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IosicHUTENLHAA 3aNMNCKA
Pabouas mporpamma pa3paboTaHa Ha OCHOBE:

1) ®denepanbHOTO TOCYIAPCTBEHHOTO CTaHIApTa OOpa30BaHHS, YTBEPIKICHHOTO
npukazoM MunoOpHayku Poccun ot 17.12.2010 Nel897 (c usmMeHeHUsIMU U
nonoaHeHusIMH oT 29.12.2014 Nel1644,01 31.12.2015 Ne 1577)

2) OOII TBOY COMI Nel3.

B HaCToAIICC BpeMA Yy4dallUCCA JOJDKHBI HMCIIOJIB30BATH 3HAHUA W YMCHHA B
Hp&KTH‘IGCKOﬁ ACATCIIbHOCTHU U HOBCCI[HCBHOﬁ KU3HHU OJIA:

o TIOHUMaHHS INI00ATBHBIX MPOOIIEM, CTOSIIMX MEePel YeTIOBEUECTBOM:
HKOJIOTUYECKUX, SHEPTETUUYECKUX U CHIPHEBBIX;

o 00BACHEHUS XUMUYECKUX SIBICHUN, MPOUCXOASIIUX B IPUPOE, OBITY U Ha
IPOU3BO/ICTBE;

¢ DKOJIOTMYECKU I'PaMOTHOTO NIOBEJICHUS B OKPYKAIOIIEH Cpelie;

o OIICHKH BJIMSIHHUSA XMMHUECKOIO 3arpsi3HEHUS OKPY’KaIOLIEH Cpe/ibl HA OPraHu3M
YeJ0OBeKa U IPYTHUE JKUBBIE OPTaHU3MBI;

« 0Oe3omacHOi pabOTHI ¢ BEIECTBAMH B JJA0OPATOPHUH, OBITY U HA IIPOU3BOJICTBE;

¢ OTpEJCNICHUs] BOZMOKHOCTH MPOTEKAHNUS XUMHUYECKHUX MPEBPAIICHNUN B
Pa3IMYHBIX YCIOBUSIX U OIIEHKH MX TMOCIEICTBUN;

e pacrno3HaBaHUA U UACHTU(DUKAIIMY BaXKHEHIINX BELIECTB U MAaTEPUAJIOB;

¢ OIICHKHM Ka4eCTBa MUTHEBOI BOJbI U OTJENIBHBIX MUIIEBBIX MPOJYKTOB;

o KPUTHUYECKOU OLIEHKH JIOCTOBEPHOCTU XUMUYECKON MH(OpMALINY, TOCTYAIOIIEN
U3 PA3IMYHBIX UICTOYHHUKOB.

B kypce 9-To kiacca 3akaHUMBAETCS M3YYEHUE HEOPTAHMYECKOW XMMHUH KaK OJTHOTO W3
OCHOBHBIX pPa3/eJiOB Hayku Xumuu. Jnsg peanuszanumm Kaxaoro U3  BBIIIE
MEPEUNCIIEHHBIX MYHKTOB HEOOXOIMMO MTPOYHOE U OCO3HAHHOE YCBOEHUE 3HAHUHN ATOTO
paszena. Conepxkanme  Kypca  BKIIOYAEeT  OYEHb  PAa3sHOCTOPOHHHM  H
00BEMHBIN (akTHueckuit Marepuan. K comepxkaHuio 3HAHUW 10 HEOPTaHUYECKOU
XUMHH Yy4allluecs BO3BpaIllalOTCsA TOJbKO B 11 Kkiacce, rie mOpeamnoiaraercs €ero
cucteMatuzanus u oboOmeHue. [loaToMy naHHas mporpamma COCTaBj€Ha C YUYETOM

OCYILIECTBJICHUSI KOMIUIEKCA YUYECOHBIX U PA3BUBAIOIIUX IIEJICH.

HepBaﬁ — HOKa3aTb U MPCACTABUTH PA3HBLIC PA3ACIIbI HAYKH XHUMHUHU. dHAJIMTHYCCKAsd,
TCPMOXHUMMUS, (1)I/I3I/I‘I€CK3H U KOJUIOMAHAsA, SJICKTPOXHMMA, XMMHUUCCKAA KHHCTHKA H
TCXHOJIOTHA, MCTAJUIYPIUi, 1aTb XOTS OBI IICPBUYIHOC IIPCACTABICHUC 00 00BEKTaxX UX

U3YYECHHUS.



Bropas — moka3zaTe MHOrooOpasue MHpa HEOPraHWYECKHMX COCOUHEHHM, Hay4IHUTb
OpUEHTHPOBAThCS B HEM, BBIACHUTH O0OIIEe, 4TO OOBEAMHSIET BCE JJIEMEHTHl M MX

coennHeHHs. OOBACHUTD, B YEM CYTh Pa3JIMYUL.

Tperbst — Hay4UTHCS NPUMEHATh UMEIOIIKECS 3HAHMS JUIS NPEACKA3aHUS U OIHMCAHMS
CBOMCTB COE€IMHEHU, UCX0as U3 noJioxkeHus B [IC, 0OBICHATH BCE MPOLECCHI ¢ TOYKH
3pEHUs] OKMCIIEHHUS- BOCCTAaHOBJICHUS WM pEaklUUid MOHHOTO OOMEHA, HCHOJIb30BaTh
METOJIbI U 3HAHUSI XUMUYECKOW HAYKH B MPAKTHUECKOH NEATEIbHOCTH ((HOpMUPOBaHHE

KOMIIETCHTHOCTHOM HI/I‘IHOCTI/I).

YerBépTast — pa3BUBaTh TBOPUYECKHUM MOTEHIMAN yYalllUXCs, UX CAMOCTOSITEIBHOCTb,
UHTYUIINIO, CHOCOOHOCTh OPUEHTUPOBATHCS B TOTOKE HOBOW MH(OpMaIiuu, paboTaTh cO
CIIpaBOYHUKAMH, pPa3BUBaTh JIOTHKY, MaMsATh, YMEHHE OPHUEHTUPOBATHCS B HOBOMU
CUTYaIlMH, pa3peniaTth NpoOJIeMHbIE CUTYalluu, Pa3BUBATh YMEHHE UYETKO MBICIHUTHh U
BbIpaXKaTh CBOM MBICIIH, 3aJlaBaTh BOMPOCHI, OOIIATHCSA APYT C JIPYTOM U C YUUTEIIEM,
COBEPIIECHCTBOBaTh YCTHYIO W MHUCHBMEHHYIO p€Yb, YMEHHE O€rji0 BECTH 3alllCH,
o(OopMIISITh X B BHJIE CXEM, TaOJUIl, MyHKTOB IJIaHA, YMETh OPraHU30BaTh paboTy ¢

TCKCTOM, BI)I6I/IpaH 13 00JBIIOro 00BEMA MaTcpuajia HGO6XOIII/IMO€ H TJIaBHOC.

N3noxenue 6oapmioro o0ObEMa mMarepuasa U CBEJICHUN 00 RIIEMEHTAaX U COSAUHEHHUIX
npeciaeayeT 1elb He 3alIOMHUTh U3JI0KEHHbIE (DaKThl, @ HAYUYUTHCS BBIOUPAThH TJIaBHOE,
ocHoBornonaraoiiee. OTCyTcTBUE YU4eOHUKOB MO JAHHOW MpPOTrpaMMe WUJIM HaJu4Hhe He
COOTBETCTBYIOIIUX IO YPOBHIO COJEPKaHHS (OJHU COAEPKAT OYEHb CIOKHBINA IS
NOHMMaHUsl MaTepuai, APyrue — y3KHil Kpyr BONPOCOB), TpeOyeT O0ibIIoro o0béMa
paboThl C pa3NMYHON Y4eOHOW M JOMOJHUTEIbHOW nuTepatypoi. Benenue 3amucei
IJIABHOTO B COJIEP>KaHUM IMOATOTABIMBACT yYallMXCS IOCIE MEPBUYHOIO OCMBICIEHUS
uH(pOpPMAIIM K YCBOCHHMIO M OCO3HAaHHOMY M3JIOKEHHIO B Kypce oOmed xumun 11
knacca. T.o. peanmusyercs mATas Lelb — 3aKJaJblBaeTcs (QyHIAMEHT AJisi MPOYHOTO

YCBOCHHUSI OCHOB XMMHUHU Ha Oymymiee — B 11 Kiacce W TOCIEAyIOIIEeM HM3yYeHUU B

BVY3ax.

Hanuuue Gonpmioro KojaumdecTBa 4acoB MO3BOJSET PACHIMPUTH MPAKTUYECKYIO YacTh
IporpaMMbl M peaju30BaTh MIECTYIO Lieib: (OPMHUPOBAHME HABBIKOB OOpAILICHHS C

peaKkTUBaMHu U 000pY0BAHUEM.



|.Pe3ybTaThl 0CBOCHUS KYypCca BHEYPOYHOH 1eATeIbHOCTH
JINYHOCTHBIE pPe3yJIbTaThI:

* OCO3HAHME €IMHCTBA U LIEJIOCTHOCTU OKPYIKAOIIET0 MUPA;

* 0OCO3HaHME NNOTPEOHOCTU ¥ TOTOBHOCTH K CaM0O00pa30BaHMIO, B TOM YHCJIIE U B
paMKax CaMOCTOSITEJIbHOM AESTEIBHOCTH BHE IIKOJIBL;

* (QopmMupoBaHUE SKOJOTUIECKOTO MBIIIJICHHS: YMEHHUE OLIEHUBAThH CBOIO
NEATEIBHOCTD U MOCTYIIKU APYTUX JIFOAEH C TOUYKU 3PEHUS] COXPAHECHHUS
OKpY>KaIOIlIEeH CpeJibl - TapaHTa KU3HU U OJaronosryuus Jroaei Ha 3eMile;

* (QopmupoBaHUE OTBETCTBEHHOTO OTHOUICHHSI K YICHHIO, TOTOBHOCTH U
CIIOCOOHOCTH 00YYaroIMXCsl K CAaMOPa3BUTHIO U CaMOOOPAa30BAHHIO HA OCHOBE
MOTHBALIUU K 00YUEHUIO U TO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO
JanbHENIIe HHANBUIYIbHOW TPAEKTOpUH 00pa30BaHus Ha 0a3€ OPUEHTUPOBKHU
B Mupe npodeccuil 1 npoPeccCuoHaTbHBIX MPEANOUYTEHUN C YIETOM YCTONYHBBIX
ITI03HABATEIIbHBIX UHTEPECOB;

* (QopmMupoBaHuE LETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOM MPAKTUKE, YUUTHIBAIOIIETO
COLIMAJIbHOE, KYJIBTYPHOE, A3BIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOTO
MUDA;

* (QopmupoBaHuE TOTOBHOCTH U CITIOCOOHOCTH BECTH JUAJIOT C APYTUMU JIIOABMH U

JOCTUTaTh B HEM B3aUMOTIOHUMAHMS;
MeTanpeaMeTHbIe pe3yJbTAThI:

* oOHapyxeHue U GopMyTUpPOBAHUE YICOHOUM MPOOIEMbI

* cocTaBiieHHE (MHIUBUYATbHO WIH B TPYIINE) IJIaHA PEIIeHUs MPoOIeMbl,

* aHaANM3 YCIIOBUS JOCTIKCHHUS IIEJTM HA OCHOBE YUETA BBIJICJICHHBIX YUUTEIEM
OpPHEHTHPOB JICUCTBHUS B HOBOM YYEOHOM MaTepuae.

* TUTAHHPOBAHUE PECYPCOB IS JOCTHKCHHS IICITH.

* aHau3, CpaBHEHHUE U 00001IeHNE (PAaKTOB U SIBJICHUH;,

* OCYIICCTBJICHHUE, CPABHEHHE, KITACCH(PUKAIIHSI JIOTHUECKUX OTIEPAIIHii;

* TIOCTPOCHHE JIOTHUECKOTO PACCYKICHHUSI, BKITFOYAIOIETO YCTAaHOBJICHHE

IIPUYUHHO-CJIICACTBCHHBIX CBSI3CH.



* CO3/IaHHE CXEMAaTUYECKHX MOJIETIEN C BBIJICJIEHUEM CYIECTBEHHBIX
XapaKTePUCTUK OOBEKTA;

* COCTaBJICHHME TE€3HCOB, PA3JIMUYHBIX BUOB IJIAHOB U KOHCIIEKTOB (MIPOCTHIX,
CJIOKHBIX U T.I1.).

* mpeobpazoBaHue MHGOPMAIIMK U3 OJTHOTO BUJA B IPYroH (TabIMIly B TEKCT U
np.).

* ONpe/eNICHUE BO3MOKHBIX UICTOYHUKOB HEOOXOAUMBIX CBEJACHUMN, OCYIIIECTBISATh

* moucK HHGOPMAIIUU C UCTIOb30BAaHUEM pecypcoB Onbamorek u MHTEepHeTa;

* YCTaHOBBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3EH;

* 0000111eHNE MOHITHS — OCYIIECTBIISCT JJOTHUECKYIO OIepalliio epexo/ia oT
BUJIOBBIX IIPU3HAKOB K POJOBOMY IMOHATHIO, OT MOHSATHS C MEHBIITUM 00BEMOM K
MTOHSITHIO C OOJIBIITUM 00BEMOM;

* CcoOJIFOZICHUE HOPMBI ITYyOJIUYHOM peUr U PErIaMEHT B MOHOJIOTE U JINCKYCCHUU;

* (dopMmynupoBaHuE COOCTBEHHOTO MHEHHUSI Y IO3UIIUU, APTYMEHTUPYS UX;

* OCYILECTBJICHUE B3AaUMHOT'O KOHTPOJISI U OKa3aHUE B COTPYITHUUECTBE
HEOOXOIUMYIO B3aMOIIOMOIIIb;

* CJeJ0BaHHE MOPAJIbHO-ITUYECKUM U MICUXOJOTMYECKUM MPUHITUIIAM OOIICHUS U
COTPYJHUYECTBA HA OCHOBE YBAKHUTEILHOTO OTHOIIEHUS K MapTHEPAM, BHUMaHUS
K JINYHOCTHU JIPYTOro, aJleKBaTHOT'O0 MEXJIMYHOCTHOTO BOCIIPUSTHS, TOTOBHOCTH
aJIeKBaTHO pearupoBaTh Ha HYXK]IbI APYTUX, B YACTHOCTH OKa3bIBaTh TOMOIIb U
AMOITMOHAJILHYIO MOIECPKKY TapTHEPAM B IMPOIIECCE TOCTHIKSHUS OOIIeH 1en

COBMECTHOM AESITECIbHOCTH;
IIpeameTHbIe pe3yJbTaThI:

* OIHCAHUE IEMOHCTPALIMOHHBIX U CAMOCTOSITEIBHO MPOBEACHHBIX XUMUUECKHUX
3KCIIEPUMEHTOB;

* OINHCAHWUE U3YUYEHHBIX BEUIECTB, IPUMEHSIEMbBIX B TOBCEAHEBHOM KU3HU;

* iaccuduKaysg U3y4eHHbIX 00BEKTHI U SIBJICHUS;

* CTPYKTYpPHPOBAaHUE M3YYEHHBIX MAaTEPUATIOB U XUMUYECKON MH(MOPMAIIHH,
MOJTYYEHHBIX U3 IPYTUX UCTOYHUKOB;

* ©Oe3omacHoOe oOpallieHue C BEIIECTBAMU, TPUMEHSIEMBIMHU B TIOBCEIHEBHOM JKU3HHU.

¢ IPOBCACHHUC XUMHNYCCKOI'O SKCIICPUMCHTA.



* OKa3aHWe MEPBOU MOMOILM ITPU OTPABJIEHUAX, 0’KOTaxX U APYIUX TpaBMax,

CBSI3aHHBIX C BEUIECTBAMHU U JaOOPATOPHBIM 00OPYAOBAHUEM.



I1.Conep:xkanme
yueOHOr0 Kypca BHEYPOYHOM 1eATeJIbHOCTH « XUMHUA BOKPYT HAC»

Tema 1. Beeoenue. Bemecto (104)

Crpoenue atomoB nepBbix 20 31eMeHTOB nepuoandeckoit cucremsl [[.M.Menzaeneesa.
[leproguueckuii 3aKOH M NEpPUOAMYECKAs CHCTEMa XHUMHUYECKUX aseMeHToB ..
MenneneeBa. XuMuueckas CBs3b: KOBaJIEHTHasl (IOJIIpHAs W HEMOJSpHast), UOHHas,
MeTaJulnuecKas).BaleHTHOCTh M CTENEHb OKHCIECHHS XUMHUYECKHUX 3JIEMEHTOB.
IIpoctele u cnoxHble BemecTBa. (OCHOBHBIE KJIACChl HEOPraHWYECKUX BEIIECTB

(pe3eHTarus).

HomeHnknatypa HEOpraHMYECKUX COCAMHEHHN. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB
3JIEMEHTOB M HUX COECJAMHEHUN B CBA3M C NOJIOKeHUWEeM B llepuonnueckoi cucreme

XUMHUYCCKHUX 3JICMCHTOB.

HpaKTI/ILIGCKaH pa60Ta. PaboTa ¢ xumuueckou mocyac, ¢ I pUMCHCHUCM HMHCTPYKIHU I10

TEXHUKH 0€30IMaCHOCHOCTH.

Tema 2. Xumnueckas peaxkuus (114)

VYcaoBuss W TPU3HAKKM XUMHUYECKUX peaKkiuid. XHUMHUYecKHe ypaBHeHus. (3amura

MIPOEKTOB)

Knaccudukanus XMMUYECKUX PEAKIM MO Pa3IWYHBIM TMPU3HAKAM. DJEKTPOJIUTHI U
HEJJICKTPOIUTHI. KaTMOHBI M aHUOHBI. DNEKTPOJUTHYECKAs IUCCOLMALNS KHCIOT,

1IesI04eil u coseit (CcpeaHux).
Peakiiuu mOHHOTO0 0OMEHA M YCJIOBUS UX OCYILECTBICHUSI( TPE3CHTALIMS)

OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC PCaKIHH. OxuciuTelIb W  BOCCTaHOBUTEIb.

[Ipaktuueckas pabota. CocTaBIeHHE XUMUYECKUX PEAKITUHN ,KaueCTBCHHBIE PEAKITUH.

Tema 3. DneMeHTapHbIe OCHOBBI Heopranumuyecko xumuu. IlpeacraBiaenusi 00

OpraHMYecKMXx BeurecTBax (54)



XUMHYECKHE CBOWCTBA MPOCTBIX BEUIECTB: METAUIOB M HEMETAUIOB. XHMHUYECKHE
CBOMCTBAa OKCHJIOB: OCHOBHBIX, aM(OTEpPHBIX, KUCJIOTHBIX. XHUMHUYECKHE CBOWMCTBA
OCHOBaHUM. XUMHUECKHE CBOMCTBA KHCJIOT. XMMHUYECKHE CBOMCTBA COJIEH (CpEIHMX).
[TepBoHavasibHBIE CBEACHUS 00 OPraHMYECKUX BEIIECTBaX. B3anMMOCBS3bh Pa3IUIHBIX

KJIACCOB HEOPTaHUYECKUX BEILIECTB. (MPE3EHTAIIUS])

Tema 4. MeToasl NO3HAHUSA BelllecTB MU XHMHYECKHUX  SIBJICHHUI.

JKCIepUMEHTAJbHbIE OCHOBBI XUMHH (74)

UYucTteie BemecTBa u cMecH. [IpaBuna 6e30macHOM pabOTHI B MIKOJIHHONU JTa0OpPATOPHH.

Paznenenue cMecell 1 OUUCTKA BEIIECTB.

Onpenenenue xapakTepa cpeabl (pacTBOpa KHUCIOT W IIENOYe) ¢ MOMOIIBIO
uHAMKaTopoB. KadecTBeHHBIE peakiMy Ha HMOHBI B PacTBOpEe U Ha ra3o00pa3HbIe

BertectBa. [loydeHue ra3o00pa3HbIX BellecTB. (MpakTuieckas padora-1)

Brraucienns mMaccoBOoM OOJM XMMHYECKOTO DJIEMEHTA B BeEMIeCcTBE. BEIUMciIeHHS
MAacCCOBOM JIOJIM PACTBOPEHHOIO BEIIECTBA B pPaCTBOpE. BhIumciieHME KOJIW4YECTBA
BEIIIECTBA, MacChl UM 00BbEMa BEILIECTBA MO KOJIMYECTBY BEIIECTBA, MAaCCe WIH 00beMY

OJIHOTO U3 PEAareHTOB WJIU ITPOJLYKTOB PEAKIIUH.
[IpakTruueckas padota-1.Pemenue sxcriepuMeHTanbHbIX 33/1a4.

Okckypeus-1. DAPMAIIOJI-CAMAPA", OO0, Camapckast 00,1acTh ,r. YanaeBck, yi
Maxkapenko, 1 16.

Tema 5. O000mIeHHEe W NMOBTOPEHHE MAaTepHaa MO XHMHM 32 KYPC OCHOBHOM

mKoJbI (14)

[TpakTudeckas padora-1. CBolicTBa BEIIECTB . XMMHUYECKOE B3aMMOCHCTBHE.3aluTa

MPOEKTOB-1



I1l.TemaTnyeckoe mIaHUpPoOBaHHUE

Tema ®dopMbI OpraHu3aIuH.

BBenenue 10 [TpakTrueckux padot-1
[IpesenTtarmii-1

XHUMHUUYECKask peaKus 11 3amura mpoekTos-1
[TpakTraeckux padot — 1
[IpesenTtarnmii-1

. DIIeMEeHTapHbBIE OCHOBHI 5

HEOPTaHWMYECKON XUMUHU. IIpesenrarnmii-1

[IpeacraBnenus 00

OpraHUYECKUX

BEIIIECTBAX

MeTtoabl MO3HAHUS 7 [TpakTrueckux paboT-2

BEIIIECTB U XMMHUYECKUX

SIBJICHUU.
OAPMAIIOJI-CAMAPA", OO0, Camapckas 00J1acTh,

DKCNEepUMEHTAIbHbIC

OCHOBBI XUMHH r. Yanmaesck, yn MakapeHnko, 11 16

. O60061mIeHNE U 1 [TpakTuueckux pabor-1

HOBTOPEHHE MaTepHana 3amuTa IpoeKTOB

110 XMMHH 32 KypC

OCHOBHOW IIIKOJIBI

Uroro: 34 [MpakTudeckux pabor-5

3amura npoeKToB-2
[Tpesenraruii-3



https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=2ahUKEwja5uqNk7rnAhXl-yoKHSgOAEYQFjACegQIBRAB&url=http%3A%2F%2Fwww.b2bsky.ru%2Fcompanies%2Ffarmapolsamara_ooo_1181204&usg=AOvVaw0ZD41kKNL4e2VFRjorEeA6
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=2ahUKEwja5uqNk7rnAhXl-yoKHSgOAEYQFjACegQIBRAB&url=http%3A%2F%2Fwww.b2bsky.ru%2Fcompanies%2Ffarmapolsamara_ooo_1181204&usg=AOvVaw0ZD41kKNL4e2VFRjorEeA6
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Jlureparypa

. O.C.Tabpuensn Xumus. poda yueOHuk 8-9 ki

. N. . HoBommuckuit H. C. HoBommHckas Xumus Mocksa OHUKC Mup n
obpazoBanue 2015t

AxwmeroB H. C. O0mas u Heoprannyeckast xumusi. MockBa «Bricias mkomia»
2016 r.

Xomuenko I'. I1. [Tocobue mo xumuu ais nocrynariux B BY3e1. Mockpa
«HoBas Bomaa» 2015 r.

Xomuenko . I1, Xomuenko . I'. CoopHuKk 3aaa4 mo xumun. MockBa «HoBast
Boana» 2015 r.

Kopomenko. A. C, Measenes 0. H, Jloopotun 1. FO. ®UIT. Mocka
M3aTENLCTBO «DK3amen», 2009 -2018 r.

I'NA ®OUIIA «utemnext-Lentp» 2018 r
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