI0KeHUs Teopun D/1. YpaBHEeHuUs AUcCOUAMM KUCIIOT, OCHOBAaHUH, COJIEH.
Peakuuu noHHOro oOMeHa u yciioBUs UX NpoTeKaHus. VIoHHbIE ypaBHEHUS peaKLIUi.
OcHoBHble Bonpocsl TeM 15, 16, 17. TectupoBanue.

XUMHYECKUE CBOMCTBA METAJIOB: IIEJIOYHBIX, IEJIOYHO3EMEIbHBIX, AIIOMUHUS, JKETIe3a.
Hemerannos: Booposaa, KUCIOpOia, TaloreHoB, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHUSL.
XUMHYECKHE CBOMCTBA OKCUI0B: OCHOBHBIX, KUCJIOTHBIX, aM(OTEPHBIX.

XHWMHUYECKHE CBOMCTBA OCHOBAHUM.

XHWMHUYECKUE CBOMCTBA KUCIIOT.

XHWMHUYECKUE CBOMCTBA COJICH.

I'enernueckas CBs3b pa3IMYHbIX KJIACCOB BEILIECTB. | eHeTHUECKHE PSAIbI.

OcHoBHbIe Bompockl Tem 19, 20, 21, 22, 23. TectupoBaHue.

YucTteie BemecTBa u cMecH. [IpaBuiia 6e3omacHoi paboTsl B Tabopatopun. JlabopaTopHoe
obopynoBaHue u nocyaa. Pa3aenenue cMeceil u ouncTka BemiecTB. [[purotoieHne pacTBOpoB.
OcHoBHBIE BOIIPOCHI TeMBI 26. TecTupoBaHue.

Omnpenenenne xapakTepa cpesibl paCTBOPOB KUCJIOT, IIET0Yel ¢ MOMOIIbI0 MHAUKATOPOB.
KauecTBeHHbBIE peakIi Ha HOHBI B pacTBOPE (XI0pHUA-, CylIbdaT-, KapOOHAT-UOHBI, HOH
ammoHus). [lomydenue u pacrosHaBaHue ra3000pa3HbIX BEIIECTB: BOJAOPOAA, KUCIOPO/a,
aMMUaKa, yriIeKHCIIOTO rasa.

OcHOBHBIE BOITPOCHI TeMBI 28. TecTupoBaHUeE.

BrruucieHre MaccoBOM JOJIH DJIEMEHTA B BellecTBe. BeIdumcieHne MaccoBO U 00BEMHOMN J10JIH
KOMIIOHEHTA B CMECH.

PacdeTs! M0 XMMHYECKOMY YPaBHEHUIO MacChl, 00beMa WM KOJINYECTBA OJJHOTO U3 IPOTYKTOB
peakuuu 1no macce, 00beMy, KOJIMYECTBY UCXOJAHOTO BellecTBa (M 0OpaTHbIE 3aa4H).
IlepBoHauanbHble CBEACHUSA 00 OpraHMUYECKUX BEIECTBaX. YTJIEBOIOPO/Ibl IPEAEIbHbIE U
HelpeleNbHbIe: METaH, 3TaH, TUIIEH, alueTwiIeH. Kuciopoacoaepxkaiinue BenecTsa: ClupThl,
KapOOHOBBIE KMCIIOTHI.

OcHoOBHBIE BOIIPOCHI TeMbI 32. TecTupoBaHUE.

ITpo6embl 6€3011aCHOTO UCHOJIB30BAHUS BEIIECTB U XMMUYECKUX PEaKIMii B TOBCETHEBHOM
KU3HUA. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOILEN CPEJIbl U €ro MOCIEACTBUS.



Kanefmapﬂo — TEMATUYIECCKOC NNIJIAHUPOBAHUEC BHeyp()‘lHOi/i JCATCJIBbHOCTH

«oaroroBka k OI'D mo xummum - 2023» B 9 kiaacce (1 yac B He/1e10)

Ne | Tema Kon- | dara
BO MIPOBEJICHUS
gacoB | ITo ITo

mrany | PaxTy

1 OI'D - yT0 31O TaKoe? 1

2 CtpoeHue atoma. 1

3 [Tepuoanueckuii 3akon u [ICXD JI.M.MenneneeBa 1

4 Ilepuoanueckuii 3akoH u [ICXD JI.11.MenneneeBa 1

5 TectupoBanue no reMe «CTpoeHHE aTOMa U MEPUOTUUECKUM 3aKOH. 1

6 TecTtupoBanue no reMe «XUMHUYECKasl CBSI3b 1

7 CterneHb OKUCIICHHS] XUMHYECKUX AJIEMEHTOB. 1

8 TectupoBanue no teme «CTeneHb OKUCICHUS 1

9 [TpocTeie u cnoxkHbIie BemniecTBa. OCHOBHBIE KJIACCHl HEOPTaHUYECKUX 1
BEIIECTB.

10 | TectupoBanue 1o TeMe «OCHOBHBIE KJIACChl HEOPraHUIECKUX 1
BEIICCTBY

11 | Xumunueckue peakiuu. Kinaccudukanusi XMMU4ecKuX peakiuii 1

12 | OxucaNTEeNsHO-BOCCTAHOBUTEILHBIC PEAKITUH. 1

13 | TectupoBanue mo TeMe «OKHCIUTEITHPHO-BOCCTAHOBUTEIHHBIE 1
peaKImy.

14 | DnexTpoauThl U HEITEKTPOIUTHI 1

15 | DnekTposauTeyecKas TUCCOIUAINS KHCIIOT, MEI0Ueh, COJICH. 1

16 | MonHble ypaBHEHHUS pEaKIUU 1

17 | TectupoBanue 1o TemMe «DIEKTpoauTHIecKas quccormanus. Monnsie | 1
YpaBHEHUS PEaKIUN»

18 | Xumuueckue cBOHCTBAa METAJJIOB U HEMETAJLIOB. 1

19 | XuMmudeckue CBOMCTBA OKCUIOB. 1

20 | XuMuyeckue cBOWCTBa OCHOBAHUM. 1

21 | XuMuyeckue cBOWCTBA KUCIIOT. 1

22 | XuMHYecKue CBOWMCTBA coJiei 1

23 | B3aumocBs3b pa3IMyHBIX KIACCOB HEOPraHWYECKUX BEUIECTB. 1

24 | TectupoBaHue 10 TeMe «XMUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB 1
HEOPraHNYECKUX BEIIECTB»

25 | Yucreie BemecTBa U cMecH. [IpaBuna 6e3omacHoi paboThI B 1
HIKOJIbHOM nabopaTtopun. JlaboparopHas nocyaa u o0opynoBaHue.
Pa3nenenne cMecelt u ourictka BemiecTB. [IpuroroBienne pacTBOpoB.

26 | TectupoBanue no teme «lIpaBuna Th. JlaboparopHoe o6opynoanue | 1
U TIOCY/Ia».

27 | Ompenenenue xapakrepa cpeibl pacTBOpa KUCIOT U HIe0oYeH. 1
KauectBennsie peakiuu. [lonyuenue ra3000pa3HbIX BENIECTB.

28 | TectupoBanue no Teme «KaduecTBeHHbIE peakliy Ha pa3NuYHbIC HOHBI | 1
Y Ta3000pa3HbIe BEIIECTBAY

29 | Beruncnenue MaccoBO# 10JIM XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE. 1
Brruncnenne MaccoBoil 10JiM BelIecTBa B pacTBOPE

30 [ Pacuyersl mo XuMHYECKOMY YpaBHEHHIO. 1

31 [ IlepBoHayanbHbIE CBEJICHHSI 00 OPraHUYECKUX BEIIECTBAX. 1

32 | TectupoBanue no Teme «OpraHnyecKasi XUMH». 1

33 | XuMuUs U )KU3Hb. 1

34 | TectupoBaHME HTOTOBOE 3a KypC 1

XUMHuH 9 Kiacc.




IMepeyeHb yueOHO — METOIMYECKOTO 00eCTIedeHH ST
1. Xumuyeckoe 000pyI0BaHHE:

e TaONHIIBI: IEPUOAMYECKAsI CUCTEMa XUMUIecKuX deMeHToB J.11.MenneneeBa, «PacTBopuMoOCTh
KHCJIOT, OCHOBAHUH, COJIEH B BOAE», « DIEKTPOXUMHUUECKUN psJ] HATIPSIKEHUSI METAILUIOBY, «Psin
AJIEKTPOOTPHULATEILHOCTH HEMETAIIIOBY, «IHCTpyKTaX Mo TEXHUKE Oe30IacHOCTH, «CTpoeHHe
aTOMOB METAJUIOBY», [IOPTPETHI BETUKUX XUMHUKOB;

e  MOJICJIH: aTOMOB pa3IMYHbBIC BEUIECTB, KPUCTALTHUECKUX pelieToK MetauioB, KP aiMasa,
rpadura, MOIeTh MOJICKYIHI Sg;

e JabopaTopHOE 000pYIOBaHUE, MTOCY/IA ¥ MPUOOPHI: CKISTHKHA C TPOOKaMU, MPOOUPKH, KOJIOHI,
XUMUYECKHUE CTaKaHbl, CTYIIKH, MEPHBIC IIHJIMH/PbI, MCH3YPKH, (haphopoBbie U METAITHICCKUE
IIMATENN WK JIOKEUYKH, METAJUTMYCCKHE IITATHBBI C JIAIIKAMH U KOJIbIIAMHU, HEOOJIbIIINE
MJTACTMACCOBBIE IITATHBBI IS IPOOHPOK, TPOOHPKOIEPIKATEITH, OTHEYITOPHBIE MTOICTABKH,
CTEKIISTHHBIC TPYOKH, MaJ09YKH, BOPOHKH, BECHI C pa3HOBECAMU;

e XHMHYECKHE PEAKTUBHI JJI MPOBEICHUS IKCIIEPUMEHTA.

2. KoMmbIOTepHBIE TPOTPAMMBbI 1 HHTEPHET — PECYPCHI:
e CD — Xumus — 21 Bek;
e OO0pazoBarenpHas KoJuteKius. Xumus 1is Becex — XXI: Pemenne 3a1ay;
e DnexkTpoHHBIN cpaBoyHUK «Kupumna u Medoaus»;
o Alhimik www.alhimik.ru;
o KOHCHEKTHI M0 XUMHUH JIJIs1 IIKOJIPHUKOB WWW. chemistry.r2.ru,www.khimia.hl.ru;
o Xumug mig Bcex www.informika.ru;
e Xumus ans Bac www.chem4you.boom.ru;
e Xumus. OOpa3oBaTeNbHbBIN CAUT IJIs1 IKOJILHIKOB WwWw.hemi.wallst.ru;
e VYpoku xumun Kupumia u Medomaus.
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Hpoda, 2015;
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