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Pabouas mnporpamma aucruumiebl «TeoperHueckHe OCHOBBI Roop)mnauimfmoﬁ
XamMuB» 1 ofydaronmxcs no HampapneHuto noarotosku 04.04.01 Xumus (Marucrepckas
nporpamMma: XuMHA), COCTaBleHa Ha oOcHoBaHuM ®enepasbHOrO TrOCYAapCTBEHHOIO
06pa3oBaTeNbHOTO CTAaHZApTa BBICHIEr0 OOpa3oBaHHMS — MarucTpaTypa MO HAMpPaBICHUIO
noaroroeku 04.04.01 Xumus, yTBEpKACHHOTO MPUKA30M MHHUCTEPCTBA 0OPA30BAHUA M HAYKH
Poccuiickoit ®enepauun ot 13 miona 2017 r. Ne 655 (¢ usm. u non.), [opsika opraHu3aiy U
OCYIIECTBIICHHS 06pa30BaTENbHON HEATENHHOCTA MO 00pa3oBaTENBHBIM IPOrPAMMAM BBICIIETO
obpazoBanuss — mnporpaMvaM OakajaBphaTa, NpOrpaMMaM ClELMANHTETa, MPOrPaMMaM
MAarMCTPaTypsl, YTBEPXKAECHHOTO NPHKa30M MMHHCTEPCTBA HAYKH ¥ BBICIIET0 0Opa30BaHUA
Poccuiickori @enepamva ot 06 anpens 2021 r. Ne 245 (c u3M. U HOIM.), B COOTBETCTBHH C
y4€OHBIM TJIaHOM, YTBEPXKICHHbIM YdeHsM coBeToM PI'BOY BO «Jloul'Y» s Habopa 2024
rofa.

PazpaboTumk:
JOLEHT Ka)eAPEl HEOPTAHMECKOM XHUMUM,

KaHA. XUM. HayK, JOLICHT W E.E. benoycosa

Pa6oyas nporpaMma omno6peHa Ha 3acenaHum Kadeapsl HEOPraHMYECKOH XUMHH.
ITporokon ot 26.03.2024 r. Ne 14

3asenyrommii kadenpoit 7 H.B. 5s16mouxoBa
COT'JIACOBAHO: ~ /

Jexan xumudaeckoro gaxynsrera C.I'. baxtun
28.03.2024 r.

VaebHo-MeToMYECKas KOMHCCHI XMMHYECKOro dakyibrera

ITporokom ot 27.03.2024 r. Ne 2 / 3

Ipencenarens 1ELE8, P.H. JIsra

PyxoBomuTens OCHOBHOM MPO()eCCHOHAIbHOM
00pa3oBaTenbHOM MPOrpaMMEL

A-p XUM. HayK, npod. . ?ﬁ_ y A.C. Anemacosa
28.03.2024 r. ""7&
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1. MECTO JUCLMIIIAHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI

1.1. TpeboBaHust K IpeABapUTENbHON MOATOTOBKE OO0YYaroIMXCs, MPEAIIECTBYIOIINE U
COMYTCTBYIOIIHE TUCIUILIMHBI, HA KOTOPBIX OCHOBBIBACTCSI H3YYCHHUE JIAHHOM:
0a30Basi MOATOTOBKA 10 XUMUHU B 00BEME MPOTpaMMbl CPETHEN IIKOJIBL;
JTUCIUTIIMHBI IPOrpaMMbl OaKkaiaBpuata: HeOpraHu4yecKasi, aHaIUTHIecKasi, (hu3nvecKas,
OpraHuYecKasi U OMOJIOTrHYeCKast XUMUL..
1.2. JIMCIUTIIMHBI, KypCOBbIE pPabOThl W TMPAKTUKH, JJII KOTOPHIX OCBOEHHE JIaHHOMN
JTUCITUTUIMHBI HEOOXO0IMMO KaK MPEe/IIIeCTBYIOMIEe:
Kpucramnoxumus, DaeKTpoxumusi, Xumudeckas 3kojaorus. CTpoeHue BelecTa
2. OIIMCAHUE JUCLMITJIIMHBI FOCYI[APCTBEHHOIZ UTOIrOBOM

ATTECTALIUN
2.1. OO01mmas xapakTepucTHKa
HaunmenoBanue nokasaTenst 3HaueHue MoKa3aTes
Hazpanue o6pa3oBaTesibHOIl IPOrpaMMel 04.04.01 Xumus (Marucrepckas mporpamma:
Xumusi),
[ucp u HA3BaHKE B COOTBETCTBUU C YICOHBIM b1.B.O/].2 TeopeTnueckne OCHOBBI
MJ1aHOM KOOPJAMHALIMOHHON XUMHUU
YacTb 00pa3oBaTeNbHOM MPOTpaMMEI BapuaTtuBHas yacTh: BEIOOp By3a
KomnmuecTBo 3a4eTHBIX eIMHUI] / BCETO YacoB 3/ 108
2.2. Pacnipenenenue yacos 1o ¢opmam u rnepuojam o0ydeHus
OO01ee KOTMIECTBO YaCOB
o £ caMocCTos-
®opma 2, Q .
5 g JIEKITH- nabopa- | TpakKTH- TEeIBHOMN ®dopma
o0OyueHus & 3 BCETO
51 OHHBIX TOPHBIX YECKUX pabots! + KOHTPOJIA
KOHTPOJITb
OvyHas 1 2 13 13 82 108 3a4eT
Ounas
OuHo-3a04Has 2 3 3 3 102 108 3ayer

3. LEJIX JUCLMIIJIMHEI TOCYJAPCTBEHHOM UTOTOBOM ATTECTALIMNA

DopMUpPOBaHHE y CTYACHTOB HAYYHOrO MOJX0/d, IMPUEMOB OPraHU3ALMU U MPOBEACHUS
HAyYHBIX MCCIEAOBAHUN B 00JACTH XUMUH, SKOJIOTHH U MEAMIIMHCKOW XMMHH, HA OCHOBE YE€ro
MPEACTaBUTh TEXHOJOTHI0 MPOCKTUPOBAHMS MATrMCTEPCKOM JUCCEpTAMM KaK Hay4HO-
HCCIIEIOBATENBCKOM paboTHI.

4. KOMIIETEHIINM OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUMA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEBI, X
NHAVKATOPHI U IINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUA

41. Kommerenmmn
ITK-3. CriocoOeH BBIOMPATh TEXHUYECKUE CPEJICTBA M METOJIbI UCIIBITAHUIN JIJISl PEIICHUS
TEXHOJIOTHYECKHX 3aJ1a4, TOCTABICHHBIX CIIEIUAINCTOM O0Jiee BEICOKON KBaU(DUKAIIMH



4.2. NHnukaTopsl KOMIETSHITHI
Kommerennuu Nuaukatopel Pe3ynbTaThl 00yUeHUS
OIIK-2. Crnoco6en | OINK-2.1 3HaeT  TEOPETUYECKHUE  OCHOBBI
aHAJIU3UPOBATH, CucremaTusupyer U | TPAJUIIMOHHBIX W HOBBIX PAa3/eJioB
UHTEPIIPETHPOBATh U | QHATU3UPYET PE3yIbTAThl | XUMHH
00001aTh ~ pe3yNbTaThl | XUMUYECKUX Ymeer hopMynHpoBaTh 3aKIIOUYEHUS
OKCIIEPUMEHTAIBHBIX ¥ | SKCTICPUMEHTOB, Y BBIBOJIBI MO PE3yJbTaTaM aHaIu3a
pacueTHo- HaOJII0/IeHUH, W3MEpEeHUHl, | TUTEePaTyPHbIX JaHHbIX,
TEOpPETUYECKHX paboT B |a  TakkKe  pe3yiabTaThl | COOCTBEHHBIX
n30paHHOM 00J1acTH | pacueToB CBOMCTB BEIIECTB | SKCIEPUMEHTAIBHBIX U PacdeTHO-
XUMUM WIA CMEXHBIX | U MaTEpUAJIOB, MPEAJIAraeT | TEOPETUYECKUX pPabOT XUMHUYECKON
HayK HHTEPIpETAIIIO HaIpaBJIEHHOCTH.
pe3yNbTaTOB COOCTBEHHBIX | Bmameer puemamMu — odopMIICHHS
OKCIIEPUMEHTOB H pe3yJIbTaToB JKCIIEPUMEHTa U
pPacUeTHO-TEOPETUICCKUX | PACIIU(POBKH HX.
paboT ¢ HCMIOIB30BAHUEM
TEOPETUICCKHUX OCHOB
TPAIUIUOHHBIX M HOBBIX
pa3aeioB XUMHH

5. ITPOTPAMMA JTNUCHUITJIMHBI

HasBanwne TeMbl

Kpatkoe coneprxkanue TeMbI (BOPOCHI TEMBI)

Paznen 1.
OO6mue BONpOCHl KOOPAWHALMOHHON
XUMHH.

1.PanHue Teoprr KOOPAMHAIIMOHHONW XUMHUH.

2. Homenknarypa KOOpJMHAIIMOHHBIX COETUHEHUH .
3. CocTaB KOMILJIEKCHOM YacTullbl. OpraHudyeckue
JUTaHABl B KOOPAMHAITMOHHOW XUMUH.

4. Cucremaruszanus KOOPJIMHALMOHHBIX COCAUHEHUN

Paznen 2.
XumMnueckas CBS3b B
KOOp)II/IHaIII/IOHHI)IX COCINHCHUAX.

1. KopaunanuoHHas CBS3b.

2. Knaccudeckas TeopHsi XHMHYECKOTO CTPOEHHS.
3.MoHHO-KOBaJ€HTHbBIE UM  DJIEKTPOCTATHYECKHE
IIPEICTaBICHNUS] KOOPAWHALIMOHHOM CBSI3H.

4. KBaHTOBO - MEXaHMYECKHE MOJEIIN XUMUYECKOU
CBA3M B KOMIUIEKCHBIX COEIMHEHHUSX; METOJ
BasleHTHBIX cBs3eil (BC); Teopust kpucTamummyeckoro
noysa.(TKII) B ommcaHum — OKTa3pUYECKOro,
KBaJIpaTHOTO,  TETPaIPUUECKOTO KBaJIpaTHON
OUNUPaMUI0IBHOTO CTPOSHHUSI.

Paznen 3. 1. Meron MO B omnMmcaHud OKTadApUYECKOTO

Teopuss mnons guragoB. Meron | komiuiekca Oe€3 T-CBS3bIBAHUS.

MOJIEKYJIIPHBIX OpOHUTAIICH. 2 Meron MO B oONUCaHUHM OKTadAPUYECKOTO
KOMIUIEKCAa C T-CBS3BIO: JaTHUBHAas W JIOHOPHO-
aKILIeNTOPHAs T-CBA3b.

3 Meron MO B omnmWcaHUH TETPAIAPUUYECKOTO
KOMIIJIEKCA.
4. KOMIIIIEKCHI C TT-CBSA3BIO.

Pa3znen 4. 1. 'emeTpust KOPAMHALMOHHBIX COETMHEHUN

Crepeoxumusi  KOOPAMHAIIMOHHBIX | 2. DaKTiapbl, BAUSAIOIINE HA CTPOCHUE

COEIMHEHMI KOOPJIMHAIIMOHHBIX TTOJIUAIPOB.

3. B3auMoCBsI3b MEXKAY TUTIOM THOPUAM3AIIH




LEHTPAJIBLHOTO aToma u reoMeTpUUYEeCcKOi
KOH(UTYpauei KOMIUICKCHOW YacTUIIBI

4 T'eomeTpusi KOOPIAMHAIIMOHHBIX MOJHU3IPOB
dopmMma.

5. T'eomerpuueckas
COCIMHECHUM.

6. Crepuueckue 3pQeKTh.
7. D¢ dextrr Ana-Temnepa.

n ux

H30MCPHA KOOPAHMHAIIMOHHBIX

Paznen 5. 1. [Ipsimast u oOpaTHas 3a1a4d TEOPUHN XUMUUYECKHUX

.YCTOMYHMBOCTh KOOPJMHAIMOHHBIX | PAaBHOBECU B paCTBOPE

COEIMHEHNH 2. KOHCTaHThl YCTUUYMBOCTU: MaTeMaTUYECKOE
MOJICIMPOBAHUE.
3. DHTAJIBNUNHBINA U SHTPONUUHBINA BKJIA/IbI B
KOHCTAHTBI YCTOMYMBOCTH

Pa3zpnen 6.. 1.CxopocTb peakiyu. Y paBHEHUs JJI1 CKOPOCTH

Kunernka wu MexaHu3M peakuui
KOOPJMHALIMOHHBIX COSTMHEHUH. ..

peaKuuid..
2. DddextuBHbIE coynapenus. HepTHbIE U
Ta0MIIbHBIE KOMILIEKCHI.
3. MexaHu3M peakluil 3aMelIeHus: B KOMIUIEKCaX:
OKTa3/IPUYECKUX; B INIOCKUX KBaJAPATHBIX
KOMILJIEKCaX; B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx
4. BausiHue cpesibl Ha CKOPOCTh XUMUYECKUX
peaKuuii KOOPJAMHALMOHHBIX COCIUHEHUMN.
5. BuemHecdepHblil u BHyTpUchHEpHBIA MEXaHU3MbI
OKHCJINTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIINN.

Paznen 7.
CoBpeMeHHbIE
KOOPJMHAIIMOHHOW XUMHH

poOIeMbI

1 CraOum3anms COCTOSTHUM OKUCIICHUS.

2. Crabuinn3anus COCTOSIHUI OKUCIECHNS
KPUCTAITINYECKON PEIIETKOM.

3. [IpobiteMa cMeTIaHHOM BAJICHTHOCTH.

4.JIn3aiiH KOOPAUHALIMOHHBIX COEUHEHUN

5. OcoOGeHHOCTH HCCIIeIOBAHUS KOOPAMHAIITMOHHBIX
COCOUHEHMH. .

6. CTPYKTYPA U COAEPXXAHUE JUCHUTIIMHBI

®dopma o0yyeHus — ouHas, Kypc — 1, cemectp — 2

HaumenoBanus pasaciioB 1 TEM KomnecTso 4acon
Jlexu. Jlabop. | Ipakr. | CPC+K | Bcero

Pasznen 1. O61mume Bonpochl 2 2 12 16
KOOPJIMHAIIMOHHON XUMHUH
Pasznen 2. XuMHYeCKas CBSI3b B 2 2 12 16
KOOPJIMHAIIMOHHBIX COEUHEHUIX
Paznen 3. Teopus MosieKyIsIpHBIX opOuTaIen 2 2 12 16
B ONMCAHUU KOOPJIMHALIMOHHOM CBS3U
Paznen 4. CtepeoXuMusi KOOPAUHALMOHHBIX 2 2 12 16
CO€IUHEHMI
Pazznen 5. YCTOMYMBOCTh KOOPIMHAITMOHHBIX 2 2 12 16
COCIUHEHMI.
Paznen 6. Kunernka u MmexaHu3m peakiui 2 2 12 16




KOOPJMHAIIMOHHBIX COESAMHEHUH. .
Paznen 7. CoBpemeHHbIE TPOOIEMBI 1 1 10 12
KOOPJMHAIIMOHHOM XUMHH
NTOI'O 3A KYPC 110 KOMITIOHEHTY OIIOII 13 13 82 108
6.2. dopma 00y4deHHs — 0YHO-3a04Hasl, KypC — 2, CeMeCTp — 3
HanMmenoBanms pasaciioB U TEM Komiectso acos
Jlex. Jlabop. | Ipakr. | CPC+K | Bcero
Paznen 1. OO1ue Bompocsl 0,5 0,5 14 15
KOOPJMHAIIMOHHOM XUMHH
Paznen 2. XuMuueckas CBS3b B 0,5 0,5 14 15
KOOPJMHAIIMOHHBIX COSIMHEHMSIX
Pasmen 3. Teopus MOJEKYJISPHBIX OpOUTANICH 0,5 0,5 14 15
(Meron MO) B onMcannu KOOpAMHALMOHHON
CBSI3U
Paznen 4. CTepeoXuMusi KOOPAUHALIMOHHBIX 0,5 0,5 14 15
COECTMHEHU N
Pazzgen 5. YCTONYMBOCTD KOOPIUHAITMOHHBIX 0,5 0,5 14 15
COCIMHEHM.
Pa3zpnen 6. Kuneruka u MexaHu3m peakuui 0,25 0,25 16 16,5
KOOPIMHAIIMOHHBIX COSUHEHUH. .
Paznen 7. CoBpemeHHbIe TpoOIeMbl 0,25 0,25 16 16,5
KOOPJMHAIIMOHHOM XUMHH
NTOI'O 3A KYPC I10 KOMIIOHEHTY OIIOIT 3 3 102 108

7. OHEHOYHBIE MATEPHAJIBI (CPEACTBA) JUUIS1 TEKVIIIET'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1. KoHTpOIBHBIE BOTIPOCHI
Pazpen 1
1. KoopaunHaumoHHbIE M KOMIUIEKCHBIE coeauHeHUs. HomeHkiaTypa KOOpAMHAIMOHHBIX
COEIMHEHUN.
Knaccudukanus KOMIDIEKCHBIX COSTUHEHHUH MO THITY IEHTPAILHOTO aToMa.
Knaccudukanms no ycToi4nBOCTH KOMILIEKCOB
Knaccudukanus no Tviry KOOpIUHUPYEMBIX JIUTaHIOB.
Knaccuduxkarnus no crienuduke CTpoeHUs.
Krnaccudukamms mo xapakrepy CBS3BIBaHUS.

o UTAWN

Paznen 2

MeTton BasieHTHBIX cBsizel. JlocTonHcTBa u Hepoctatku MBC

Onuimte npo0IeMy rHOpUAN3AIHH CBS3CH.

CHOeKTpOXUMHUYECKUN PsIT JTUTAHIOB

Teopus kpuctamumaeckoro moiist: npeanockutku TKIL. Ocrosrbre monoxerus TKII.
«Kpucrannuyeckuey mosis.

DHeprus cTabniIn3ai KPUCTAJUIMYSCKUM TTOJIEM.

Oddextsl Sna-Temrepa

Nogk~wbdpE



Paznen 3.

1. Teopus nomnst nuranoB. OCHOBHBIE TTOJIOKEHHUS TEOPHH MOJIEKYISIPHBIX OpOUTaIIeH.
2. KoBaJIeHTHOCTh IIEHTPAILHOTO MOJIS.

3. Mogenb yrioBoro nepeKphIBaHusl.

4. Onrtnveckast akTHBHOCTD

Paznen 4.

I'eomeTpust KOOPAUHAIMOHHBIX TIOIH3IPOB U UX Popma.

Kakwue GpakTopbl,BIUSIOTAIMKEAI HA CTPOCHUE KOOPANHAIIMOHHBIX COCTHHEHU.
Crepuueckne 3G (HeKTHL

CTpyKTypa KOOPAHHAIMOHHBIX COSUHEHUN HETIEPEXOIHBIX IIEMEHTOB,

Kakvie KOMIUIEKChI SBISIFOTCS CTEPEOXUMHUYECKH HEKECTKHMHU. .

agrwbdE

Pazpen 5.

1. Cdopmynupyiite paznuiue MeKAy KOHCTAHTAMH YCTOHYNBOCTH M HECTOMKOCTH.

2. PaccuwnraiiTe mMoiHbIE KOHCTAHTHI YCTOWYMBOCTH IS IS KQXKIOW CTAANH TPEXCTYNEHYATOTO
mporecca oOpa3oBaHusi KoMIulekC ABs, ecnu  crymeHuaTble KOHCTAHTBI PaBHBECHS
cocrasnsior 10°, 108 10%,

3. Hanmmmure QopMynsl mis pacueTa yCIOBHOH KOHCTaHTBI YCTOWYHBOCTH. YUTO OHaA
YYUTHIBAET?

4, Kak BIuseT U3MeHeHne OHTPOIIMU Ha BEJINYNHBI KOHCTAHT yCTOfI‘-IHBOCTH.

Kakuk (hakTopsl onpeaessiroT yCTOWYMBOCTh KOOPAHMHAMOHHBIX COSIMHEHHH.

6. Omnumure 3aKOHOMEPHOCTH B YCTOJIHYUBOCTH KOMILIEKCHBIX COETMHEHUI
PKECAKO3CHMCIIbHBIX 3JICMCHTOB. KaxkoBa InpuirHa CyHmICCTBOBAHUA TaJOJMHHUEBOI0 M3JI0Ma,
terpan-3ddekra, o0IacTel KPUCTATUIOXUMUIESCKON HECTAOMILHOCTH

7. Omnumure 3aKOHOMEPHOCTH B YCTOWYMBOCTH KOMIUIEKCHBIX COEIUHEHHUH d-TIepexOoaHbIX
3JIEMEHTOB U Ha30BUTE (PAKTOPBI, BIMSIIOLINE HA UX CTAOMIBHOCTD.

Pazpen 6.

1. CocraBbTe ypaBHEHHE AJISI CKOPOCTH PEaKMU KOMIUIEKCOOOpa30BaHusL.

2. Oxapaxkrepu3syiite 3¢ EKTHUBHbBIE COyIaPEHUSL.

3. Kakue KOMIUIEKCHI OTHOCSTCS K HWHCPTHBIM U JTaOMIIBHBIM.

4., Onumure MEXaHWU3M PEaKIUW 3aMEIICHHUS B OKTadPUUECKHX W B IUIOCKUX KBaJPaTHBIX

o

KOMILIEKCax.
5. OHI/IIHI/ITe MCXAHU3M OKHUCIUTCIHbHO-BOCCTAHOBUTCIBbHBIX peaKum‘/'I.
Paznen 7.

1. Omnwumure npoO1eMbl CTAOMIN3ALNN COCTOSTHUNA OKHUCIICHUS.

2. B uem cnenuuka «OKHCIUTEIbHO-BOCCTAHOBUTEIBHON YCTOWYHBOCTI.
3. Uro 1e)uUT B OCHOBE KJIaCCH(PUKALIUN OKUCITUTEIBHBIX COCTOSIHUH.

4. Ha 4to oka3pIBaeT BAUSHKE IPH POJA LEHTPAIHHOTO HOHA U JIUTaHIOB

5. Kak crabunmsupyet KpucTalmnyecKas pelieTka COCTOSIHUS OKHCIICHUS.

7.2. Tembl noknanoB (pedepatos)
1. KoopaunanuoHHass CBA3b U KOOpJAMHAIIMOHHAs MIOJIMMEPHSI; IPOYHOCTH H
pPEaKIMOHHAsA CHOCOOHOCTh KOMIUIEKCHBIX 4YacTull. CTpyKTypa KOOPAMHALMOHHBIX
COEIMHEHUI HENEPEXOAHBIX 3JIEMEHTOB
2. BHGH_IHCC(I)epHBIC KaTUOHBI H yCTOfILI‘iHBOCTL TBCPAbIX KOMILICKCHBIX COCZ[HHCHHﬁ.
Hp06neMa peaKHHOHHOﬁ CITOCOOHOCTH B3aMMHOI'O BIIASIHHUS KOOpAWHAIIMOHHBIX COC,Z[HHGHHfI.
3. KucnorHo-oCHOBHBIE CBOWCTBAa KOMILIEKCHBIX cOelMHEHUN.KoHIenuus Kucior u
ocHoBaHu JIptonca. Teopust KECTKUX U MATKHX KHCIOT U OCHOBAaHHUH. .
4. BnusiHME cpenbl Ha CKOPOCTb XMMHUYECKMX peakuuid. KopanHanmoHHbBIE CBOWCTBa
pactBopuTeneid. JlonopHas cuna pactoputenss. O0pa3oBaHHE KOMIUIEKCOB B PaCTBOPAX.
Onucanue penokc-peakiuil B pacTBoputese. B3auMmoaeicTBre HOHOB ¢ PACTBOPUTEIIEM
5. MexaHu3Mmsbl OOKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX peakiuil. BHemrHeceHslit
MexaHusM. Buyrpuchepnsiit mexanusm.Teopuss Mapkyca-Xama.Paznuuue BHYTpU- U
BHEIIHEC(PEPHBIX MEXAHU3MOB. 7. BimsiHue cpe/ipl Ha CKOPOCTh XMMHUUYECKUX PEHAKITHIA.
6. [IpoGiiema cMelIaHHO# BaJIEeHTHOCTH B KOOPAMHAIIMOHHOMN XHUMUH.
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7. CynpaMoJeKyJIspHble U KOOPAUHALUOHHBIE COEJUHEHNUS.

8. Tumbl XWMHUYecKOro Ju3aliHa  KOOPAHMHAIIMOHHBIX  COCOMHEHWH. MoJeKyispHOoe
MozenupoBanue. MOJIEKYJISIPHBIA U KPUCTAIUIOXUMUYECKUI JU3akH.

9. MonekynsapHblii Iu3aiiH KOOPIUHALMOHHBIX COEIUHEHMH C OpPraHMYeCKUMHU JIUTaHIaMU.
Jlu3aiiH B MOHOSIEPHBIX CUCTEMAX..

10. MeTtons! onpeneneHus: COCTOSHUN OKUCIEHUS IEHTPAJIbHOTO aToMa.

11. Teopernueckne W OKCIEPUMEHTAIbHBIE METOIBI  ONPENEICHHUS KOHCTAHT
YCTOWYMBOCTU KOMILIEKCHBIX COCIMHEHUU

12. YcranoBneHue XMMHUUYECKOH MHAUBUIYaJIbHOCTU KOMIUIEKCOB.. [Ipobiembl naeHTHhUKaLUH
¥ aHanu3a.. MeTozbl HCCIe0BaHMs KOMIUIEKCOB B pacTBOPE U B TBEPAOH (ase.

13. Oprannyeckue peakliiy, KaTalIu3upyeMble KOMIUIEKCAMH METaJlIOB.

14. Kowmrutekcel O- MEpeXoAHBIX M  HENEPeXOAHbIX  MerawioB. I[lpupona
KoMmIuiekcooOpazoBarens. Ilpupoma nurangoB.  XenmaTHeli M MaKpOLMKINYECKUH
3 PEKTHI.

TeMbl MUCBMEHHBIX pa0OT (THUIIBI 3a/1a9)
KontposbHbie pabOThI 110 TPAKTUKE TEMAM:
Ipumep mecmosoeo 3a0anus
1. VYkaxuTe NEHTATHOCTD W 3apsiI JIUTaHIa B KOMILICKCE
[Zn (NH2C2H4NH2)2]SOA
2. B xommrekce [Co(NH2CzHs NH2)2(H20)(NO2)]Cl> Bo3mokHa H30MepHS:
a) TeOMeTpHYECKas;
0) cBs3y;
B) OITHYECKAs;
T) THApaTHAS;
1) HOHHU3AITHOHHAS.
3. Kommeke Nas[V10028] oTHOCHTCS K :
a) M30TOJINCOCTHHCHHSIM;
0) MONMSAICPHBIM;
B) T€TEPOIOINCOEAMHEHUSM;
T') XemaTam;
1) aHHOHHBIM
4. K BBICOKOCTIMHOBBIM, TapaMarHUTHBIM, BHEIITHEOPOUTATHHBIM OTHOCATCS:
a) [TiFe]?;
6) [CoFe]*;
B) [MnF¢]*;
r) [ScFe]*;
1) [CrFe]*
5. Vkaxute Bo3MoxkHbIH jurans B komriekce [CO(NH3)2X] Br, eciiu Co®* umeer
KOOPAMHALIMOHHOE YHUCIIO 6
a) NCS
6) SCN-
B) SO4*
r)N2H4
1) COs*
6. Kowmruiekc ¢ KOOpIUHAIIMOHHBIM YHUCIOM 4 U 3apsiIOM IEHTPaIbHOrO aToMa +2:
a) K[Ag(NOs);]
0) [Ag(NHs3)2]2[PtCl4]
B) Kz[Zﬂ(CzO4)2]
1) K4[Zr(C204)4]
n) K[BF4]
7. YKaxuTe BO3MOXHBII HeHTpalibHbIH aToM, eciii [M(NH3)s]™ HU3KOCTTMHOBBII;
nuamarauTHeIA ¢ d’sp® — rubpunusanueii meranna:
a) Cr¥*
0) Mn?*
B) Co%*



r) Fe?*
H) SC3+
8. Vxkaxute xapakrepuctuku [NiCls]%, ecin 0H mapaMarHUTHEII:
a) dsp?-ruGpuauzanus Ni
0) sp®-rubpuanszanus Ni
B) BBICOKOCTITHOBBIH
T') HU3KOCIIMHOBBIN
1) IMTaH] CUIBHOTO MOJIS
€) JIMraH c1adoro Mot
9. Ilenrpanbusiii atoM B Kominiekce Ka[X(C204)3] MoxkeT OBITH:
a) Be?*
0) Pt?
B) Ag*
r) Cr¥
Il) Fe2+
10. K [M(NH3)4]?": Cu(1,3*10%%); Cd (4,3*10°°); Fe(2*10%);
Ku [M(OH)4%: Cu(1,3*10°); Cd (5,6*10%%); Fe(2,8*10°). Ilpu cranmapTHBIX
YCITIOBUSIX aMMHAKAT MIEPEXOANUT B THAPOKCOKOMIUIEKC MPH CITydasx:
a) Cu?
6) Cd?*
B) Fe?
11. Kakue u3 npuBeACHHBIX COSTUHEHUN OTHOCSTCS K KOMILJICKCHBIM?
a) FeSO, -7H,0
6) Ca(Mn04)2
B) CuS0s * 4NH3
r) K2S0s * A1,(S04)3
1) [PA(NH3)4Cl2]
12. Kakoro Tuma cBsi3b 0053aTeThHO BO3HUKAET B MOJIEKYIIax
KOOPIMHAIMOHHBIX COCIMHEHM?
a) Bomopomnas
0) KoBaneHnTHas HemonspHas
B) [lomsipHas
T) T-CBSI3b
1) IOHOPHO-aKIENTOpHASI
13. V kakux U3 yKa3aHHBIX KOMILICKCOB KOMILIEKcooOpasoBarenieM siBisieTes HoH Co
a) [CO(NH3)4 (NO2)2] NO-.
6) [Co(NHz3)s ClI] Cl»
B) [Co(H20)s CI] C1 * H0
r) K3[Co(CN)g]
1) K4[CO(CN)e]
14. Kakue 13 NPUBECHHBIX YaCTUI] MOTYT OBITh JINTAHaMH B
KOOPJIMHAIIMOHHBIX COCTUHEHUSIX ?
a) Co®*
6) Ni?*
B) HzO
I‘) B3+
1) NH3
15. Kakue 13 nprBeAeHHBIX HI)KE KOMIUIEKCOB OTHOCSATCS K allUIOKOMIUIEKCaM (aJIMTaH/Ibl
—aHHOHBI KHCJIOT)?
A) [Cu(NHs3)4](OH).
6)Ks[Ag(S203)2]
B) H[AuCl,4]
1) K[A1(OH)4]
1) [Ni(Co)d]
16. Kakas u3 Monekys oOpasyeT npu auccouranuu (6e3 pasyioKeHus: KOMIIEKCHOTO HOHA)
HanOOJIbIIEe YHCIO HOHOB?
a) K[AuCl4]

2+n
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6) Nas[Ag(S20):]

B) NaKz[Fe(CN)s]

1) Ko[Bi(SCN)2]

1) [Cu(H20)4]S04 * H20

17. Kakue U3 akBaKOMILIEKCHBIX HOHOB OKPAILICHBI?

a) Mn[(Hz0).]**
6) Ti[(H20)e]**
B) Y[(H20)e]*"
r) Ti[(H20)e]*
m) Cr[(Hz0)e]**

7.4. OO0pazern conepkaHus 3a4€THOTO 3a1aHusil.

1. Metomom BC, TKII © MO  omummmTe CTPOCHHE U CBOHCTBA

( omTHYecKre, MAaTHUTHEIE, YCTOMYMBOCTD U PEAKIIMOHHYIO CTIOCOOHOCTB)
vona  [Rh(py)s]?* (Py— JMran CHILHOTO TIOJS).

O0ocHOBaTh, €CITH  UMEET MECTO, TETParoHAIbHOE NCKaXKCHHUE.

2. byner nmu Beimagath ocagok ZnCOs, ecau k 800 mut 0,05 M pactBopa
K2[Zn(OH).], pH xotoporo cocrasisiet 12, no6asuts 100 mi 0,05 M pactBopa

Na.COs ? CnipaBounsie qaunsie: Ky = 7,08-107%8, TIP(ZnCO3) = 1,5-10°1,

3. O60cHOBaTh METOJIOM JJIEKTPOHHO-MOHHOTO Oananca cienyromme OBP:
[Co(NH3)s(NCS)] Cl; + H20, + HCl — CO2 + SOs...
SnO; + Cl; + HCl —
Pt + HNOs; + HCl —
Mo + HNOz; + HF —

4. Vicnonb3yst Meroq MO  onpenennTh BO3MOXKHOCTh 00pa30BaHUss KOMIUIEKCHBIX YaCTHI[ B
coemuuennsx [Ni(NHs)s]2[FE(CN)s] 1 [Fe(NHs)e]2[Ni(CN)s]

5 DHeprus pacIueIuIeHUs KPUCTALTMIECKMM MOJIEM Arerp. B XJIOPHAHBIX KomIuiekcax Co** n Ni*
cocrasisieT 84,2 u 81,4 xJ»/Moib coorBeTcTBeHHO. Borunciute mo momyiro DCKII ( B k[Ix/Moub)
i1 KomruiekCHbIX annoHoB [COCly]*™ u [NiICly)*” . Dueprueii ciapuBanus(00be IMHEHNS)
BaJICHTHBIX 3JIEKTPOHOB MOKHO IIPEHEOPEYb.

8. PACIIPEJEJIEHUME BAJIJIOB, KOTOPLIE ITOJIYYHAIOT OBYUAIOIIMECA

OOmiast olleHKa 3HaHUM O0y4aroMMXCs MO JUCHUIUIMHE MpoBoauTcs no 100-OammpHON
HIKaJ€ HUCXOJ W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuie Huxke. OpraHu3alioHHO-y4deOHas
paboTa B ayIUTOPHH OLIEHUBAETCA HAa OCHOBE TAKUX KPUTEPUEB KaK IMOCEHIAEMOCTb 3aHATHI,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JIOMAIHUX 3aJaHUi, aKTUBHOCTh BO BpeMs
NPOBEICHUS JIEKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYKICHHU TEKYILEro M
IPOIIEHHOr0 MaTepuaia, peleHne 3a1ad 1 T.11.).

8.1. CemecTp 1
Howmepa pa3nenos Bugp! pabot MaxcumaibHoe
KOJIN4YECTBO 0aslIOB

Opranu3aiioHHO-y4eOHas paboTa B ayAUTOPUH 2
CamocrosTenpHast paboTta 9
1-3 KonTponbHbie pabOTHI MO PaKTHKE 5
KontponbHas paboTta 1o TeOpeTHIecKoMy 9

MaTepHaity
HUTOI'O 25
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OK3aMeH 75
OO01uii UTOT 32 CEMECTpP 100
8.2

CooTtBeTcTBYE 0AJUIOB OLIEHKE

OreHKa 1o nATHOAIILHOM HIKale
Konunuectso 6amios u3 v
100 ECTS Ok3ameH, TuQQepeHInPOBaHHBIN 3ayer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xoporo 3a4TEHO
70-74 D 3a4TCHO
50-69 E yIOBICTBOPUTEIHHO BUS—
35-59 FX HE 3a4YTEHO

0-34 = HEYIOBICTBOPHTEIHHO o 3a9TeHo

9. OBECIIEYEHUE OBPA30OBATEJIbHOI'O ITPOLECCA JJI JIUL C
OI'PAHMYEHHBLIMH BO3MOXHOCTAMU 310POBBA 1 MTHBAJIMIOB

B xone peanuzanmu AUCIUTUTMHBI UCTIOJIB3YIOTCS CIACAYIOIMINUE AOTOTHUTEIBHBIE METO b
00y4YeHHsl, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTalliy 00Yy4aroIuXxcs B
3aBUCUMOCTH OT UX UHIUBUIYAbHBIX OCOOCHHOCTEH:

1) JUIS CJIEHBIX U CIIA00BUIAIINX

— JeKIUU  O(QOPMIISIOTCS B BHJE DJICKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIbI0 KOMIIBIOTEPA CO CIEMUATU3UPOBAHHBIM TPOrPaMMHBIM 00€CIIeYeHUEM;

— I BBIMIOJIHEHUST — 3aJaHUsl  TpPU  HEOOXOJIMMOCTH  MPEAOCTaBISACTCA
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)KE UCTOJIb30BAaHUE COOCTBEHHBIX YBEIMYUBAIOLINX
YCTPOMCTB;

— MUChMEHHBIC 3aaHus OQOPMIISIOTCS YBEIMYCHHBIM IIPUPTOM.

2) JUTSL TITYXHUX ¥ CIa00CTBIIIAIIHX

— JEKIIUU O(POPMIIAIOTCS B BUJIE DJIEKTPOHHOTO IOKYMEHTA;

— MUChMEHHBIC 33JJaHUS BBITOJHIIOTCS Ha KOMIIBIOTEPE B MUCEMEHHOU (hopme;

— 9K3aMEH TMPOBOJUTCS B TNHCHbMEHHONW (opMe Ha KOMIBIOTEPE; BO3MOMKHO
npoBeicHue B (OpMe TECTUPOBAHUS.

3) JUTSI TUT] C HApYIICHUSIMH OMTOPHO-/IBUTATENILHOTO arapara:

— ek OQOPMIISIFOTCS B BHJE DJIEKTPOHHOTO JIOKYMEHTA, JOCTYIHOTO C
MOMOIIBI0 KOMIIBIOTEPA CO CIIEUATH3UPOBAHHBIM TPOTPAMMHBIM 00€CTIeUeHUEM;

— MIMCbMEHHBIC 3a/IaHUsI BBITTOJTHSIOTCS HA KOMITBIOTEPE;

— 9K3aMEeH U 3a4€T MPOBOASATCS B YCTHOU (pOpPME WM BBHIMOTHSIIOTCS B MTUCHMEHHOU
dbopme Ha KOMITBIOTEpE.

[Ipn HeoOXOomMMOCTH TpelycMAaTPUBAETCS YBEIMYEHHWE BPEMEHU I TOJITOTOBKU
OTBETA.

[Ipouenypa  mpoBedeHHS  MPOMEXKYTOYHOM  aTrTecTaliuu Al O0ydarouuxcs
YCTaHABIWBACTCA C Y4YETOM WX WHIAUBUAYAIBHBIX TICUXO(DH3WYECKUX OCOOCHHOCTEH.
[TpoMexxyTouHast aTTeCTalus MOKET MTPOBOAUTHCS B HECKOJIBKO JTATOB.

[IpoBeneHnne mporieaypsl OILCHUBAHUS PE3YIbTATOB OOYYEHHUsS JIOMYCKAeTCA C
MCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

ObecnieunBaeTcst 10CTyl K MHPOPMAIIMOHHBIM U Onbnnorpadudeckum pecypcam B CETH
WuTepHer s Kaxkaoro oOywaromierocss B ¢opMax, aJalnTHPOBAHHBIX K OTPAaHUYEHUSM HX
3JI0POBBS U BOCIIPUATHUS HHPOPMAITUH:

1) JUTSL CJIETIBIX U CIIaOOBUIAIINX

— B [I€YaTHOM popMe YBEITMUEHHBIM LIPUPTOM;
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- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

2) JUTS TITYXHUX ¥ CIa00CTBIIIAITHX

— B [1I€YaTHOM opme;

- B ()OpME 3JIEKTPOHHOTO JJOKYMEHTA.

3) JUTsE 00yYArOIIUXCS ¢ HAPYIICHUSIMHU OMOPHO-IBUTATEIBHOTO arapara:
— B IIEYaTHOH (opme;

- B (hOpMeE AIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O ITPOLIECCA

VYuebHple 3aHATUS mpoBoaATcs B 9-m  yuebHom  kopmyce (1. JloHemk,
yi. Iopca, a. 17 a). [lis npoBeaeHUs JCKIHOHHBIX U MPAKTHYCCKUX 3aHATHH HCIIOJIb3YEeTCS
ayauTopus, 000pyIOBaHHAS MEJIOBOW MM MapKEPHOH JOCKOW, MyJIbTHUMEIUHHBIA MPOEKTOp U
9KpaH, HOYTOyK, KOMIUIEKT y4eOHOH MeOenu g oOydaromuxcs, pabodee MeCTo
npemnoaBateis. Berxoa B IHTepHET POBOIHOM HITH ¢ UCTIONb30BaHueM Wi-Fi.

Jlis caMOCTOSITENIbHOM paboOThl HCIIONIB3YIOTCS TEKCTOBBIE U JJIEKTPOHHBIE PECYPCHI
HayuyHno#i OMOIMOTEKM YHMBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
MaTepuaibHO-TeXHUYEeCKas 6a3za yueOHoi nabopaTopuu Kadeapbl HEOpraHHUECKON XUMHH (ay/I.
314).2

OOyuyaromuecss HMMEIOT BO3MOXHOCTh HCIIONIb30BAaTh  y4eOHble MaTepuanbl IO
JTMCHUIUIMHE, pa3MemieHHble Ha miargopme Moodle LleHTpa aucTaHIMOHHOTO O0pa3OBaHHSA
OI'BOY BO «/lonl'Y». Ilpu n3ydeHuH NUCUUIUIMHBI MIPUMEHSIIOTCS AJIEKTPOHHOE OOydeHue u
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonmp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISIETCS TEKYLIMH KOHTPOJIb 3HAHUN OOydarolUXCsl Ha OCHOBE TECTUPOBAHMS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENLHOM paOOTHI.

11. PEKOMEHAYEMAS JIUTEPATYPA

11.1. OcHoBHas nuTEparypa
1. Benoycona E.E., [Toitmanoa E.FO. OcHOBBI KOOpAMHAIMOHHON XUMHUU
[DnexTponnbIit pecype]: y4. moco0. mist cryaentoB OY Marwuctp xum. ¢-ta. — JloHenk:
JouHY, 2016.102 c.
2. Kucenes FO.M. Xumusi KOOpAMHAITMOHHBIX COeTMHEHHN: ydeOHUK W 3amagHuk / FO.M.
Kucenes. — Mocksa: FOpaiit — 2016.—657 c. [DnekTpoHHBIH pecypc]
3. PoutbHukoBa T.FO. YueGHOe mocobue no oO1iieit 1 HeopraHMYeCKOl XUMUU
Uit cTyfeHToB (papmarieBTrueckoro ¢akynasrera / T.HO. Pouibnukosa, B.E. Psa6ununa, T1.H.
IMornkoBs. — Yenstounck: M3a-so Yeal MA,2009. — 172 ¢. [DnekTpoHHbIH pecypc
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13

rocyaapcTBeHHas oubnamoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (mata obpamicHmus:
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«OTtkpbeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocrymna:
CBOOOIHBIN. — TEKCT: JEKTPOHHBIMN.

4. DNEKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mara ooOpamenus: 01.09.2023). — Pexum gocTyma: Juisi aBTOPH3O0B.
IIOJIb30BaTeseH. — TEKCT: 2JIEKTPOHHBIMN.

5. 9BbC KOpaiit: >5ekTpoHHas OuONMOTEeYHasi cucteMa: cabT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum goctymna: st aBTOPU30B.
noJjb3oBaresneid. — TeKCT: AeKTPOHHBIH.
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JHonenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIM.

7. DuieKTpoHHbII Katajgor Hayunoit 6ubnmoreku Jonl'Y: pasnmen caiita / Hb
Houl'Y. — Tekcr: anexrponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum poctyna: MOUCK CBOOOJHBIN, 3IIEKTPOHHBIE
JIOKYMEHTBI — JiJ1s1 TTosib3oBaTened JJonl'y.

8. JuekTpounblii apxuB [oul'Y: pasmen caiita / Hb JHoul'Y. — Tekcr:
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