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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

HenassmMu ocBOeHUsT TUCHUILUINHBI «XUMHUS KOOPAUHANMOHHBIX COeIMHEHUID)
ABJISIOTCS :

* PAaCCMOTPECHKME OCHOBHBIX IMOHATHH XUMHUHU KOOPINHAIMOHHBIX COCINHEHUIA;

* M3y4YeHUE MPEACTABUTENCH OTICIBHBIX KIACCOB KOOPAWHAIMOHHBIX COCIUHEHUH, MX
HOMEHKJIATYpBI, MapaMeTPOB XUMHYECKOTO CBS3BIBAHUS B MOJEKYJaX, WX TE€OMETPHYCCKOMN
KOH(UTYpAIIMH, BUIOB H30MEPHH;

* O3HAaKOMJICHHE C OCHOBHBIMH (DHU3MKO-XUMHUYECCKHMH METOJaMH HCCIICIOBAHHS
CTPOCHHUS M CBOMCTB KOOPIWHAIIMOHHBIX COCIUHCHHMA, METOJUKAMHU MX CHHTE3a, OYHUCTKH U
uacHTH()HUKAIVH,

* OCBOCHHME M YIIyOJIeHWE 3HaHUH 10 TEPMOJAWHAMHYECKOMY W KHHETHUECKOMY
ONKMCAHUIO PEaKIuii KOMIUIEKCHBIX YaCTHII,

* opmupoBaHue MpeACTaBICHUN 00 MCIIOB30BAaHUH KOOPIMHAIIMOHHBIX COSAMHCHUN B

Pa3INIHBIX 001aCTSIX YEIIOBCUCCKOM JKU3HHU.

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

Juctumnnuaa «XuUMHS KOOPJIWHAIIMOHHBIX COEIMHEHUN» OTHOCUTCS K broky 1,
JUCIIUIIMHAM TI0 BBIOODY U SIBJISIETCA albTEPHATUBHOM TUCIUIUIMHON; U3y4yaeTcs B 6 cemecTpe.
XUMHUST KOOPJIMHAIMOHHBIX COCAMHCHHM, KaK CaMOCTOSTEIIbHOE HAyYHOE HarpaBlieHUE,
SBIISIETCS BAXHOW COCTAaBHOHM YacThlO XMMHUYECKOW Hayku. Ee pe3ynbTaThl U JOCTHKEHUS
OKa3bIBAIOT CYIIECTBEHHOE BIMSHHME HAa Pa3BUTHE U pEIICHHE Kak (DyHJAaMEHTalIbHBIX, TaK U
HpaKTI/I‘-IGCKI/IX 3a1a4 O6HICCTB& nu I/ICHOJ'IBSyIOTCSI BO MHOIrumx C(l)ean KNU3HCACATCIBHOCTU
YeJioBeyecTtBa. B HpOMI)IIHJ'IeHHOM 158 CGHBCKOXO3ﬂﬁCTBCHHOM HpOI/ISBOI[CTBaX, B pCHIeHI/II/I
DKOJIOTMUYECKUX 3a/a4, B MEIUIIMHE, B MHUIIEBON MPOMBIIUICHHOCTH. TEOpeTHYEeCKHil apceHa
XUMHUH KOOPJIWHAIIMOHHBIX COCOUHEHHH W CcaMH KOOPIWHAI[MOHHBIE COEIWHEHHUS IIHPOKO
I/ICHOJ'IB?,yIOTCS[ HpaKTI/I'-IeCKI/I BO BCEX OTpaC.]'ISIX XI/IMHLIGCKOﬁ HaYKI/II aHaJIHTquCKOﬁ nu
OpraHUYeCcKON XUMUU, OMOXUMUH, KaTaJau3e, dJEKTPOXUMHUU, (OTOXUMHUH, TEOPHUH PACTBOPOB U
T.A. B CB3M ¢ 3THUM pa3BUTHE TEOPETHUYECKOTO M OKCIEPUMEHTAIBHOTO Oa3zuca XUMHUU
KOOPJMHAIIMOHHBIX COSIMHEHUH KaK MEXIUCIUTUIMHAPHON HAyKH UMEET OOIIEXUMUYECKOE U, B

11eJI0M, OOIIeHaAYIHOE 3HAUCHHE.
Taoauma 2.1.

CBs3b AUCHHUIIJINHBI «XuMus KOOPAMHAIIUOHHBIX coeIMHEeHN C
npeamecTBY OIUMHA JUCHUIIVIMHAMHA U CPOKHA UX U3YYCHUSA



Kon JvcuMnimneel, OPEAIECTBYIOIINE AUCUUILUIMHE Cemectp
JICLUTUTAHBI «XHUMHUS KOOPIUHAIIMOHHBIX COCTUHEHUI
b1.0.10 Maremaruka 1,2
b1.0.14 dusnka 1,2
b1.0.06 Heoprannueckas xumust 1,2
51.0.07 Opranuueckasi XUMUs 5,6
51.0.08 dusnueckas XuMus 5,6

B pe3yJbTaTe 0CBOCHUSA TUCHUIIJIHHBI oﬁyqaloumi/im JOJI/KCH:

3HaTh:
OCHOBHBIC ITOHATHUA XMMHUHU KOOPAWMHALIMOHHBIX CO@I[HHCHI/Iﬁ;
. HOMEHKJIATYPy U U30MEPUI0 KOMIUIEKCHBIX COCIMHEHU;
o OCOOEHHOCTHM  KOMIUIEKCOOOpa30BaHUS B pa3jIMUHBIX  arperaTtHbIX
COCTOSIHHSX;
. TEOPHUIO KOOPANMHALMOHHBIX COEAUHEHHUI;

(UBUKO-XMMHYECKHUE METObI UCCIICIOBAHUSI CTPOCHHS U CBOWCTB, METOJIUKH
WX CHHTE3a, OUUCTKHU U UICHTU(PUKALINH,

L4 O BO3MOXHOCTH NPHUMCHCHUA TEPMOJIUHAMHUYCCKOIO MU KHHCTUYCCKOTO
noAXO040B K OITMCAHHUTIO peaKHI/Iﬁ KOMIIJICKCHBIX YaCTHII,
® 00 MCIOIL30BAHUN KOOpAWHAITMOHHBIX COCIUHCHHU B Pa3InYHBIX obnacTax

YeJIOBEYECKON KU3HHU.

YMmerhb:

° CHUCTEeMAaTU3UpPOBaTh M 0000IIaTh 3HAHWS, TOJIYYCHHBIE MPU H3YUCHHUH
JEKIUHN U IPYTUX y4eOHO-HAYYHBIX HCTOYHUKOB UH(pOpMaLnH;

° CBOOOJIHO M TPaMOTHO H3JIaraTh TEOPETUYECKHH MaTepuaa MO0 OCHOBHBIM
BOITPOCAaM XUMHUU KOOPAUHALIMOHHBIX COCTUHEHNM ;

° HCIIONIb30BaTh COBPEMEHHBIE (DU3UKO-XUMUYECKUE TOIXObl, MPUEMBl H
METOABI IJIsA I/I?)y‘—IeHI/ISI OCO6CHHOCTCI\/'I HpOTeKaHI/ISI peaKHI/Iﬁ KOMIIJIEKCHBIX YaCTHIL,

° WCIIOJIb30BaTh TIOJYyYEHHbIE 3HAHUS JUISI TIOCTAHOBKHM, IIPOBEACHHUS U

UHTEPIpPETALUU PE3yJIbTaTOB YKCIIEPUMEHTAIBHON padoTHI,

Baangern:
° METOJMKON TMPOBEIECHUS XHUMHUYECKOTO OJKCIEPHUMEHTa B JabOPaTOPHBIX
YCIIOBHUSIX;
° YMEHUEM TPABUILHOTO OOBSICHEHUS PE3YJIbTATOB AKCIIEPUMEHTA, €CIIH JIakKe
pe3yNbTaT OTPUIIATETHHBIN;
o METOoAaMMU OKas3aHus HepBOﬁ IIOMOIIIN HpI/I HCCUYACTHBLIX cnyqaﬁx B

XUMUYECKOH JabopaTopuu;



(I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IMI/I MCTOHdaMH UCCIICAOBAHUA CTPOCHUA U CBOI>'ICTB;

METOIUKON

COCTUHEHUN.

[Iporiecc wu3ydeHUsT UCHMILIAHBI

CUHTE3a,

O4YUCTKH u

UIeHTU(DUKAITAN

KOMIIIICKCHBIX

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCA, POPMUPYEMBIE B
PE3YJIbTATE OCBOEHUA JTUCIUIIJIMHBI

HampaBlieH Ha (OPMHUPOBAHHE dJIEMEHTOB

cienyromux kommereHiuii B coorBerctBun ¢ ®I'OC BO u OIIOII BO mno nanHOMY

HaIpaBJICHUIO IMTOATOTOBKHU:

Kon HaunmeHnoBanue HNuaukarop B pesyabTare ocBoeHUs
KOMIICTEHIL KOMIIeTCHIIUH HOCTH/KCHH S AUCHUIVINHBI 00y4arommiics
UM KOMIIeTeHIIHH JMOJI7KEH
YHnusepcanvnvie kKomnemenyuu u UHOUKAMOPHL UX OOCMUNICCHUS
YK-8 Cnocoden YK8.1. Ananuzupyetr | 3HaTh:

€031aBaTh u | pakTopsl BpenHoro | npasuia noeneHus npu YC pas-
MO//1ePKUBATH B | BIMSHUS 3JIEMEHTOB | JIMYHOI'O XapakTepa; aHaTOMO(pu-
NOBCEeIHEBHOI KM3HM | CPEIBI oOWTaHUs | 3UOJIOTUYECKUE ITOCJIEICTBHS
" B | (TEXHUYECKUX BO3-ICHCTBUSI  Ha  4YeJIOBEKa
npogeccHoHAJIbHON | CPEICTB, TPaBMHU-PYIOIIUX, BPEIHBIX H
NAeATEeJbHOCTH TEXHOJIOTUYECKUX MOpaXKaroIINX (baxTOpOoB;
0e3omacHble YCJIOBHS | IIPOLIECCOB, UICHTUPUKAIUIO Tpas-
JKH3HENesATeJIbHOCTH | MaTepPUAIOB, 3JaHUM | MUPYIOLIUX, BPEIHBIX U MOpa)ka-
ISt COXpaHeHHd | U COOPY-)KEHUH, | IOIMX (PaKTOPOB UPE3BBIYANHBIX
NPUPOAHOH  Cpelbl, | IPUPOIHBIX U | CUTyaluil.
olecrieyeHust COLIMATIBHBIX Ymern:
YCTOMYHBOIO SIBJICHUI ) OLICHUBATH IIOCJIECACTBUSA BO3JEH-
pa3BuTusl o0mecTBa, | YK — | CTBHA Ha 4YeEJIOBEKa OIIaCHBIX,
B TOM 4uciae npu |8.2.Wnentudunupye | BpeAHBIX U IOPAXKAIOUIMX
yrpose H|T OTMacHbIe u | GaKTOpOB, pEKOMEH/I0BATh MEPbI
BO3HMKHOBCHHMH BpelHble (DAKTOPHI B | 110 CHMXKEHHIO PHCKA.
Yype3BbIYaHHbIX pamKax Baangers:
CUTYauMii M BOCHHBIX | OCYIIECTBISIEMOM IIpYUEMaMH OKa3aHMs IEPBOM IIO-
KOH(}IUKTOB JIESITEJIbHOCTH. MOIIIM ¥ METOJIBI 3AIUTHI B YCIIO-

VK - 8.3. BeusBisier | Busx UC.

po0JIeMBl,

CBSI3aHHbIE c

HApYILICHUAMU TeEX-
HUKA 0e30MacHOCTH
Ha paboyeM MecTe;
npearaeT
MEPOIPUATHUSA
MPEIOTBPAIICHUIO
Ype3BbIYANHBIX

Io

CUTYalH.




YK- 8.4. Paznsacuser
npaBuja TMOBEICHUS
NPy BO3HUKHOBEHHUU
Ype3BbIUYAHBIX
CUTYyalui
MIPUPOTHOTO u
TEXHOT€HHOI'0 TMpO-
HCXO0XKICHUS; OKa3bI-
BaeT MEPBYIO
IIOMOIIb, OIHICBHIBACT
CIOCOOBI y4acTHsl B
BOCCTAHOBUTEIIHLHBIX
MEpPONPUATHSIX.

HpOd)éCCllOHaJleble KomnemeHuuu u uHOuKamOPbl UX O0CMUICEHUA

IIK-9

Cnocooen
HCIO0JIL30BaTh
0a3oBbIe MOHATHSA
3KO0JOrHYeCKOM
XHMHH, METO10B
0e30macHoOro
oOpameHust c
XUMHYECKHMH
MaTepuajaMu c
y4eTom 175'¢
(puznyeckux "
XHMHYECKHX
CBOMCTB, CIOCOOEH
NPOBOAUTH  OLIEHKY

BO3MO’KHBIX PUCKOB.

IIK-9.1. IIpoBoauT
MOHUTOPHHT, OLICHKY
COCTOSIHUS
OKpYKaroIleu Cpeibl,
3HAET MPUHIIUIIBI
OXpaHbl MMOYB U HEIp,
0 POJIK U MECTE
OMOTEXHOJIOTHYECKUX,
OMOMEIUIIMHCKHIX
WHHOBAIIUM B CUCTEME
YIpaBJICHUS
WHHOBAIUSIMHU B PO,
OCHOBHBIC aCIICKTHI
Konnenmnu
YCTOWYHBOTO
Pa3BUTHS; IPUHITUTIBI
OINTUMAJIBHOTO
MIPUPOIOTIOTB30BAHMS
Y OXpaHbl IPUPOJIBL;
OCHOBHBIEC METO/IbI
YIPaBJICHUS
MPUPOAOOXPAHHON
JIeSITEIIbHOCTH;
OCHOBHBIE MTPUHITUTIBI
opranmzaiuu  OOIIT
u pexKUM
JIeSITEIIbHOCTH,
OCHOBHBIC TTIOHSTHUS U
3aKOHBI SKOJIOTHH.

IIK-9.2. OnenuBaer u
MIPOTHO3UPYET
MEPCICKTUBHOCTD
00BEKTOB CBOEH
npodeccCHoHABLHOM
JESATENHHOCTH ISt
OMOME TUIIMHCKUX
IIPOU3BO/JICTB;

3HaTh: 0a30BbIE NOHATUI
JKOJIOTUYECKOU XUMUH.
YMeTh: nenaTh 3aKJIIOUYEeHHUS Ha

OCHOBaHHUU aHajm3a 5
COITOCTaBJIEHUU BCE
COBOKYITHOCTH HAMEIOIINXCS
JIAHHBIX MCII0JIL30BAaTh OCHOBHEIE
METO/IbI 0e30I1acHOTO
oOpallleHdss ¢  XHUMHYCCKUMHU
MaTepUaIaMH, MIPOBOJINTH

OIICHKY BO3MOYKHBIX PUCKOB IIPH
0o0paleHnu ¢ XUMUYECKUMU

MaTepuaIaMH.
Baagern: TEXHUKOH
Oe3omacHoro  obOpamieHus ¢
XAMHYECKIMHU

PCaKTHBaAMU U MaTCpHUaJIaMHU.
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IIK-9.3. Vcnonb3yer
3HAHMUSA IS
IUTAHUPOBAHMS U
peanuzanuu
MOHHMTOPHHTA
METOJIOB OXPaHBI
YKUBOM MTPUPOJIBI;
MPUMEHSIET TTPUEMBI
ornpeeieHUs
OMOI0TNYCCKOM
0e30macHOCTH
MPOTYKITHH
OHMOMETUIIMHCKHIX
IIPOU3BO/ICTB.

4. OBBEM JINCHUIINHBI ¥ BUbI YYEBHOMN PABOThI

Taoauna 4.1.
O0beM 1MCUMIJIMHBI M BU/ABI Y4e0HOI padoThl
Buj yueOHoii padoThl Bcero 6

4acoB ceMecTp
OO01mast TpyT0eMKOCTh TACITUTUTHHBI 108 108
AyIUTOpHBIE 3aHATHUS 50 50
Jlexun 18 18
[IpakTuyeckue 3aHsTHS 32 32
CamocrosrenbHas pabota ctyneHtoB (CPC) 58 58

5. COAEPKAHUE JUCIUIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIN ACTPOHOMHNYECKHUX YACOB 1 BU/10B YYEBHbIX

3AHATUN

5.1. CtpykTypa u coiep:kaHue IHCUHILIMHbI

Taoauna 5.1.

OO01ast TPyI0eMKOCTh TUCHIUIUIMHBI COCTABISET 3 3aueTHbIC equHUIIbI, 108 yacoB

Buabl ®opMbI TEKYLIET0
Paznen = y4eOHoii padoThI KOHTPOJIA
Ne JCHMTILTHHBI 2 ycneBaeMoOCTH
n/n 3
@)
JIEKUMU | TPaKT. | cam.p.
OCHOBHBIEC TOHSTHS
1. | XuMuUU KOOpIUHAIIN- 8 2 6 10 TecToBBI KOHTPOIIH

OHBIX COEJIMHEHUI.




XuMH4ecKkast CBA3b B
KOOPAMHALIMOHHBIX
COEINHEHUAX

Komrmekcoobpazosar
€I ¥ JIUTaH/IbI,

2. | u3oMepusi KOOpAUHa- 8 4 6 12
IIUOHHBIX COCIIUHE-
HHUI.

KounTponbhas pabota

Tepmoaunamuka

KOMILJIEKCO00Opa3oBa-

Hus. Ouznko-xumMu-

3. 8 4 8 12 Komnoksuym
YeCKHe METOAEI B KO-

OpJIMHAITMOHHOM

XHUMHHU.

CHHTE3 U PeaKIHMOH-

Has crocoOHOCTh KO-

4. 8 4 6 12 Kontponbnas padota
OpAMHAIIMOHHBIX

COE€IUHEHUN.

HpI/IKHaI[HBIe aCIICK-
Tbl XUMHUHU KOOPpAH-

5. 8 4 6 12 Komnoksuym
HAIlMOHHBIX COEOU-
HEHU.
HToro: 18 32 58 3K3aMEH

5.2. Cozlep)lcalme JUCHHUILINHBI « XUMUSA KOOPpAMHALIMOHHBIX coeTUHEHU»

1. OcHOBHBIC MOHATHSA XMMHUHM KOOPJAMHALUMOHHBIX cOeAMHeHUl. XUMHUYeCKasi CBA3b B
KOOPAMHAIIMOHHBIX COCIHNHEHHUSIX.

KpaTkas ucropus pa3BUTHS XUMHUH KOOPAMHALMOHHBIX coequHeHHi. OOmue cBeleHus u
HOHATUS O KOOPAWHAIMOHHBIX COeAMHEHMsX. L[eHTpalbHBIi aTOM — KOMILIEKCOOOpa3oBaTeb,
JUTaHJbl, BHYTPEHHSSI W BHEIIHAS KOOpAMHALMOHHBIE cdepbl. CTeneHb OKHUCIEHUS U
KOOPJAMHAIIMOHHOE 4YHCJIO LEHTPAJIBHBIX HOHOB. JleHTaTHOCTh nuraHaos. Jlucconuamus B
pacTBOopax  KOMIUIEKCHBIX  yacTull.  Kraccubukanus W mOpaBuiga  HOMEHKIATYpPbI
KOOPJIMHAIIMOHHBIX ~ coequHEeHuH. JleranbHble, TOJMHBIE M  COKpalleHHblE  (HOPMYIIBI
KOOpJMHAIIMOHHBIX  coequHeHU. (OCOOEHHOCTH KOMIUIEKCOOOpa3oBaHUs B PAa3IUYHBIX
arperaTHbIxX COCTOSIHUSIX (TBepnas, KUAKas u ra3oBast ¢azer).
MopnenbHbple  TOAXOAbl K  OOBSICHEHHIO TapaMeTpOB  XUMHUYECKOIO  CBSI3bIBAHMS B
KOOPJMHAIIMOHHBIX COEJUHEHMSX. OJIEKTPOCTATUUECKUM MOAXOA: MOJEIb MYJIbTUIOJIBHBIX
B3aUMOJICVCTBUM M KOHULEINLHUS SJIEKTPOHEHUTPaIbHOCTH. Teopus KpHUCTAUIMYECKOTO MOJIS.
OOBbsicHEeHHE CIEKTPaJbHBIX M MAarHUTHBIX CBOWCTB KoMmIuiekcoB. [IpoGiema crabminzanuu
COCTOSTHUI OKHCJEeHMsI KoMIulekcooOpazoBateneil. Dddext Sna-Temnepa. MeTon BaJeHTHBIX
cBsizeil. HU3K0- 1 BBICOKOCIIMHOBBIE KOMILJIEKCHI. BHYTpH- U BHEITHEOPOUTAIbHBIE KOMIUIEKCHI.
Teopus mosst TMraHA0B Kak pa3BUTHE TEOPUU KPUCTAIIIMYECKOTO MOJs. AHAIN3 BO3MOXKHOCTEHN
U OIpaHWYEHUM NPUMEHEHHs NOAXOJ0B K ONUCAHUI0 XHMHUYECKOW CBSA3M B KOMIIJIEKCHBIX
yacTuuax.

2. Komniekcoo0pasoBartenu u Juranabl. U3omepusi KOOpAMHANMOHHBIX COeHHEHHMIA.
OOG30pHBIA  aHAIM3 KOMIUIEKCOOOpA3yIOMUX CBOMCTB »dJeMeHTOB | — 8 rpynm
[Teppoanueckoil CHUCTEMBI: 3HAYEHUS KOOPAMHALMOHHBIX UHCEN, XapaKTEepHbIE JIMTaHAbI,
YCTOMUMBOCTM UM TEOMETpUsl KOMIUIEKCOB, Haubojee aJeKBaTHbIE MOJEIN CTPOCHUS
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KomruiekcoB. Lllenounble U 1eI0YHO-3eMeNIbHbIE METAIIIB KaK KOMILIEKCOOOpa3zoBaTeinu. THIbl
0o0pa3yeMbIX KOMILJIEKCOB U UX YCTOMYMBOCTh. KOOpAHWHAIMOHHBIE COEAMHEHHUS P-3JIEMEHTOB.
OcCo0eHHOCTH KOMILIEKCOOOPa30BaHUs pellko3eMeNbHbIX 31eMeHToB (P33). 3akoHOMepHOCTH
W3MEHEHHUSI YCTOMYMBOCTH M CTPOEHUA KOOPAMHALMOHHBIX COE€IMHEHUW B psay P33, ponb
"mantaHouaHoro" cxkatus.OO0mas kimaccupuKanus JIUra€iaoB. JIMraHael  MOJICKYIISIPHBIX
KOMIUIEKCOB: aTOMbl, HOHBI, IUTOMO-, IOJINTOMO- 1 T€TePOsACPHbIE HEOPraHUUYECKHE MOJIEKYJIbI,
OpraHMYEeCKHUE COeIUHEHUs. AMOUJEHTATHOCTb JIMIAHJOB. Xe€JaTHbIE JIMTaHbI, MOHSATHE O
XEJIaTHOM U moyimxenaTHoM 3¢ dexTax. MakpolUKINYecKue JUraHabl, UX KiIacCHUPHUKAIuUs IO
SAuumupckomy. Makpouukianueckuii 3Qdext. JIuranapl KOMIUIEKCOB C MHOTOLEHTPOBBIMH
KOOPJMHAIIMOHHBIMU  CBSI3IMU. JIMranabl Ju- M TMOJUSACPHBIX KOMIUIEKCOB. MOJeKybl
pacTBOpUTENEH Kak JIMTaHAbl COJIbBATOKOMIUIEKCOB. JlOHOpHAas cuila pacTBOPUTEINIEH.

Tunel  u30MepUM  KOOPAWHAIMOHHBIX  COEIWHEHUM: THUJpaTHas, HOHM3AIMOHHAS,
KOOpJMHAIIMOHHAs (B T.4. KOOPAMHALMOHHASI IOJMMEpUs), CTPYKTYpHas, HU30MEpHs CBS3H,
reoMeTpuueckas, oOnrtuyeckas ©  KoH(popmauuoHHas. BnusHue Tuma — u3omepuu
KOOPJMHAIIMOHHOTO COEJIMHEHUS Ha ero (U3UKO-XUMHUYECKUE CBOIICTBa.

3. TepmoamHamMuka KoMILIeKcooOpa3oBaHusi. PU3MKO-XMMHYECKHEe MeTOAbl B
KOOPJAMHAIMOHHOW XUMHH

TepMoauHaMHUUyecKue  XapakTEPUCTHKH  pPEaKUMM  KOMIUIEKCOOOpa3oBaHMs,  HX
B3aUMOCBs3b. KOHCTaHThl  yCTOMYMBOCTHM  KOOPJMHALMOHHBIX  COEIMHEHH. Meroabl
CTaHJAPTH3AIMM  TEPMOJAWHAMHUYECKUX  IapaMeTpoOB  KOMILIEKCOOOpa3oBaHus.  Pacuersl
paBHOBecHil KoMIUIeKcooOpa3zoBaHusi. OCHOBHBIE (DAKTOpPHI, BIUSIOUIME HA YCTOWYMBOCTH
KOMIUIEKCOB. Psan MpBuHra-Yunesamca i M30XOpHO-M303apsAHBIX HOHOB. TeMIiepaTypHbIe
3aBUCUMOCTH KOHCTAHT YCTOWYMBOCTH KaK OTPAKEHHE KOBAJIEHTHOI'O U 3JIEKTPOCTATUYECKOTO
BKJIaJIOB B KOOPJMHALMOHHYIO CBf3b. 3aKOHOMEPHOCTH HW3MEHEHMs I10CIIE0BATEIbHBIX
KOHCTAHT YCTOMYMBOCTH (CTATUCTUYECKAs M "XUMHUYECKAss" KOMIIOHEHTHI, BIUSHUE HPUPOABI
JIMTaHJa, CIIMHOBOTO COCTOSIHMSI, THOpuAN3anum). TepMoaAMHAMHUKA X€JIaTHOTO, OJUXEIaTHOTO
¥ MaKpOIMKINYecKoro 3¢ dexToB. BnusHue pacTBopuTeNst Kak Cpebl 1 XMMHUUECKOTO peareHra
Ha KOMILJIEKCOOOpa3oBaHHE.

OOmiass cTparerusi NMpUMEHEHHUS (QHUIUKO-XUMUYECKUX METOJ0B B KOOPAMHAIIMOHHOU
xumud. [udpakimonnsie MeTonsl (peHTreHorpadus, 3yekTpoHorpadus, HeHTpoHorpadus).
Cnextpockonnueckue meronsl (SAMP, OIIP, SAKP, KP, y-pe3sonancHas, abcopOuuoHHas B
IIMPOKOM Juamna3oHe UIMH BOJH (0T Y® 10 paauo4yacTOTHOW U J1p.). DIEKTPOXUMUYECKHE
METOJbI (TMOTEHIIMOMETpHsI, ToJsporpadus). DKCTpakIMOHHBIE MeToAbl. Kamopumerpuyeckue
METOJbl, B T.4. METOAbl TEPMHUYECKOro aHanu3a. MccienoBaHuss pacTBOPUMOCTH.
HNonoobmenHbie MeTo1bl. KOMITbIOTEpHOE MOIETUPOBAHUE.

4. CuHTe3 M PpeaklHOHHAsi CHOCOOHOCTbL KOOPAMHALMOHHBIX  COeJIMHEHMI

Crparerusi cuHTe3a KOOPAWHALMOHHBIX coeAMHEHUN. [IpsiMble 1 KOCBEHHBIE IIyTH CHHTE3A.
TepMoaIMHaMUYECKM U KMHETHYECKM KOHTPOJIMPYEMbIE peakuuu cuHTe3a. IIpumeps! cuHTe3a
KOOPJIMHALIMOHHBIX COEJUHEHUN C MOHOJEHTAaTHBIMHM, XEJAaTHBIMM M MAaKPOLHMKINYECKUMU
auraigamMi. OCOOEHHOCTHM CHUHTE3a MOJHSANEPHBIX COeIMHEHMH. TeMIIaTHBIM CHHTE3
KOMIUIEKCHBIX 4acTHL. MeTOIbl CHHTE3a, CBS3aHHBIE C 3aMOPAXMBAHMEM DPABHOBECUH
KOMILIeKcooOpa3oBaHus. OKHCIEHHE WM BOCCTAHOBJICHHE JOMUHHUPYIOIIETO KOMILIEKCa B
cucTeMe KOMIUIEKCHBIX JacTHIl. "I eHeasornueckuii" cuHTES.

Knaccugukanus peakuuil KOMIUIEKCHBIX dYacTull. DopmalibHash KHHETUKA OIMCAHHS
peakumii. IloHATHE O KHHETHYECKOW YCTOMYHMBOCTH KOOPAMHALIMOHHBIX COEIUHEHM.
MexaHu3Mbl peakiuii 3aMenieHuss JuragoB. OCOOCHHOCTH TEPMOJIN3a KOMIUIEKCHBIX YaCTHII.
O ekt TpaHC-BIUAHUS B KBaIPATHBIX M OKTa3JpUYECKUX KOMIUIEKCAX.

5. IlpukiagHble aCNEKThl XUMHUU KOOPANHAIMOHHBIX COeINHEeHUI
KOOpI[I/IHaI_[I/IOHHBIe COCAUHCHHUA B JKHBBIX OpraHu3sMax. BI/IOMeTa.H.IIBI, HUX KpaTkas



xapakrepucTtuka. [loHatue o OMOKOOPIMHALMOHHOW XMMHHU. BHKOMIUIEKCHI M OMOKIAcTEpHI.
bHOKOMIUIEKCHI ¢ aHMOHAMH HEOPraHUYECKHX KHCIOT. BMOKOMILIEKCHI ¢ aMUHOKHCIOTAaMHU U
OenKkamH. buoxomiuiekcel ¢  mopdupuHAMHU. TOKCMYHOCTH ~ METaJUIOB: poiib
KOMILJIEKCOOOpa30BaHuUs.

OcHOBHbIE ~ aCHEKThl NPUMEHEHUS KOOPAMHALMOHHBIX  coeauHeHuil. KommekcHble
COCIMHEHUs IUIaTHMHbl KakK IPOTHBOOIYXOJIeBble mpenapaTsl. [IpoGiembl pa3paboTku
JIEKapCTBEHHBIX ()OPM Ha MX OCHOBE. lIpuMEHEHNE eTYyYnX KOOPAMHALMOHHBIX COSINHEHHN B
TEXHOJIOTHH TOJIYYeHHUsSI MaTepuanoB u3 razoBoil ¢azel (MOCVD). OcHOBHBIC pa3HOBUIAHOCTH
MaTepuaioB, mojiydaeMbix 1o texHojsorun CVD. IlepcriekTuBbl IPUMEHEHUS TETEPOSAEPHBIX
COCJMHEHUN MpU CHHTE3€ MHOIOKOMIIOHEHTHBIX MarepuanoB. OCOOEHHOCTH pPa3IUYHBIX
CIIOCOOOB MEpeBOJla KOMILIEKCHBIX COEIMHEHHUH B Map, BbIOOp ONTHUMAJIBHOIO crocoba B
COOTBETCTBUH C IPUPOIOM KOMILIeKca. KOMIIIIEKCHI B TaJlbBaHOTEXHUKE, aHAIIUTUYECKON XUMUU
U J1p. 00J1acTsX.

6. ObPA3OBATEJIBHBIE TEXHOJIOT'TA

N3ydyeHne TeOpeTHUECKOro MaTepuajla OCYIIECTBISETCS C MOMOULIbI 3JEKTPOHHBIX
CpeICTB O0yUEHUs TPHU HEMOCPEACTBEHHOM MPOYTEHUH JAHHOTO MaTepuaia JEKTOPOM.

Jlis  OLIEHKM OCBOEGHHS TEOPETHUECKOT0 Marepualia CTYACHTaMH HCIOJIb3YIOTCS
TPAAUIIMOHHBIE TMHCHMEHHBIE W YCTHBIE KOHTPOJIbHBIE MEpPONPUITHS  (KOJUIOKBHUYMBI,

KOHTPOJIbHBIE paOOTHI).

7. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA 51

CAMOCTOSITEJTbHOM PABOTBI OBYYAIOIIUXCS MO JUCIUATIIMHE

CamocrosiTenpHas paboTa CTYJAEHTOB MO KypCcy MpHU3BaHa HE TOJIBKO 3aKPEIUIsTh U
yrayOnsiTh 3HAHUS, MOJTYYCHHbIE Ha ayAUTOPHBIX 3aHATHIX, HO U CIIOCOOCTBOBATH Pa3BUTHUIO Y
CTYJIEHTOB TBOPUYECKUX HABBIKOB, MHUIIMATHBBI, YMEHUIO OPTraHU30BaTh CBOE BPEMSI.

[Ipu BBITIONTHEHUH IJIaHA CaMOCTOSITENILHOM PabOThI CTYAEHTY HEO0OXOIUMO HU3YYHTh
TEOPETUYECKHI MaTepuasl, HE TOJBKO B Y4YeOHHMKAX M Yy4eOHBIX MOCOOMSAX, YyKa3aHHBIX B
OoubnuorpadguuecKkux CIUCKAaX, HO M MO3HAKOMHUTHCS C MyONUKAUUAMU B TEPHOJUYICCKUX
U3JIaHUSX.

JlexIMOHHBIE 3aHATHS TPOBOJATCA 1 pa3 uepe3 Hemeno B o0beMe 2 4acoB M 2 4YacoB
MPaKTUYECKUX 3aHATHUH KKIYI0 HEJENI0 B mecToM ydeOHOM cemectpe. Ilocie okoHuaHus
W3YYCHUS KaKJOW TEMBbI CTYAEHTHI MPOXOAAT COOECeOBaHWE, BBIMNOJHSIOT KOHTPOJLHBIC
paboTHI.

7.1. IlepeueHb-y4eOHO-METOAMIECKOTO 00ECIIeUEHUS sl 00 yJaIOIMUXCS 110 UCITUTUTHHE:

1. bacono ®@., Jlxxkoncon P. Xumus KoopAUMHAIIMOHHBIX coeauHeHuit. — M.:Mup, 2006.

2. T'punbepr A.A. BreneHne B XUMHIO KOOPJIMHAIIMOHHBIX coenuHeHui. — M. — Xumus,
2006.

3. Kykymkun F0.H. Xumust koopauHanmoHHbIX coeaunenuit. — M.:BIIL., 1985.
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4. Kykymkun B.1O., Kykymkun FO.H. Teopust u mpakTuka cMHTE3a KOOPAMHAITMOHHBIX

coenunenuit. — JI.:Hayka, 1990.

7.2. YkazaHus ajisi 00y4aronuxcs M0 OCBOCHHIO TUCITUTUTHHBI

Taoauna 7.1.
Conep:xkaHue caMOCTOSITEIbHOI PadoThI 00yYAIOIIUXCSH
Homep Tembl/60npOChHL, BLIHOCUMDbIE HA [Kon-60 Dopmul
pazoena CamocmosimenvHoe usyuenue Yacos pabomal
(memwi)
1.
OCHOBHBIE MOHITHUS XUMHH KOOPIUHAITMOHHBIX cobeceioBanue,
coeMHeHUI. XUMHUYECKast CBSA3b B KOOPIUHAIIMOH- 10 TECTOBBIN
HBIX COCIMHCHUSIX KOHTPOJIb
2. cobecenoBaHue,
KomruiekcooOpa3oBareiy 1 IMTaHIbl; K30MEPHUs .
. 12 TECTOBBIN
KOOPIUHAIIMOHHBIX COCTUHCHHIA.
KOHTPOJIb
cobecenoBaHue,
3. TepMmoauHaMuka KOMILIEKCO0Opa3oBaHus. OU3UKO- .
N 12 TECTOBBIA KOH-
XUMHYECKHE METO/IbI B KOOPIUHAIIMOHHON XUMUHU.
TPOJIb
4. cobeceioBaHue,
CuHTE3 U peaKIMOHHAs CIIOCOOHOCTh KOOPAMHAITH- 19 TECTOBELE
OHHBIX COEIMHEHUN. KOHTPOJb
5 ITpuKIIagHbIE ACHEKTHI XUMHUH KOOPIMHALIMOHHBIX cobecenoBaHue,
' P A . pAKHAL 12 TECTOBBIA KOH-
COEIMHEHHIA.
TPOJIb

8. OHEHOYHBIE CPEACTBA JUJIA TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIAH

Ilpumepnwie 6onpocwt 012 cobecedosanus

OCHOBHBIE MOHITUS XUMHUH KOOPAWHAIIMOHHBIX COSTMHEHUH.
Turel peakuuii KOMIUIEKCOOOpa30BaHUs B paCTBOPAX
OyHKINHU, XapaKTEPU3YIOLIIe KOMIJIEKCOOOpa30BaHueE.
MeTop1 pacueTa KOHCTAHTBI PABHOBECHS TI0 (DYHKITUSM KOMIUIEKCOOOpa30BaHUSI.
DKCTIepUMEHTAITEHBIC METOIBI M3YYCHHUST KOMIUIEKCOOOpa30BaHMs
JlaOupHBIE M HHEPTHBIE KOMITJICKCHI.
MeTob1 oTpeieNieHus] COCTaBa KOMITIEKCOB.
KoopanHanmmoHHOE YHCII0 U CTEPEOXUMHUS KOMITIEKCOB
N3omepust KOMITIIEKCOB.

. BepHepoBckue KOMILIEKCHI.

. Kommnekcsi ¢ [1-nurangamu.

. Knaccudukanus HeopraHU4ecKux peaxiiyid.

13. Peaxryist 3aMeInieHus B KOMIUIEKCaX.

14. Peaknus n3oMepH3aIny.

15. KittoueBbie peakiuy rOMOT€HHOTO KaTalln3a.

LCoNoOk WM PR

P e
N = O
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16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

OKHUCITUTENTFHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

[IpuMeHeHne KOMIUIEKCHBIX COEIUHEHUI.

Kakue coenriHeHUs MO)KHO OTHECTH K KOMILIEKCHBIM?

[Tonb3ysch MONOXKEHUAMHA KOOPAVHALIMOHHON Teopur BepHepa naite onpeneseHus

CJICIYIOIINM TTOHSATHSM: a) KOMIUIEKCOOOpa30BaTelb, 0) JIMTaH Ibl, B) KOOPAMHAIIMOHHOE

YHCII0 KOMITJIEKCO0Opa30BaTelis, I) BHYTPEHHsISI U BHEIIHSSA cepa KOMIUIEKca.

Kaxk onpenensitorces 3apsa KOMIUIEKCHOTO HOHA U CTENIEHb OKUCIICHUS

KOMIUTIEKCOOOpa3zoBares?

Kakas cBsi3b MeX1y CTpOCHHEM aTOMOB 3JIEMEHTOB U UX CIIOCOOHOCTBIO K

KoMIuIeKcooOpa3oBanuto? IlpuBeante mpuMepsl THIMYHBIX KOMILUIEKCOOOpa30BaTEIeH.

[IpuBenuTe npuMepsl TUIIMYHBIX JTUTaHI0B. Kakue nuranipl Ha3bIBaOTCS

MOHOJICHTAaTHBIMH U KaKU€ MOJIUIEHTaTHBIMU?

Kaxkoe BausiHuE JOIKHO OKa3bIBaTh HA 3HAUEHUE KOOPAUHALIMOHHOIO YUCIIA YBEIUUCHUE

paamyca u 3apsja: a) KOMIIEKCooOpaszoBares, 0) murannoB? KakuM cooTHOIIEHUEM

JBYX CHJI, ACHCTBYIOIIUX MEKY LIEHTPAJIbHBIM aTOMOM U JIMTaHAAMH U MEX]1y CAMUMU

JUTaHJaMH, OIIPENENSIeTCs KOOPAUHAIIMOHHOE YUCIIO?

JlaiiTe onpeneneHye u NpUBeIUTE MPUMEPHl OCHOBHBIX TUIIOB KOMITJIEKCHBIX

COECIMHEHU.

VYKaxxuTe OCHOBHBIE BUbl N30MEPUU KOMIUIEKCHBIX coelMHeHU. [IpuBennTe npumepsl.

Kak ¢ no3unuii MeToja BaJIeHTHBIX CBSI3€H OOBSCHUTH OOPAa30BAHUE CBA3EH MEXAY

KOMIUIeKcooOpa3zoBateneM u nuranaamu? Kakue opOuTanu HeHTpaabHOro aToMa MOTYT

OJIHOBPEMEHHO Yy4acTBOBATh B 00pa3oBaHuu cBsizeil? YeM 310 onpeaensercs?

Kakyro reomerpuueckyro KOH(PUTypaIio UMEeT KOMILJICKCHBIM HOH MpU 3HAYCHUH

KOOPIMHAIIMOHHOT'O YUCJIa KOMILIEKcooOpa3oBarens 2, 4, 67 Ykaxure

COOTBETCTBYIOIIME TUIIBI THOpUAM3ALIMN OpOuTAaei.

Kakue koMmiekcHble COeIMHEHNS] HAa3bIBAIOTCSl BHEIIHEOPOUTAIBHBIMU U

BHYTPUOPOUTATIBHBIMU? UeM 00bSICHSACTCS UX pa3iIuyHas IPOYHOCTh?

[To kakuM PKCIIEPUMEHTAIbHBIM JAHHBIM HaXOJAT YHCIIO HECTIAPEHHBIX JIEKTPOHOB B

komiuiekcax? ITpuBennure npuMepsl.

Kaxue xommiekchl Ha3pIBalOT BHICOKOCIIMHOBBIMU U HU3KOCITUHOBBIMU? YKaXHTE

napaMeTphbl, KOTOpPbIE SBJISAIOTCS U1 HUX OOIUMH U PA3TUYHBIMU.

Kakas Teopust monyunsna Ha3zBaHuE TEOPUH KpHUCTasIndeckoro nosst? Yem oTinyaercs

oHa ot Meroaa BC?

Uro Takoe sHeprusi paculeryieHus: KpUCTAIUTMUECKUM I0JIEM, OT YETO OHA 3aBUCHUT?

Kakue pakTops! onpeaenstoT NoI0KEeHNE JIUTaHaa B CIIEKTPOXUMHYECKOM Py ?

Kax TKII o0bsicHsIeT 3aKOHOMEPHOCTH U3MEHEHUSI YCTOMYMBOCTH KOMITJIEKCHBIX

COEINHEHUN?

Ucxons n3 TKII, 00bsICHUTD OKpacKy KOMIUIEKCHBIX COSMHEHUH.

UYro sBIsETCS KOJTUYECTBEHHOM XapaKTEPUCTUKON YCTONYMBOCTU KOMIUIEKCHBIX
HMOHOB?

KakoBo cooTHomeHrne Mex 1y 00I1eil KOHCTAHTOW HECTOMKOCTH U KOHCTAaHTaMH,

XapaKTePU3YIOMIMMH OT/ICIBHBIC CTa/IMH MPOIIecca JUCCOIHAIIMH KOMITJICKCHOTO HOHA?
Kakoe BmusiHuE OKa3bIBaeT KOMILUIEKCOOOpA30BaTEIb HA CBSA3H B KOOPIUHUPOBAHHBIX
okoJ1o Hero Mostekyinax H,O u NH3?

HpI/IBeI[I/ITe HpI/IMepI)I, IIOKA3bIBAKOIIINEC BIIUSIHUC KOOp)II/IHaHI/II/I Ha OKUCJIUTCIBbHO-
BOCCTaHOBUTENBHBIE CBOWCTBA KOMIUIEKCOOOpa30BaTesl.

[TpuBeauTe MpUMephbl KOMIUIEKCHBIX COSAMHEHHI: ¢ KOMIUIEKCHBIM aHHOHOM, C
KOMIIJICKCHBIM KaTHOHOM, ABJIAIOIIMNXCS HGBHGKTpOJII/ITaMI/I. I[aﬁTe UM HA3BaAHHC.

OxapakTepu3yiTe BO3MOXKHbIE MEXaHU3MbI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pe-
aKIUH KOOPAWHAIMOHHBIX coenuHennid. Kak nx pasmumunts? HazoBute HeoOXoammoe U
JOCTAaTOYHOE yCJIOBUE pearn3aliii BHyTPUC(HEPHOTO MEXaHN3Ma.
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Ilpumepnvie séapuanmol KOHMPOILHOU PAdOMbL

Bapuanm 1
1. HasBate  kommuiekcubie  coemuHenus:  Ba[Cu(C,04)2], [Co(NHs)2(en)(Cly)]Cl,
[PtCI,][AuCl.].
2. Harmmucare dopmyiner: a) terpariogonnaar(lll) mumusa™); 6) xjmopua OpomaTeTpaamMmu-
HakBaxpoMma(lll); B) TppaMMHHXJIOPOIUHUTPOKOOAIIBT.
3. Mosxkso a1 ocaguts nobl Ni>+ u3 pactsopa Ko[Ni(CN)s] o6bemom la u C=0,1
Monb/muTp, compepxkamero 0,2 momb KCN(a=80%), ecim moGasute 10™mons cymbduma
amMmoHus? [lpy KakoW MT KOHIIGHTpaluHu Ccyiab(uaa aMMOHHS Ha4YHET BBINAAATh OCAIOK?
(IIP(NiS)=2:10"%).

4. OrmpenenuTe TN THOPUAM3AIMU B CICAYIOUIMX KOMIUIEKCAX, a TaK )K€ W300pasure Mx
reomerpuueckyto ¢popmyiny: [AuCly] ; [PtCls]” .Uemy paBHBI HX MAarHUTHBIC MOMEHTBI?
5. JI1st ocak[eHHs XJIOPHUI-UOHOB, COCTABJISIOIIMX BHEIIHIOW Cepy KOMILICKCHOTO CO-

enunenus, u3 100ma 0,02m pactBopa coenunenust CrCls-5H,0 motpe6oBanocs 20Mi
0,2m pactBopa AQNOs;. Ilo pe3ynabTaram 3TOrO OIBITA COCTABbTE KOOPIUHAIMOHHYIO
bopMyITy COeIMHEHHUS U HA30BHUTE €TO0.
6. C nurangamu c1aboro Wik CHIBHOTO TOJIs KOMIUTEKCH Co ' SIBISIOTCS CHITBHBIME
OKHCIHTENAMH, a Komruiekesl Co’ MPOSIBJISIFOT BOCCTAHOBUTENIbHBIC CBOMcTBa? Kak 370
o00bacuser TKII?

Bapuanm 2

1. Hassartp xomrutekcHbie coequnaerus: Na[Zn(OH)4], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s].
2. Hanwucare ¢opmynsl: a) ammunneHntaunasodeppat(Il) natpus; 6) auruapoxcorerpa-
xnoporutatusart (IV) ammonus.

3. K 0,2m NiSO4 no6asunu paBHbiii 00beM 2M NHs, BEIYHUCINTS [Ni]2+, €CII CUMTATh YTO B
pactBope obpasyercst komruiekcHbIit non [Ni(NHs)g]*+.

4. B kommiekcax [CO(NO2)s]* m [Ni(CNS)g]* murammsr o6magaloT CHIBHBIM IOIEM.
CocTaBbTe SHEPreTHUECKYI0 cxeMy obOpaszoBaHusi cBsizeil (Meron BC) B 9TUX KOMIUIEKCax W
YKaKUTE MarHUTHBIE CBOWCTBA KOMILJIEKCOB.

5. Onpenennute KOOPIUHAIMOHHOE YUCIIO (X): [Fe”Fx]'(X'Z); [Fe”CIx]'(X'Z).

6. Kaxast snektponHas kou(urypamus, d° wm d’, maer Gompiee suadenme Ecxm s
OKTa’APUYECKUX BHICOKOCTTHHOBBIX W HU3KOCTIMHOBBIX KOMILIEKCOB?

Kpurepun onieHKH 0TBeTa CTYAECHTA NPH BbINOJHEHHH KOHTPOJIbHON padoThl

Onenka TpeOoBanus kK 3HAHUAM

OTJIMYHO NPUBEJICHBI TIOJIHbIE IPABUJIbHBIC PEIIEHUs, OTBETHl T'PAMOTHO
apryMeHTHUPOBAHbI

Xopomo AONYIICHBI HCE3HAYUTCIBHBIC TMOIPCIIHOCTH IIpW OTBETaxX Ha

BOIIPOCHI, apTryMCHTAallUuA ObLlIa HE IMOJHOM

YIIOBJIETBOPUTEID B orBerax Ha HEKOTOpBIE BOIMPOCHI JAOMYIIEHBI TPyObIe OMIMOKH,
HO 4acTb BBIBOJOB HE AapryMEHTHPOBAHA WM apryMEHTHpPOBaHa
HEIPaBUIILHO
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HEY/I0BJIETBOPUTE OtBetbl Ha 50 u Gonee % BOMPOCOB OMMOOUYHBI, OONBIINHCTBO
JIBHO BBIBOJOB HE apI'yMEHTHUPOBAHLI WIN apryMEHTHPOBAHLI HENIPABUIILHO

Ilpumepnvie 6apuanmol mecmogvix 3a0aHUlL
Bapuanm 1
1. TlapamMarHUTHBIA HU3KOCIIMHOBBIM BHYTPHOPOUTATBEHBIN

1) [Mn(NO2)]”  2) [CoBre]” 3) [Fe(CO)M]™  4)[VCl]"
2. YCTaHOBUTBH COOTBETCTBUE MEKIY HAa3BaHHEM U (hOPMYIION KOMILIEKCHOHN COH

1 K2[PtC14]
2: [PtC13(NH3)3]Br
3: [CoF3(H20)3]
4: [Co(NH3)s][Co(NO2)s]
A: terpaxsoporuiatuHart (1) kamus
b: 6pomun TpraMMuHTpUHHTpOXIOpOIIaTuHbI (1V)
B: tpuakBarpudTopokobansT
I: FeKCaHUTPOKOOATIbTAT (1) reKCaaMMHUHKOOaIbTa (1 :
nuxnoporerpaammuHHukens E: rekcannanodeppar(ll) kanus
3. YCTaHOBHUTH COOTBETCTBUE MEXKIY (POPMYIION COeTMHEHUS U KOOPAUHAIIMOHHBIM YHCIOM

1: [FeFx]®2 A: 6
2: [Pt(N2H)X]** B: 4
3: [Pd(NH3)x]** B: 5
I:7
J:3
4. Ecmu pacteop cozepxurt 0,05 monb/1 Ko[Ag(CN)s] 1 0,05 mons KCN, K, = 1*10%, 1o
KOHIICHTpAIMs HOHOB cepedpa B MOJIb/JT

5. Ecnu 11 KOMIUIEKCHOTO MOHA 3HEPTus paciieruieHus pasHa 167,2 xJ[»/Moib, To OH
MIOTJIONIAET CBET C JUIMHOW BOJIHBI B HM

6. Ecmu npu AeiCTBUU pacTBOpa CEPHOM KHCIOTHI BECh Oapuii U3 pacTBOpa
Ba(CN),*Cu(CNS), ocaxxaaetcst B Buie cyibbara 6apus, TO KOOPIUHAIHOHHAS
bopmyna comu

Bapuanm 2
1. TlapamarHuTHBIN BBICOKOCTIMHOBBIM BHYTPUOPOUTAIBHBIN

1) [VCle]"  3) [Fe(CO),]**
2) [NiCl]* 4) [Pd(NHs)e]**

2. YCTaHOBHUTH COOTBETCTBHE MCKAY Ha3BAHUCM U (I)OpMyTIOfI KOMILIEKCHOH conu 1:

Ks[Fe(CN)g] A: rexcanmanodeppat(l11) kanus
2: [Ni(NH3)4]Cl; b: xnopun rerpaammunannkessi( 1)
3: Ky[SiFg] B: rexcadropocunukar (IV) xanus
4: [Ni(CO)4] I': TeTpakapOOHUITHHUKEITH

J: nuxymoporeTpaaMMUHHUKEIIS
E: rexcanmanodeppar(ll) xamus
3. YCTaHOBHTH COOTBETCTBHE MEXY (DOPMYJION COSIMHEHUS M KOOPAUHAIIMOHHBIM YHCIIOM
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[Ni(CO)x]°

A4

[Co(CN)X]™®  B:6

[Fe(CO)x]"

B:5
Ir:7
J:3

4. Ecnu pactBop coaepxut 0,02 mosn/nm Cd(NO3), u 1 moas NH3, Ky, = 2,75*10'7, TO

KOHICHTpAalus HOHOB KaAMU:A B MOJIB/T

5. Ecmu MAaKCUMYM IOIJIOMCHHA BUAUMOTI'O CBCTA JJISI KOMIIJICKCAa COOTBCTCTBYCT AJIMHEC

BosTHBI 400 HM, TO SHEPTHsl paclIeIUICHU B KJ[»K/MOJIb

6. Ecnu mis ocaxaenus xyopa u3 pactBopa Ha 1 mosb PtCl,*3NH3 (KUYp; = 6) Tpedyercs 1

MOJIb HUTpaTa cepedpa, TO KOOpANHAIIMOHHAs GopmyTa

COCIUHCHU A

Kpumepuu OUECHKU omeema cmydenma npu éblnOJIHEeHUU mecmoeblx 3a0anuii

Onenka

TpeGoBanus K 3HAHUAM

OTJINYHO

OneHKa «OTIMYHO» BBICTABJISETCS CTYJEHTY, €CJIM OH IIYOOKO U
IIPOYHO  OCBOWJI  INPOTPaMMHBIA  MaTepual,  HCUYEPIIBIBAIOLIE,
IIOCJIEZI0BATENBHO, YETKO M JIOTUYECKU CTPOMHO €T0 M3JIaracT, yMeeT
TECHO YBSA3bIBaTb TEOPHUIO0 C IPAKTHKOH, CBOOOJHO CIIpaBiseTcs C
3aJa4aMH, BOIPOCAaMHU M JPYrMMH BHJIAaMM IPUMECHEHHS 3HAHUM,
[IPUYEM HE 3aTPYAHSCTCA C OTBETOM IIPU BHUIOU3MEHEHUU 3aJaHUU,
IIPABUJILHO OOOCHOBBIBAET MIPUHSITOE PELICHHE.

XOpOLIO

OI_[eHI(a «XOpOIIO» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO
3HACT Marcpurajl, rpaMOTHO U IO CYIICCTBY HU3JIaracTt €ro, He 10ImyCcKas
CYHICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC, TMPaBUIIBHO
MNPUMCHACT TCOPCTUUCCKHUEC IMOJOXCHUA MPHU PCHICHUN MNMPAKTHYCCKUX
BOIIPOCOB U 3a4a4, BIIAACCT HeO6XOI[I/IMBIMI/I HaBbIKaMU U IpUEMaMH UX
BBITIOJTHCHU .

YAOBJICTBOPUTCIIb
HO

OneHka «yJIOBIETBOPUTENHHO» BBICTABISIETCS CTYIEHTY, €CIH
OH WUMEET 3HAaHUS TOJIHKO OCHOBHOTO XapakTepa, HO HE YCBOMJ €ro
JIeTaned, JONMycKaeT HETOYHOCTH, HEIOCTaTOYHO  IpaBHIIbHbBIE
(GOpMYIMPOBKH, HAPYIICHUS JIOTHYECKOW IMOCIEA0BATECILHOCTH B
W3TI0’)KEHUU MPOTPAMMHOTO MaTepHana, UCTIBITHIBACT 3aTPYAHCHUS TIPU
000CHOBAHHUH OTBETA.

HCYIOBJICTBOPHUTC
JIBHO

OueHka «HEYIOBIETBOPUTENBHO» BBICTABIISIETCS  CTYIEHTY,
KOTOpBI HE 3HAET 3HAYMTEIBHOM YacTH MPOTPaMMHOTO Marepuala,
JIOTTYCKaeT CYIIECTBEHHBIE OLTUOKHU, MIMEET 3aTPYTHEHUS MPU OTBETE HA
BOMIPOCHl W o0OOCHOBaHMM OTBeTOB. Kak mpaBuio, oOIleHKa
«HEYAOBJIETBOPUTEIBHO» CTAaBUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT
MPOJIOJDKUTh ~ 00ydeHHue  0e3  JOTMOJHUTEIBHBIX  3aHATHA  TIO
COOTBETCTBYIOLIEH TUCIUILJINHE.

Ilpumepnana memamuka pegpepamos

1. Jlurangsl, ux knaccudukanws, npuauumn XKMKO.
2. KoopIuHalMOHHOE YHCIIO IIEHTPATBHOTO aTOMa, KOH(PUTypaIys KOMILICKCOB.
3. Twurbl KOMIUIEKCHBIX COCTMHCHUN.
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BO0oo~NO A

[uknryueckre KOMIUIEKCHBIE COETUHEHUSI.

[TonusanepHbie KOMIUIEKCHBIE COETUHEHUS.

M3oMeprs KOMITIEKCHBIX COSTUHEHU.

Xumudeckue U GU3NKO-XUMHUYECKUE METO bl N3YUCHHUS CTPOSHHUS KOMILICKCOB.
CnekTpalbHbIe METOJIBI U3YUEHUS CTPOSHUS KOMILIEKCOB.

OyHKIMHU, XapaKTePU3YIOLIe KOMILJIecCO00pa3oBaHUe B pacTBOpax.

0. 'padmyeckue u pacueTHBIE METOBI ONPEICICHHUS KOHCTAHT YCTOMYUBOCTH TIO ()YHKITHSIM,

XapaKTepU3yIIHNM KOMIUICKCOOOpa30BaHKE B PACTBOPAX.
11. O6mmii 0630p IKCIIEPUMEHTATHHBIX METOI0OB U3yUEHUSI pABHOBECUI KOMILJIEKCOB B

pacTBopax.

12. TToTeHIMOMETPUIECKHE METO bl U3YICHHS KOMIICKCOOOpa30BaHUS.
13. CnektpodoromMeTpuuecKkre METOo bl U3Y4YEeHUsI KOOMILIEKCOOOPa30BaHuUS.
14. Uzydenue xomIuieKcooOpa3oBaHUs METOJJaMU PaCTBOPUMOCTH, HOHHOTO OOMEHa,

DKCTPAKIUH.

15. Peakuuu 3aMenieHus B OKTadIPUUECKUX KOMIIEKCaX.

16. Peakumu 3aMenieHust B KOMIUIEKCax ¢ K.4.= 4

17. Peakumu nuzomepuzaiuu.

18. BuytpucdepHsie 1 BHeIIHeC(EpHbIE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
19. Peakumu BHeIpeHus (MUTpalMU) KaK CTaJUU TOMOTEHHOTO KaTaju3a.

20. VM3meHeHne peakIMOHHBIX CBOWCTB JIUTAH/IOB BCIEICTBUH €r0 KOOPIUHALIUH.

Kpumepuu ouenusanusa pepepama

Kpurepun onenkn

BBICTABIIIETCS, €CIM pabdoTa CTyIEHTa HamucaHa TI'PaMOTHBIM
HAy4YHBIM SA3BIKOM, UMEET UYETKYIO CTPYKTYpPY U JIOTHMKY H3JI0XKCHMS,
TOYKAa 3pEHHUs] CTyJeHTa OOOCHOBaHHA, B pabOTe NPHUCYTCTBYIOT
CCBUIKM Ha HOPMAaTHBHO-TIPABOBBIE aKThl, MPUMEpPbl U3 CyJeOHOI
MIPaKTUKW, MHEHHUSI U3BECTHBIX YUEHBIX B AaHHON oOnactu. CTyIeHT B
paboTe BBIABUraeT HOBbIE MJIEM U TPAKTOBKU, JIEMOHCTPHPYET
CIIOCOOHOCTh aHAJIM3UPOBATh MaTepHall.

BBICTABIISIETCS, €CIM paboTa CTy/AEHTa HalucaHa TI'PaMOTHBIM
Hay4HBIM S3BIKOM, UMEET YETKYH0 CTPYKTYPY W JIOTMKY H3JI0KECHMS,
TOYKa 3pEHHsl CTyleHTa OOOCHOBaHHA, B paboTe MNPHUCYTCTBYIOT
CCBUIKM HAa HOPMAaTHBHO-IIPABOBBIE aKTHI, IMPHUMEPHl M3 CyAeOHOM
MPAKTUKH, MHEHUS] U3BECTHBIX YUEHBIX B JaHHOW 00JIAaCTH.

BBICTABJISICTCA, €CJIM CTYACHT BBIIIOJIHWII 3aJaHUC, OAHAKO HEC
IpOACMOHCTPUPOBAJL CIIOCOOHOCTh K HaydYHOMY aHaJIN3y, HC
BbICKa3bIBaJI B pa60Te CBOCTO MHCHHUSA, OOMYCTHUIT OmUOKN B
JIOTUYECKOM 00OCHOBAHHHU CBOETO OTBETA.

Onenka
OTJINYHO
XOpOUIO
YAOBJIETBOPUTEITHH
0
HEY/I0BIIETBOPHUTEI
BHO

BBICTABJISICTCA, C€CJIM CTYACHT HEC BBIIOJIHUI 3adaHUC, WA
BBIMOJIHWI €ro (opMalbHO, OTBETHII Ha 3a/IaHHBIN BOIIPOC, MPHU ITOM
HE CChIIAJICA Ha MHCEHUA y‘IéHBIX, HC TpaKTOBaJl HOPMATHBHO-
NIPaBOBbIE AaKThl, HE BBICKA3bIBAJl CBOEr0 MHEHHUS, HE MPOSBUI
CIIOCOOHOCTh K aHaiM3y, TO €cTb B IIeJIoM Iielib pedepara He
JOCTUTHYTA.

Ilpumepnule 6onpocel K IK3ameHy

1. Onpe;[eJmTe MOHATHA KOOPAWHAIUOHHOTO Y1 CJIda, JOHOPHOI'O0 aTOMa, ICHTATHOCTU
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JUraH/ia, BHYTPEHHEH KOOPAUHAIIMOHHOM cephl, BHEUTHEW KOOPANHAIIMOHHOHN cephl,
KOMIUIEKCA, KOOPAUHALIMOHHOTO COEAMHEHUS, KOOPAMHALIMOHHOTO ITOJIM3PA.

2. HazoBute xapakTepHble KOOPAWHAIMOHHBIE TIONUBJPHI M  KOMIUIEKCOB C
KOOpJWHALIMOHHBIMU  uyuciamu 4, 5, 6,7, 8, 12
3. OxapakTepu3yiTe CTPYKTYpHYIO (CBsI3eByI0) u3oMeputo. IlpuBenure mnpuMepsl

aMOUJICHTHBIX JIUT'AHJIOB.

4. UYro Takoe n3oMepus KOOPIUHAIIMOHHOTO MOJIOKEHUS?

5. Kondopmannonnas (amioronaibHas, mojuTonudeckas u3omepus). Kakue dakTopsl ee
onpenensAot? IIpuBenute npuMepsl.

6. Jlaiite XapaKTepUCTHKY ONTHYECKOW m3oMepuH. UTO Takoe sHaHTHOMEp, KOH(HTyparwus,
KOH(OpMaLysl, XUPaJIbHOCTH?

7. Chopmymupyiite mpaBwio TpaHCBWISAHUSA, TpaBuio [lelipoHe, mpaBmiio ﬁepreﬂceHa,
NPUBEANTE IPUMEPHI CUHTE3a H30MEPOB PAa3HOJIUTaHIHBIX KOMIUIEKCOB C UCIIOJIb30BaHUEM IIPABHIIA
TPaHC- BIUSHHUS.

8. UeM oTnmyaeTcsi KUHETUYECKUH M TEPMOJMHAMHUYECKUH acleKThl TPAHCBIMSHUS (TpaHC-
a¢pdekra)? Uto Takoe nucBIUSHIE?

9. Kakue QaxTopbl BIMSIOT Ha TE€OMETPHIO KOOPIMHHALMOHHBIX HOIM3ApoB? B uem
3akiovaercs 3¢ ekt SAna — Temtepa? UTo Takoe CTPYKTypHAst HEXKECTKOCTh?

10. KakoBbl OCHOBHBIE TOJIOKEHUS MoJiesin KunepTa n MeToia MOJIEKyIApHON ANHAMU-

11. Onpenenure NOHATUSA: BBICOKOCIIMHOBBIN KOMIUIEKC, HU3KOCITMHOBBIA KOMIIIEKC.

12. Kak cBf3aH MarHuTHBIE MOMEHT KOMIUIEKCOB C 3JIEKTPOHHONW KOH(Urypauuen
HeHTpanbHoro aroma? IlpuBeaure mpuMepsl KOMIIIEKCOB, B KOTOPBIX CIIMHOBOE COCTOSIHUE 3aBUCHUT
OT TEMIEepaTyphl.

13. OOBsicHHTE HEMOHOTOHHOE U3MEHEHHE HEPrHH 00Pa30BaHMsI AKBAKOMILIEKCOB

MOHOB 3d-TIepeXo/IHBIX METAJIJIOB

14. OObsicHute upe3BbYaiiHy0 peakocth KomiuiekcoB Cu(ll) ¢ koopaunanumeit B Buzme
npaBuibHOro okrtasapa. [louemy mns KU = 4 Co(Il) mpennounraer terparapuyeckue, a Pt(Il) —
KBaJ[paTHbIE KOMILUIEKCHI?

15. ITlpuBenute npumepsl CTAOMIM3ALMU HEOOBIYHBIX CTENEHEH OKHUCIEHUS B KOMILIEKCaX.
Kakne snexTpoHHbIE KOH(MUTypauuu HOHOB d- 1 f-371eMEHTOB SBISAIOTCSA HauboJIee yCTOHUMBBIMU?

15. B uem 3akmouaercs crnenuduka TBEpIOro COCTOSHUS MPU aHAIU3E PEIOKC-YCTOHYMBOCTH

TBEPJIbIX KOOPAMHALIMOHHBIX COEMHEHUI?

16. IIpuBeaute mpuMepsl BIUSHUSA PEISATUBUCTCKUX 3(P(PEKTOB HA CTPOESHHUE M CBOWCTBA KOOPIH
HAIlMOHHBIX COEAMHEHHH.

17. ChopmynupyiiTe NIPpUHLIUI U303JIEKTPOHHOM 1 M307100aIbHON aHATIOTHH.

18. KakoBBbl OCOOEHHOCTH CTPOEHHS T -KOMIUIEKCOB? OmnMiMTe MOJAENb T -JaTUBHOTO
B3aMMOJCICTBUYS.

19. Yro Takoe OKUCIUTEIFHOE IPUCOEAMHEHHE U BOCCTAHOBUTEIBHOE IMMUHUPOBAHHE?

20. Kaxwue 3amecTuTeNn! CTAOMIM3UPYIOT T-CBSA3b METALI — Yraepoa?

21. Yro Takoe  [B-IMMUHMPOBAaHHE,  CO-JIMMUHMPOBAHUE,  BOCCTAHOBUTEIBHOE
3JIMMUHUpPOBaHUE?

22. TlpuBeaute mpuUMepbl KIMHOBHIHBIX COHIBUYEBBIX, TIOJIyCIHIBHUYECBBIX, MHOTOMATYOHBIX

COH/IBUUEBBIX KOMIUIEKCOB.

23. Kak 3aBUCHT yCTOWYHMBOCTH KOMIUIEKCOB OT CBOMCTB LIEHTPAJIBHOTO aTOMa W JOHOPHOTO
aToma?

24. Yro Takoe xenatHsiil 3pdexr? Makpouukamueckuii 3pdext? Kpunratastii 3¢ pext?

25. IlpuBenuTe mNpHMEpHl MAPaMETPOB, HCIOIB3YEMBIX JJISI XapPAaKTEPUCTHKH JIOHOPHO-
aKIENTOPHBIX CBOMCTB pacTBopHTeiei. Kak onpenenstoT TOHOpPHOE YHCIIo pacTBOpUTeneii?

26. Kak BauseT pacTBOpUTENb Ha COCTaB U YCTOWYUBOCTH KOMITJIEKCOB?

27. Uro Takoe KOHIENIHUS KECTKUX U MATKUX KUCJIOT ¥ OCHOBAHUM?

28. JlaiiTe ompeneneHue 1a0UIbHOCTH.

29. OxapaxTepu3yiTe BO3MOXKHbBIE MEXaHU3MbI 3aMEIIEHHS JIMTAH/IOB B pACTBOPaX KOMILICKCOB:

- acCOLIMaTHUBHBIN;
- JIMCCOLMAaTHUBHLIM,
- CHHXPOHHO-aCCOLIMAaTUBHBIN;
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- CHHXPOHHO-JMCCOLMATHBHBIMN.
Kak ux paznuuuts?

30. Kak wacto BcTpeuaeTcsl IUCCOIMATUBHBIN MEXaHU3M B PEaKIUAX 3aMEIICHUS B KBaJIpaTHBIX
KOMILIEKcax?

31. Kakoe 3HaueHMEe HMEET KOOPIMHAIMOHHOE YHCIO 5 MpU HMHTEpHpEeTalvd JaHHBIX IO
KHMHCETHUKE 3aMCIICHUA JIMTAHI0B B KOMIUIEKcax?

32. [IpuBenure npuMepsl BIUSHUS PEaKLUil paCTBOPUTEIIS HA MEXaHU3M peaKkIfil 3aMelIeHus.
Kak BnuseT pazmep JIMranaoB HA MEXaHU3M PEaKIMid 3aMeIIeHus ?

33. Uro Takoe HyKJIeOHUIBHOCTH?

34. Kakme peakuuum  Ha3bpIBAIOT  KOMIUIEMEHTAPHBIMH M HEKOMILJIEMEHTapHBIMHU,
OJTHORJIEKTPOHHBIMH U JIBYX3JIEKTPOHHBIMH?

35. Ilepeuncaute pakTOpPbI, BIUSIONIUE HA CKOPOCTh PEAOKC-PEAKIIHIA.

Ilpumeput IK3aMeHAUUOHHBIX OUIEMO6
UHI'YIICKUN FOCYI[APCTBEHHI)II71 YHUBEPCUTET
IK3aMeHALUOHHBIN Onier Ne 1

ITo kypcy «XumMus KOOPAUHALUMOHHBIX COeIUHEHUI»

JUISl_CTVAEHTOB 4 Kypca CHemHaAJbHOCTH «XHMMHSD)

Bonpocsl. 1. Ompenenute NOHATUS KOOPAMHAIMOHHOTO YHCIA, JOHOPHOTO aroMma,
JICHTaTHOCTH JIMTaH/a, BHYTPEHHEH KOOPIMHALMOHHOHN c(epbl, BHEUIHEH KOOPIMHALMOHHOM
cdepbl, KOMIUIEKCA, KOOPIUHALIMOHHOTO COEIMHEHMSI, KOOPANHAILIMOHHOTO MTOJINAApa.

2. KakoBbl 0COOGHHOCTH CTPOCHUS T -KOMIUIEKCOB? ONHMIIUTE MOJETbh T -JaTUBHOIO
B3aUMOJECHCTBUS.

3. TlpuBenurte mpuMephl BIUSHUS PEaKIUi PACTBOPUTEIIS HA MEXaHNU3M PEaKIHil 3aMEIICHHSI.
Kak BiusieT pazMep JIUraHioB Ha MEXaHU3M PEAKLUI 3aMeIleHus?

BujieT paccMoTpeH U yTBep KA €EeH Ha 3acejaHUU Kadeapbl

3aB. kadeapoii, mpodeccop A.M.CanamoB

UHT'YIICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

IK3aMeHAUMOHHBIN Ouyter Ne 2

ITo kypcy «XumMus KOOPAMHALMOHHBIX COeITMHEHM )

IS CTYVIEHTOB 4 Kypca CnenMaJbLbHOCTH « XHUMHI»

Bonpocbl.l. OxapakrepusyiiTe CTPYKTYpHYIO (CBS3€BYIO) HM30Mepuio. [IpuBemuTe mpuMepbl
aMOWJICHTHBIX JIUTAH/IOB.
2. Ompenenute MOHATHUS: BBICOKOCITHHOBBIA KOMIUIEKC, HU3KOCTIMHOBBIH KOMILIEKC.
3. . Kak wacto BcTpewaercsi OUCCOIMATHBHBI MEXaHU3M B pEaKIMAX 3aMEIleHUs B
KBaJIpaTHbIX KOMILIEKCAX?
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BuJjieT paccMOTpeH M YTBEPXKAEH Ha 3aceJaHNU Kadeapbl

3aB. kadeapoii, mpodeccop

A M.CanamoB

Kpumepuu OUCHKU omeema HA IK3dMEHe

4-0annpHas 1IKana [Toka3arenu Kpurepun
(ypoBeHb
OCBOCHHS)
O1iinyHO 1. IMonHoTa U3IOXKEHUS CTyzneHTOM JaH MOJHbIN, B JOTHYECKON
(HOBI)IHIGHHI)IfI TCOPCTUUCCKOTO IIOCJICA0BATCIIbHOCTHU paSBepHYTLIﬁ OTBCT
YPOBEHB) MaTepuaa; Ha IIOCTaBJICHHBIM  BONpPOC, TJI€ OH
2. Ilomnota U | IPOJIEMOHCTPUPOBAJI 3HAHUA NIpEeAMETa B
MPaBUIBLHOCTh MOJIHOM 00beMe Yy4yeOHOW MpOTrpaMMBbl,
pemeHusa A0CTAaTOYHO FJIy6OKO OCMBICJIINBACT
PaKTUYECKOTO JUCLUIUINHY, CaMOCTOATENBHO, u
3a/1aHus; HCYEPIIBIBAIOIIIE OTBEYaET Ha
3. HpaBI/IJH)HOCTI) /i | AOIIOJIHUTCIIbHBIC BOIIPOCHI, IIPUBOJUT
apryMEeHTUPOBaHHOCT coOCTBEHHEBIE IIPpUMEPLI 110 Hp06JI€MaTI/IKC
b W3J105KeHus | TOCTaBIEHHOIO BOIIpOCA, permni
(HOCHCI[OB&TGJ'ILHOCTL MNPCAJTOKCHHBIC MPAKTUYCCKUC 3aJJaHUs oe3
HeﬁCTBHﬁ); OIHOOK.
Xopomo 4. CaMOCTOSITEeNbHOCTD CryneHTOM JaH pa3BEepHYTHIA OTBET HA
(6a3oBbIit OTBETA; MOCTABJIICHHBI  BONPOC, T/A€  CTYJEHT
YPOBEHB) 5. Kynberypa peun; JEMOHCTPHUPYET 3HAHUS, TPUOOpETEHHBIE Ha
6. uT.I JIEKIMOHHBIX W CEMHHApPCKUX 3aHATHSX, a
TAKXe IOJIYyYEHHBIE IOCPEICTBOM U3YUYEHHUS
00s13aTeBbHBIX y4E€OHBIX MaTEepHAIOB 10
KypCy, IAaeT apryMEHTHUPOBAHHBIE OTBETHI,
MPUBOJIUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOZHOE  BJaJieHHE MOHOJIOTHYECKOH
pEeYbI0, JIOTUYHOCTh M IMOCIEI0BATEIBHOCTh
oTtBeTa. OHAKO JOMYCKAETCd HETOYHOCThH B
OTBETE. Pemmn MIPEAJIOKEHHBIE
MpPAKTUYECKHE 3aJaHus C HEeOOIbIIUMU
HETOYHOCTSIMH.
Y 10BIIETBOPHUTEIIH Cryneatom JlaH OTBET,
HO CBUJETENBCTBYIOIIUNA B OCHOBHOM O 3HaHUH
(TIOpOTOBbIiA MPOIIECCOB HA3y4aemMoit JIACIUTUINHEI,
YPOBCHB) OTJIMYAIOIIMKACSA HEJOCTAaTOYHOM TiIyOMHON

U TIOJHOTOW PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeopuH, ciabo
chOopMUPOBAaHHBIMH  HABBIKAMHM  aHaK3a
SBJICHUM,  TPOLECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHPOBAaHHBIE
OTBETHI u MIPUBOANUTH MIPUMEPBHIL,
HEJOCTAaTOYHO  CBOOOJIHBIM  BIIAJICHUEM
MOHOJIOTHYECKON pEeublo, JIOTMYHOCTHIO M
IIOCJIEI0BATEIbHOCTBIO OTBETA.
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Heynosnersopure
JBHO
(YpoBeHb He
chopmMupoBaH)

JlomyckaeTcss ~ HECKOJbKO  OMIMOOK B
COJEpKAHUU OTBETa U pelieHnn
IIPAKTHUYECKUX 3aaHUM.

CTyneHTOM JaH  OTBET, KOTOpBIH
COJICP)KUT PpAJ CEPbE3HBIX HETOUYHOCTEH,
O0OHapyXUBAIOIINI HE3HAHWE MPOIIECCOB
M3y4aemMoi MPEIMETHOM obnacru,
OTJIMYAIOIIUNCS HETJIYOOKHM PacCKPBITHEM
TEMbl, HE3HAHHEM OCHOBHBIX BOIIPOCOB
TeOpuHr, Hec(HOPMHUPOBAHHBIMU HAaBBIKAMU
aHallM3a SIBJICHUM, IMPOLIECCOB, HEYMEHUEM
JlaBaTb ~ aprYMEHTUPOBAHHBIE  OTBETHI,
cna0blM  BJIAJIEHUEM  MOHOJIOTHYECKOMN
peublo,  OTCYTCTBHEM  JIOTUMHOCTH U
MOCIIE0BATEIHHOCTH. BoiBogb!
MOBEPXHOCTHHI. PernieHne MmpakTHYECKUX
3aJJaHUil HE BBIMOJNHEHO. 1. CTYIEHT He
CIocOoO€H OTBETUTh HA BOMPOCHI JaXKe MPHU
JOTIOTHUTENHBIX ~ HABOMSIIMX  BOIpPOCax
npernoaaBaTe’s.

9.1. YyeOnas ureparypa:

a) OCHOBHAaA:

9. YHEBHO-METOJAUYECKOE U UTH®OPMAILIMOHHOE
OBECIIEYEHHUE JUCIHUIIVINHBI

1. bacono ®., JIxoHcoH P. Xumust KoOopIMHAMOHHBIX coequHenni. — M.:Mup, 2006.

2. I'punbepr A.A. BeeneHnue B XUMHIO KOOPJIWHAIIMOHHBIX COeAMHEHUN. — M. — Xumus,

2006.

3. Kykymikun }0.H. Xumus koopauHannoHHsix coeauHennid. — ML:BIIL., 1985.

4. Kocrpommua H.A., Kymox B.H., Ckopux H.A. XwuMmus KoopAMHAIIMOHHBIX
coenuHeHuii. — M.: Brelcmmas mikomna, 1985.

5. Ckonenko B.B., I'puropeeBa B.B. Koopaunanmonnas xumus. — Kues, Buma mkoua,

1987.

6. Kykymkun B.1O., Kykymkun FO.H. Teopus n npakTthka cMHTE3a KOOPAUHAILIMOHHBIX
coenunenuil. — JI.:Hayka, 1990.

7. bex M., Hagsnan . UccnenoBanue komMIuiekcooOpa3oBaHMsi HOBEUIIUMHA METOJaMH,
Ilep. ¢ anrn.. — M.: Mup, 2009.

8. bepesun b.J[. Koopaunanmonnsle coeauHenus: noppupuHoB u ranonuannHa. — M.:

Hayxa, 2008.

9. banwsxay3zen K. Beenenue B Teoputo mosst aurasgoB. — M.: Mup, 2004.
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10. bepcykep 1U.b. DnekTpoHHOE CTPOEHUE U CBOMCTBA KOOPAUHALIMOHHBIX COCTMHEHUN. -
JI.: Xumus, 1986.

11. JluBep D. DNEeKTpOHHAs CIEKTPOCKOIUS HEOPraHUYECKHX coeAuHeHuid. — M.: Mup,
2007.

12. CBupumoB . T. m ap. Onrtudeckue CHEKTPbl HOHOB IEPEXOJHBIX METANIOB B
kpuctaiax. — M.: Hayka, 1976.

13. TpetbskoB FO./1. u np. Heoprannueckas xumus B 2-x kH.. — M.:Xumus, 2001.

14. KoopauHanmonHas xuMus peakoszemenbHbix siaeMeHToB. [loa pen. B.M.Chnwuipina. —

MI'V, 1979.

0) 10MOJTHUTEIbHAS .

1. Pakutun 1O.B., Jlapun I'M., Munun B.B. Wurepnperauuss cnexkrpoB OIIIP
KOOpJMHAIIMOHHBIX coeauHenuil. — M.: Hayka, 1993.

2. Kucunie FO.M. Crabunm3anus COCTOSHUN OKUCIIEHUS TPU KoopAuHAuu. — JKypHa
Heopr. Xumuu, 2002, 1.47, Ne 4, c. 540-554.

3. Mapteinenko JIL.LU. Ocobennoct komiuiekcooOpazoanust P3D (lll). — Vcmexwu
xumud, 1991, 1.60, Ne 9, ¢.1969-1982.

4. KommiekcooOpa3oBanue B HEBOJHBIX pactBopax. — [.A.KpectoB, B.H.Adanacees,
A.B.Aragonos u ap. — M.: Hayka, 1989.

5. Nnuenu . IlpuMeHeHre KOMIUIEKCOB B aHATUTHYECKOM XxuMun. — M.:Mup, 1979.

6. buonornueckue acnekTsl KoopauHanuoHHoi xumuu // Auumupckuit K.b., Bparymiko
10.1., bBynapun JI.U. u ap. [lox o6m pea. K.b.Amumupckoro. — Kues: HaykoBa nymka, 1979.

7. KoHKypeHTHasi KOOpJAWHAUus: aMOWJECHTAaTHbIE JUTaHAbl B COBPEMEHHOW XHMHUHU
METaJUIOKOMIUIEKCHBIX coequHeHuit.// A.Jl.I'apnoBckuii, [I.A.I'apaoBckuii, 11.C. Bacunbuenko u

np. - Ycnexu xumud, T.66, NS5, 1997, c. 434-462.

9.2. UHTepHET-pecypchI

http://c-books.narod.ru/pryanishnikovl_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/ntml
ChemSoft 2004

NookownE

9.3. IIporpammHoOe obecnevyeHune
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

YHuBepcuTer o0ecredeH HEeOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOIHO
pacmnpocTpaHseMOro MPOorpaMMHOr0 00eCreyeHus, B TOM YHCIIe OT€YECTBEHHOIO ITPOU3BO/ICTRA.
Kaxnp1ii o0yJaromuiicss B Te4eHUE BCEro nepruosia ooydeHus: odecneueH WHANBUYaIbHBIM
HEOTPAaHUYEHHBIM JIOCTYIIOM K 3JEKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTeIbHOU —cpeje
YHHUBEpPCHTETa U3 JI000M TOYKHM, B KOTOPOH MMEETCs JOCTyl K HWH(POPMALUOHHO-
TEJIEeKOMMYHUKAIMOHHOM ceT «/HTepHeT» Kak Ha TeppUTOPUN YHUBEPCUTETA, TAaK U BHE €€.
YHuBepcuTer O0O0ECIeYeH CIEeIyIOIUM KOMIUIEKTOM JIMIEH3UOHHOTO MPOrPaMMHOIO
obecrieyeHus.
1. JluueH3moHHOE IpOTrpaMMHOE oOecredeHue, ucnoiabzyemoe B Uarl'y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. Ilporpammusiii kommuekc MMUC “Busyansaas Ctynust TectupoBanus™
1.4, AntuBupycnoe I10 Eset Nod32
1.5. CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsmy C TpaAUOHWMOHHBIMHU HU3JaHHUAMHU CTYACHTBI MU COTPYAHHKHU HMCIOT BO3MOKHOCTH
IMOJIB30BATLCA SJICKTPOHHBIMU IMOJIHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Tabauya 9.1.
HasBanmue pecypca Ccbuika/1ocTyn

DnekTpoHHass OuOnMoreka oHiaH «EnWHOE OKHO K http://window.edu.ru
00pa3oBaTeIbHBIM PECypcam»

«ObpazoBaTenbHbIN pecypc Poccumn http://school-collection.edu.ru

denepanbHbI 00pa30BaTENBHBIN OPTANL: YUPEKIACHHS, http://www.edu.ru —
nporpammel, cradaapTsl, BY3b1, rectol EID, THA

denepanbHbIi LEHTP MHPOPMAIMOHHO- http://fcior.edu.ru -

oOpa3zoBatenbHbIX pecypcoB (PLINOP)

3bC "KOHCVYJIbTAHT CTYJEHTA". DnexrpoHHast http://polpred.com/news
O6u0IMOTEeKa TEXHUYECKOTO By3a

WznatenbctBo  «JlaHby. DIEKTPOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -
crcTemMa
Pycckas BupTyanpHas OubanoTeka http://rvb.ru —
UznarensctBo  «JlaHby. DIeKTPOHHO-OMOIMOTEUHAS http://e.lanbook.com -
crcTemMa
ExxenenenpHuk Hayku u oOpasoBanusi HOra Poccun http://old.rsue.ru/Academy/Arc
«AxageMus» hives/Index.htm
Hayunas snektponHast Oubanoreka «e-Library» http://elibrary.ru/defaultx.asp -
OnexkTpoHHO-0nOIHoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -
DJEeKTPOHHO-CIIPABOYHAs CHCTEMa IOKyMEHTOB B cepe http://www.informio.ru
obpazoBanus «MHPOpMUIOY»
HudopmanmonHo-npaBoBas cuctema «l apaHr» CereBast Bepcusi, JIOCTYyITHA CO
BCEX KOMITBIOTEPOB B
KopriopatuBHoO# cetu Uarl'yY
DNeKTPOHHO-0MOIMoTeuHas cucreMa «tOpaity https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
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http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

1) JleKIuun: mpe3eHTalHH.

2) KoHTpombHBIE TECTHI.

3) CIucoK BOIPOCOB JIJIs POBECHHUS KOJJIOKBHYMOB.
4) Talmuis!.

5) BapuaHnTsl 3a1aHuil 115 KOHTPOJIBHBIX paboT.

6) BapuanTsl 3aaHuii 1711 CAMOCTOSITETIBHBIX PadoT.

11. METOAUYECKHUE YKA3AHUA JJIA OBYYAIOIIUXCH 11O
OCBOEHMIOINCHUIIJIMHBI

Jucuunnuza «XUMHs KOOPAUHALMOHHBIX COESAMHEHMI» HalpaBiieHa Ha (popMHpoOBaHUE
komnerennui: YK-8, ITK-9.

[IpomexxyTouHas arrecTanus IpearnoisaraeT K3aMeH.

[Tpuctynas K U3y4E€HUIO JUCLUIUIMHBI, HEOOXOMMO B MEPBYIO OUEpEIb O3HAKOMUTHCS C
coJiep;kaHueM pabouelt nporpammsl gucuuminHel (PIT).

Jlexuuy UMEIOT LEBbI0 JaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHbBIX 3HAHUM.

[Tpu u3yyenun u npopabOTKE TEOPETUUYECKOT0 MaTepuaia HeOOXOAUMO:

- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIMOHHOM 3aHATHU MaTepuall U JAONOJHUTH €ro ¢
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JaHHOM TEME JINTEPaTyphl;

- IPU CaMOCTOSITEJIBHOM M3YyYEHUHM TEOPETUYECKOW TEMBI CIENaTh KOHCIEKT, HUCIOJIb3YS
pexomennoBanHele B PIIJI nuTepaTypHble HMCTOYHMKM U pecypchl HHPOPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOMU ceTH «HTepHeT»

- MpU TOJATOTOBKE K MPOMEXYTOUHOM aTTecTaly MO0 MOJYJI0 HCIOJb30BaTh MaTepuabl
(oH1a OIICHOUHBIX CPEJICTB.

JlaGoparopHble 3aHATUS MPOBOJATCS C LENbI YIIyONeHHs M 3aKpeIUIeHHs] 3HaHUM,
NOJYYEHHBIX Ha JIEKUMSX M B IPOILECCE CaMOCTOATENbHOM padoThl HaJl HOPMAaTUBHBIMU
JIOKyMEHTaMU, Y4eOHOM U Hay4yHOU TUTepaTypoi.

ITpu moaroToBKE K 1a00paTOpPHOMY 3aHATHIO HEOOXOJIUMO:

- U3y4YHTb, IOBTOPUTH TEOPETUUYECKUI MaTepHall IO 3a/1aHHOM TeMe;

- IIpY BBIIIOJIHEHNH JOMAIIHUX PACUETHBIX 3a/laHUM, U3yYUTh, IOBTOPUTH TUIIOBBIE 3a/1aHNUS,

BBITIOJIHSIEMBIE B ayIUTOPHUH.

Pexomenaanuu no padore ¢ Hay4YHOH M Y4eOHOI JTUTEpaTypoOi

PaGora ¢ yueOHOM u HayyHOW JMTEepaTypod sBiIsSeTCs TIJaBHOH  (GopMoit
CaMOCTOSTEIILHOU

paboThl 1 HEOOXOMMa IMPU MOJArOTOBKE K YCTHOMY ONpPOCY Ha CEMHUHAPCKHUX 3aHATHSX, K
MOJyJIbHBIM KOHTPOJIBHBIM paboTaM, onpocy, 3aueTy. OHa BKiItoYaeT npopaboTKy JEKIIMOHHOTO
MaTepuaia — H3Y4eHHE PEKOMEHJOBAHHBIX HCTOYHHUKOB M JHUTEPATYphl IO TEMaTUKE JIEKIIHH.
KoHcnekT nekiuu A0KeH colepkarh peepaTUBHYIO 3alliCh OCHOBHBIX BOMPOCOB JIEKIHH,
MPEUIOKEHHBIX MpenojaBareyeM cxeMm (MpU HMX JEMOHCTpAlH), OCHOBHBIX HCTOYHHKOB U
JUTEpATyphl MO T€MaM, BBIBOJBI MO KaXJOMY Bompocy. KoHCHEeKT JoikeH ObITh BBINOJHEH B
OTIIeNbHON TeTpaau mo npeamery. OH JOoKeH ObITh aKKypaTHBIM, XOpPOIIO YHMTAeMbIM, HE
coJiepKaTh He OTHOCSIIYIOCS K TeMe HH(OPMAIIHIO UM PUCYHKH.

KOHCIIEKTBl Hay4HOW JHUTEPATYpbl IPH CAMOCTOSATEIBHOM MOJATOTOBKE K 3aHATHAM
JIOJIKHBI

OBITh BBINOJIHEHBI TAKXKE aKKypaTHO, COJEPKaTh OTBEThl HAa Ka)K/bIi [TOCTABJICHHBIA B TEMe
BOIPOC, HUMETh CCBUIKY Ha HCTOYHHMK HH(OpMAnMu C 00sM3aTeNbHBIM YKa3aHHEM aBTopa,
Ha3BaHUs M ToJla M3JAaHUs HUCIOJIb3yeMOW HaydHOH JsuTepaTypbl. KOHCIEKT MOXkeT ObITh
OINOPHBIM (COJIEpKaTh JINIIb OCHOBHBIE KJIFOUEBbIE MO3ULUH), HO IIPU 3TOM M1O3BOJIAIOLINM JaTh
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HOJIHBIN OTBET IO BOIIPOCY, MOXKET OBITH MOAPOOHBIM. OObEM KOHCIIEKTa ONPEACISIETCS CaMUM
00yJaronuMcs.

B nporecce paboThl ¢ yueOHOH 1 HAYYHOH JTUTEpaTypoil 00ydaroIHiics MOXKET:

- JienaTh 3allUCH O XOJy YTEHHUS B BHJE MPOCTOTO WMJIM Pa3BEpHYTOro IuiaHa (CO3/aBaTh
nepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHHKE);

- COCTaBJIATH TE3UCHl (IIUTHPOBAHWE HAaMOOJIEe BAXKHBIX MECT CTaThbH WJIM MOHOTpaduu,
KOPOTKOE M3JI0)KEHNE OCHOBHBIX MBICIICH aBTOpa);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIeHne OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3J1aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3UCHI).
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Pabouas nmporpamMma IUCIUTUIHHBI «XUMHSI KOOPAHMHANIMOHHBIX COSTUHEHH) COCTABJICHA B
cootBercTBuU ¢ TpeboBanusimMu PI'OC BO mno cnenumansHoctd  04.03.01. «Xumwus (ypoBeHb
OakanaBpuaTa)», YTBEPKIESHHOTO MpHKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepanun ot 17 urons 2017 . Ne 671

[TporpaMmmy cocTaBWiI: K.ILH., mpodeccop kadeapsl xumuun Canamo A.M.

Pabouas mporpamma oo0peHa Ha 3aceaHuH Kadeapbl XUMHUH

ITporokon 3acenanus Ne 10 oT « 21 » wMas 2024 r.

Pabouas nporpamma ogobpeHa yueOGHO-METOIUYECKUM COBETOM

XHAMHKO-OHOJIOTHYECKOTO (I)aKy.TIBTeTa

[Tpotokoun 3acemanust Ne _ 10 or « 22 » w™as 2024 r.
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CeeleHnst 0 TmepeyTBep:KIeHUH TMPOrpaMMbl Ha O4YepeqHOHl Y4yeOHBIH roOoa W
perucTpanuu u3MeHeHui

YueOHbI Pemrenue Buecennrie n3MeHeHUA IToamucs 3aB.
i Kadeapsl kadeapoi
roj (Ne

MIPOTOKOJIA, J1aTa)
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