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Mporpamma ancumnnvHbl "Xumnsa knactepos”; 020100.68 Xumust; npodoeccop, A.H. (npodeccop) Yesena B.B.

Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, O.H. (npodeccop) Yesena B.B. Kadenpa
HeopraHM4yeckom xmmmnm Xumudecknin MHCTUTyT M. A.M. Bytneposa , Vladimir.Chevela@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

nosiy4eHne 3HaHnM OCHOB Knaccudgomkaumm n 3aKkOHOMEPHOCTEN CTPOEHUS N peakLMOHHOM
CMocobHOCTM KNnacTepHbIX COEANHEHWIA METANNIOB, PACCMOTPEHMNE TUMOB MONEKYNSIPHBIX KNAcTepHbIX
CoefVHEHWN, MMeIoLMX OCHOBbI B BUOE MeTannouenen, MetaniounkioB, MeTannokapkacos 1
MEeTannononMaapoB, a TakXxe NPUHLMNOB 06pa3oBaHNS U OCHOBHBIX PpeakLuii KnacTepHbIX
coefHEeHUN

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JNaHHas yuebHas oncumnnnHa BktodeHa B pasgen " M2.1B.1 NpodeccrnoHanbHbIi" 0CHOBHOM
obpasosaTtenbHoi nporpammbl 020100.68 XruMus 1 OTHOCMTCS K AUCLUNIMHAM MO BbIOOPY.
OcBauBaeTcs Ha 2 kypce, 3 CeMecTp.

OTHOCUTCS K umkny M2 npodeccnoHanbHbIX AUCUUMAWH, ero sapmnatnsHon yactn M2.1B.1 n
OnMpaeTCs Ha OCHOBHbIE pa3aenbl 0bLWeHayYHbIX OUCUMMANH: oU3KnKa, HEOpraHM4yeckas Xumuns,
opraHuyeckast XuMns, CTpoeHne BelecTsa, donamyeckas xmmmns, gomsmka

3. KomneTteHuumn obyuatowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL N

MK-3 CMNOCOBHOCTBIO MOHUMATb U MPUMEHSITb B NCCIEA0BATENBCKON U
(npodpbeccmoHanbHble NpPUKNagHoON O0esATenbHOCTM COBPEMEHHbI MatemaTnyeckui
KOMreTeHuun) annapar
MNK-5 CMNOCOBHOCTBLIO KPUTUYHECKM NEPEOCMBICNBATL HAKOMEHHbIN
(npodpeccunoHanbHble OMbIT, UAMEHATb NPY HEOOXOAUMOCTY BUA, U XapakTep CBOEW
KOMNeTeHLmm) NPOgeCcCMoHanbHOM OeaTeNbHOCTH
OK-2 CNOCOBHOCTBIO YBAXUTENBHO 1 6EPEeXHO OTHOCUTLCS K

NCTOPNYECKOMY H N0 N KYNbTYPHBIM TPaANLNSM
(OBILEKYNIbTYPHBIE CTOPWYECKOMY Hacneamio u KynbTyp paguumnamM,

TONEPaHTHOCTb B BOCMPUATUN COUMANbHBIX U KYNbTYPHbIX
KOMreTeHuun) -

pasnuyni
AK-1 CMOCOBHOCTbIO AeMOHCTpaL My obLieHay4HbIx 6a30BbIX 3HAHWI

TECTBEHHbIX HayK, MaremMaTukn n nuH MaTWUKWN, MOHUMaHW

(npodhbeccmoHanbHble ecTecTee ayk, Maremarit opma , MoHNMaHne
KOMMETEHLN) OCHOBHbIX (DaKTOB, KOHLIENUWIA, NPUHLINMOB TEOPWIA, CBA3AHHBIX

C NPUKNagHON MaTeMaTUKOM N MHAPOPMATUKON
MK-10 CNOCOBHOCTBLIO MPUMEHATL B MPOKECCUOHANBHOIA

ATENbHOCTU COBPEMEHHbIE A3bIK/ MPOrpaMMmMpoBaHms u

(MpocpeccuoHanbHbie ;lﬂ:bminéa:? ZaHgglxp%nz aLIEOHSHbIe CVFI)(?TepI\?bI 3npeOKTa OHHble
KOMreTeHuunn) ; P ’ P

6nbNMoTEKM 1 NakeThbl nporpamm, ceteBble TEXHONIOIMN

B pe3ynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

4TO XMMUA KnacTtepos npencrtaBnseT coboir COBpPEMEHHYIO AncunninHy Ha CTbike HeopraqueCKon,
MeTannoopraqueCKoM n KOOpﬂ,I/IHaLI,I/IOHHOVI XXMM 1 pa3BuMBarollad npeancrtaBsjieHns o peaKLlVIOHHOVI
CI'IOC06HOCTVI, XUMMYECKOW CBSA3M 1 TOMONOrnmn HeopraHn4eckunx coeanHeHnn

2. IONXEeH yMeTb:
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OPWEHTNPOBATLCS B y4eOHOI, MOHOTrpahUYECKO, CPaBOYHOW 1 XypHanbHO nutepaTtype B
obnactu xMmMmMmn Knactepos

3. OONXEeH BnageTb:

TEOPETNYECKMMN 3HAHUSIMN 06 OCHOBHbIX 3aKOHOMEPHOCTSX CTPOEHUS U peakLUMOHHOK CnocobHOCTH
KnacTepHbIX COeaUHEHUI

HaBbIKV MPUMEHEHMNS TEOPUIA BaNIEHTHbIX CBSI3Ei, MONEKYNSAPHBIX opbuTanei, KoHUuenumm
n3onabanbHOCTN N1 ONMCaHUS NEKTPOHHOrO CTPOEHMUS KNacTepPoB

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOoayns
Obwas Tpyoo0eEMKOCTb AUCLIMMIIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMAUHBI 3a4eT B 3 cemMecTpe.

CyMMapHOo no aucumnanHe MOXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYeCTBO ANs AOMNycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTbl Mo AUCLMNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
Pasgen ay,oMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywume doopmbl
N 'D'"Kn"g;lr;;:_:;”b'/ CeMecﬂ:’cemecrpa (B yacax) KOHTpoOns
Nek ImI1pal(wwecl(meJ1a6opaTopH|:|e
u 3aHATUA pa601b|

Tema 1. KnacTtepHoe YCTHbI ONpocC
1. coenunHeHne 3 1-2 0 0 0

Tema 2. KoHuenuus

NAOTHOM YNakOBKM

nuraHooB Ha i TecTnpoBaHue
2. NMOBEPXHOCTU 3 3-5 0 4 4

MeTanIM4eckoro ocTosa

Tema 3. Tvnbl nuraHos
3.|B KnacTepHbIx 3 6-8 0 4 4 TecTiposaHie

coenHeHnaxX

Tema 4. OnekTpoHHOE
4.|CTpOeHMe KnacTepHbIX 3 9-11 0 4 4 TecTnposaqne

COeONHEHNI

Tema 5.
5.[Knactepbl-Metannouenn 3 12-14 0 2 4 TecpoBanne

MeTannoumnkbl

Tema 6. TecTMpoBaHune
6. MeTtannononuagpsl 3 15-16 0 2 4

Tema 7. FanoreHngHble
7.|v kapbokcunatHble 3 17-18 0 2 4 TecipoBanne

Knactepbl
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Mporpamma ancumnnvHbl "Xumnsa knactepos”; 020100.68 Xumust; npodoeccop, A.H. (npodeccop) Yesena B.B.

Buabl 1 yachbl
Paspen ayauTopHoOW paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume dopMbI
N 'D'“Knu"nm,“b'/ CewlecTIocemecrpa (B yacax) 3{( ompg?mp
A NMek M"I'IpaK'rw-lecmeHaﬁoparopuue
u 3aHATUSA pa6oTbl

Tema . NTorosas pv—

doopMa KOHTpon4

Ntoro 0 18 o4

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. KnactepHoe coeguHeHune

Tema 2. KoHuenuus NNOTHOW yNnakOBKU NUraHOo0B Ha NOBEPXHOCTU MeTalZIn4ecKoro ocrtoesa
npaktnyeckoe 3aHsitne (4 4aca(os)):

. ?KoHuenuwms nnoTHo ynakoBKu NMraHaoB Ha NOBEPXHOCTW METaNNN4Yeckoro octoa?
MpocTpaHCTBEHHblE 3GPEKTbI NMMraHaoB B knactepax. MoHsTe KOHMYECKOro KnacTepHoro yrna

naboparopHas pabora (4 4aca(oB)):

Tema 3. Tunbl NMraHpoOB B KJIaCTEPHbIX COeANHEHUSAX
npakTudeckoe 3aHsitne (4 yaca(os)):

Twnbl NUraHooB B KNACTEPHbIX COEANHEHMSX, 3ABUCUMOCTb YMCNa LOHUPYEMbIX 9NEKTPOHOB OT TMNa
kKoopanHaumn. Cnocobbl KOOPAUHMPOBAHUS ONECVHOBBIX, ALETUIEHOBbIX NUraHOoB.
BHyT-pynonocTHble nuraHabl.

naboparopHasi pabora (4 4aca(oB)):

Tema 4. AneKTpOHHOE CTPOEeHUe KaCTepHbIX COeaANHEeHUN
npaktnyeckoe 3aHsitne (4 4aca(os)):

lMoHATME 0 KNnacTepHbIX BaneHTHbIX anekTpoHax (KB3) u knactepHbIx ckeneTHbIx anekTpoHax (KCI).
Teopusi MONeEKynsipHbIX opbutanein B NPUNOXeHNn K KnactepHblM coeamHeHmam. KoHuen-ums
n3onabanbHocTtu. MNMpasuna 18-TM SNEKTPOHOB, CKENETHbIX 3IEKTPOHHbIX Nap.

naboparopHas pabora (4 4aca(oB)):

Tema 5. Knacrepbl-MeTannouenu, MeTaniouuknbl
npaktnyeckoe 3aHsitne (2 4aca(os)):

MeTtoabl cMHTE3a MeTannouenei. TpexyneHHble MeTannoumnKbl, TPeyrofbHble KnacTepsb.
Anek-TPOHHOE CTPOEHME TPEXYNEHHbIX METANNOUMKIOB, METOLbI CUHTE3a.HeTblipexyneHHble n 6onee
KpYynHble MeTannouuKb

naboparopHasi pabora (4 4aca(oB)):

Tema 6. MeTannononuagpbl
npaKkTudeckoe 3aHsitne (2 yaca(os)):

OKTaS,EI,pVI‘-IeCKVIe N TPUroHanbHO-Npu3mMaTnyeckme KﬂaCTepr? PeakumMoHHasi cnocobHOCTb
COegVHEeHN, UMeKoLWKnX OCTOB B BUAOe mMetanniononunanpa.

naboparopHas pabora (4 4aca(oB)):
Tema 7. FanoreHngHbIe U KapboKkcunaTtHble KnacTepbl

npakTnyeckoe 3aHsitne (2 4aca(os)):

ranoreHngHble knactepbl Mo(Il),(IH1); W(II),(111); ?Nb(11)?,. ?Ta(ll)? KpaTHble cBS3K B Knacte-pax
Cr(Il), Mo(l11), Re(l11).

naboparopHas pabora (4 4aca(oB)):

4.3 CTpyKTypa 1 copgepxaHue caMOCTOSITeNIbHOM paboTbl AUCUUMIUHBI (MOLYNSA)
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Buabi
. CDOprI KOHTpONgA
Paspen Hepens | camoctositenbHon [TpynoeMKOCTb .
N AducumnnnmHbl ceMeCTpcemeCTpa paboTbl (B yacax) camoc;oﬁsgfbl:buou
CTYAOEeHTOB P
Tema 1. KnactepHoe noaroToBka K o
1. ' 1-2 4 THbI On
coenuHeHne 3 YCTHOMY Onpocy ye onpoc
Tema 2. KoHuenumns
NNOTHOW YNakoBKW
NMraHaooB Ha nonroToeka K
2. -
NOBEPXHOCTU : 95 TECTUPOBAHUIO 10 TecTposanie
MeTannnyeckoro octoea
Tema 3. Tunbl nuraHgos
NoAroToBka K
3.[B KnacTepHbIX 3 6-8 TgCﬂTV(I) gsaivno 10 TecTnposaHme
coegunHeHnsx P
Tema 4. OnekTpoHHOE
noaroToBka K
4.|cTpoeHune KnacTepHbIX 3 9-11 ngw? gsaivno 10 TecTupoBaHue
COoeaVNHEeHWNI P
Tema S, nooroToBska K
5.Knactepbl-metannouenn 3 12-14 TeCTUDOBAHMIO 10 TecTnposaHune
MeTannounknbl P
Tema 6 noaroToBka K
6. : 15-1 12 TECTUPOBaHU
MeTtannononuagpbl 3 516 TECTUPOBAHUIO ecTpoBaHie
Tema 7. anoreHngHble
NnoAaroToBka K
7.|ln kapbokcunatHble 3 17-1g |OAroTOBKA 10 TecTnposaHune
TECTUPOBAHUIO
5. OQpEROEPENbHbIE TEXHOJJOMMKU, BKHoYas|MHTepakTUBHbIE [hopMbl 00yYeHus
- namd{EPPRLMeit cnainos ¢ NpuMeHetivieM MynbTUMeANAHON TexHUKY,B6

- CMNONb30BAHNEM NHTEPHET-PECYPCOB Pa3nnUYHbIX MOUCKOBbLIX CUCTEM, TAKUX Kak www.rambler.ru,
www.yandex.ru, www.wail.ru, www.yahoo.ru; www.rushim.ru, www.chem.msu.ru, www.Scirus.com,
a TakXe canToB rocygapcTeeHHbix BY3os: MY, CIery, HI'y, MK CO PAH, Scientopica,
ChemWeb, Researchindex, ScientificWorld

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTtauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. KnactepHoe coeauHeHue
YCTHbI ONPOC , NPUMEpPHbIe BOMPOCH!:

Twnbl NUraHOoB B KNACTEPHbIX COeAVHEHMSX, 3aBUCUMOCTb YMCna OOHMPYEMbIX 3NEKTPO-HOB OT TUNa
KOOpAMHaLUN.

Tema 2. KoHuenuus NN1OTHOM yNnakoOBKW NUraH0o0B Ha NOBEPXHOCTU MeTalsIn4eCcKoro octoBa
TecTMpoBaHue , NPUMEpPHbIE BONPOCHI:

Tunbl nUraHooB B KnacTtepHbIX coegUnHEHNAX, 3aBUCUMOCTb HYMUCa AOHUPYEMbIX 3TIEKTPO-HOB OT TUMNa
KoopanHauunn.

Tema 3. Tunbl nUraHnoB B KNacTepPHbIX COeANHEHUSAX
TEeCTUpPOBaHWE , NPUMEPHbIE BONPOChI:

KpaTtHble cesa3um B knactepax Cr(Il), Mo(ll), Re(lll).

Tema 4. AneKTPOHHOE CTPOEHUE KaCTepPHbIX COeANHEHUN
TECTUPOBAHNE , MPUMEPHbIE BOMPOChI:

PernctpaunoHHbIn Homep 7
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[MpocTpaHCTBEHHbIE 3dOPeKThbl MMraHaoB B knactepax. [MoHATNE KOHMYECKOro KNnacTepHOro yrna.
Tema 5. Knacrtepbi-mMeTannouenu, MeTannouukibl

TecTpoBaHune , NPMMEpPHbIE BOMPOCHI:

[MpocTpaHcTBEHHbIE adhPekTbl NMraH4oB B knactepax. [TOHATME KOHMYECKOro KnacTepHOoro yrna.
Tema 6. MeTtannononuagpbl

TecTnpoBaHune , NPMMepHble BOMPOCHI:

Teopusi MONEKYNSIPHbIX opbuTanein B NPUNoOXeHUnN K KnacTepHblM coeamHeHmsaM. KoHuen-ums
n3onabanbHOCTU. B MPUNOXEHUN K KNaCTePHbIM COeANHEHMSM.

Tema 7. FanoreHngHbIe U KapbokcunartHble KnacTepbl
TECTUPOBAHME , NPUMEPHbBIE BONPOCHI:

Teopusi MONeEKyNSipHbIX opbutanein B NPUNOXeHUnN K KnacTepHblM coeamHeHmsaM. KoHuen-ums
n3onabanbHOCTU. B MPUNOXEHNN K KNaCcTePHbIM COeANHEHUSIM. .

Tema . UToroeas doopma KOHTpons

[MpuMepHble BOMPOCHI K 3a4eTy:
MNMPUMEPbBI BUITETOB K SAYETY
Bunet &1

1.Tunbl NUraHaoB B KNAcTePHbIX COEANHEHUSIX, 3aBMCMMOCTb YMCna AOHMPYEMbIX 3N1EKTPO-HOB OT
Tna KoopAnHauum.

2. KpatHble cesa3u B knactepax Cr(ll), Mo(ll), Re(ll).

Bunet €2
1.[1pocTpaHCTBEHHbIE 3dPdEKThI NMraHaoB B Knactepax. [NoHATNE KOHNYeCKOro KnacTepHoro yrna.

2.Teopurst MONEKyNAPHbIX opbuTanei B NpUNoXeHnn K KNnactepHbliM coeanHeHusM. KoHuen-ums
n3onabanbHOCTU. B MPUNOXEHNN K KNaCcTePHbIM COeANHEHUSIM. .

7.1. OcHoBHas nuTeparypa:

1. lybuH C.TM. Xumusi knactepos. M.: Hayka, 1987. -263 c.

2. KottoH ®., YunknHcoHn IOx. CoBpemeHHas HeopraHuyeckas xumms. -M: Mup, 1969 . - T.3. -592 c.
3. KotToH @., YonToH P.Y. KpaTHble cBsa3u meTtann-metann. -M: Mup, 1985. -535 c.

4. Cotton F.A., Dikarev E.V., Petruchina M.A. Syntheses and crystal structures of "unigated"”
cop-per(l) and copper(ll) trifluoroacetates // -Inorg. Chem. -2000. -V39, N 26. -P.6072-6080.

5. Kuckun M.A., Epemerko N.J1. -Xumnyeckoe KOHCTpyMpoOBaHMe NonnaaepHbIX BbICOKOCMNHO-BbIX
kapbokcunaTtos MapraHua(ll) n xenesza(ll). -Ycnexu xumumn. -2006. -T.75,. €7. -C.627-644.

6. Pepnopos B.E., MupoHos KO.B., Haymos B.I". n gp. XanbkoreHngHble knactepbl MeTannos 5-7
rpynn. // -Ycnexu xumnn. -2007. -T.76, €6. -C.571-595.

7. Tunnecnu P., Xapruttam V. Mogenb oTTanknBaHusi SNeKTPOHHbIX Nap BafieHTHON 060104KM 1
cTpoeHne monekyn. -M.: Mup, 1992. -296. C.

7.2. lononHutenbHasa nuteparypa:

1. Cyspanes W.I., Cyananes 1./. HaHoknactepbl 1 HaHOKNacTepHble cuctembl. OpraHmsaums,
B3anMoOLEeNCTBMS, cBoincTtaa. // -Ycnexu xumunn.-2001. -T. 70, N3.-C. 203-240.

2. Xbton Ix. HeopraHnyeckas xmmusg - M.: Mup, 1985.

3. Hukntckuin A.B., Boykapes J1.H. , Xopowes C.A. CuHTE3 1 HEKOTOPbIE CBONCTBA
TpeT-6yTokcmkynpartos [(ButO)5Cu2Ln)]2 -M3B. PAH, Cep.xum.- 2000, €7. -C.1273-1277.

4. Mapkos A.A., KnarnHa A.T., OonuH C.IM. n gp. O npupoae XxMMm4yeckon cea3un B
retrepobume-tannnyecknx komnnekcax nannagusi(ll) ¢ opyxsaneHtHoiMmn 3d- metannamu. //X.
HeopraH. xu-mun -2009. -T.54, €6. -C.950-957.
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7.3. UHTepHeT-pecypcChl:

Scirus - www.Scirus.com

bonblas 6ubnuoteka - http://www.e-ng.ru/ximiya
poccuiickas nHdopmaumoHHas ceTb - www.chem.msu.ru
XMmyeckas aHuuknonenus - http://www.chemport.ru
3NeKTPOoHHas bmubnmoTteka - www.rushim.ru

8. MarepmanbHo-TexHU4Yeckoe obecrneyeHne QUCLMUMIMHBI/MOAYNS COrNacHO YTBEPX.OeHHOMY
yuyebHOMyY nnaHy

OcBoeHve oncunnavHbl "XumMng knactepos” npegnonaraeT NCNONb3oBaHWe Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO n y4ebHbIM NnaHoM no
HanpasneHnio 020100.68 "Xumusa" n marnctepckom nporpamme Hedprexnmms n katanms .
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ABTOpP(bI):

Yesena B.B.

" 201 __r.
PeueH3eHT(bl):
ConomoHos b.H.

" 201 __r.
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Jlnct cornacoBaHus

N (17 [0) CornacoBsaHue

—

ConomoHos b. H. CornacoBaHo

2|bbiykoBa T. U. CornacoBaHo

CornacoBaHo ¢ 3amevaHusmm Jlutepatypa
oTBevaeT TpeboBaHMsM Mo

3[HnxaHoBa E. A. obecneyeHHOCTUN, HO HE COOTBETCTBYET
TpeboBaHMAM MO KPUTEPUSIM HOBU3HbI. B
HB otcytcTeyeT n.3

4(Cokonosa E. A.

5|Tumodpeesa O. A.
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