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Ne 1171 ot «10» HOs6pa 2017 r.; yueOHOro IjgaHa U OCHOBHOH 06pa3zoBaTeIbHOM IPOrpPaMMBI
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1.OBJIACTBH IPUMEHEHUSA U MECTO JUCIHUIIJIMHBI B YYEBHOM
MNPOLECCE

VYuebnas aucrummHa «COBpPEeMEHHBIE METOJbI CHHTE3a U HCCISAOBAHUS COCIMHCHUI
PEAKUX B PEAKO3EMENBHBIX 3JIEMEHTOBY» OTHOCHUTCS K 0a30BOM YacTu MpoheCCHOHATBLHOTO
osioka. Jnsa m3ydeHus JaHHOW y4eOHON IUCHUILIMHBI HEOOXOAMMBI 3HAHMS, YMECHHS U
HaBBIKK, (GOpMHUpyeMble NPEAIISCTBYIOIIMMA U CONMYTCTBYIONIMMH JUCIHUIUIMHAMU —
Merononoruss ¥ METOABl HAyYHBIX HCClenoBaHui, Punocodckue mpoOIeMbl XUMUH,
KoMIbroTepHbIe TEXHOJIOTHH B HAyKe U 00pa30BaHUMU.

2.  CTPYKTYPA JUCIUIIJINHBI

Xapakmepucmuka yueoHoil OucyuniuHnbl

Hanpasnenne noarotoBku 04.04.01 Xumus
Marucrepckast nporpamma
OO6pazoBaTenbpHasi mporpamma aKaJeMU4YecKasi MarucTparypa
Kpanuduxarms Maructp
KonuuecTBO conepikarenbHbIX MOTyJICH 2
JuctunauHa 6a30B0H / BapHaTUBHOMN YacTH o
00pa3oBaTeNLHON MPOTPAMMEI Jlncuunmna 6asosoi Hactn
®opmel kouTpoJst (MK, sk3ameH, 3a4er) MK, 3auer
TMokasaTemn ouHas Gopma 3ao4Has hopma
oOyueHus o0OyueHus

KomnuecTBo 3a4eTHBIX eqUHUIL (KPEAUTOB) 3,5
I'on moaroToBKM 2
CemecTtp 3
KonnuectBo yacos 126
- JICKIITUOHHBIX 0
- IPAKTUYECKUX, CEMUHAPCKHUX 24
- 1a00PaTOPHBIX 24
- CAaMOCTOSATENbHOM paboThI 78

B T.4. MHIUBHIYAJILHOC 3a/IaHNC -
HepnenbHoe KoMM4ecTBO 4acoB, 4

B T.4. AyJJUTOPHBIX 4

3. OIIMCAHHUE AUCLHUITJIMHBI
eau u 3agaun

Ileny — 03HAKOMUTH CTYJEHTOB ¢ HauOoJjiee pacHpOCTPAHEHHBIMHU METOAAMHU IOJIY4YEHUs
HEOPraHMYECKUX COCTMHEHUN PEIKUX U PEIKO3EMENTbHBIX 3JIEMEHTOB, BXKHBIX ()YHKIIMOHAIBHBIX
MaTepUajoB, PACKpPbITh CHEUUPUKY UX (PU3MUECKMX U XHUMHUYECKHX CBOMCTB, KOTOpBIE
HETOCPEJICTBEHHO CBSA3aHbl C YCIOBUAMHU CHHTe3a. O3HaKOMUTh C OCHOBHBIMU (DU3HKO-
XUMHUYCCKUMHU METOJaMH HCCIICIOBAHUA HECOPTraHUYCCKUX CO@}IHHGHHﬁ. OCBeIIleHI/Ie TJIaBHBIX
TpeOOBaHUI, KOTOpPbIE MPEABSBISAIOTCS COBPEMEHHBIMU HAYKOW M TEXHUKOW K MaTepuaiaM Ha
OCHOBE COEAVHEHUM pEIKMX M PEIKO3EMENbHBIX 3JEMEHTOB, IYT€H YAOBIETBOPEHUS HTHX
TpeOOBaHUI 3a cUeT BHEAPEHHs] MHHOBAIIMOHHBIX TEXHOJIOTUH MX cUHTe3a. HayduTh CTYAEHTOB
Ha  OCHOBE  OOIETEOPETHMYECKUX  3HAHUI  MPOBOOUTH  LIEJCHANpPABICHHBIA  CHHTE3
KOOPAMHALIMOHHBIX COCJUHEHUN U C IIOMOILIbI0 COBPEMEHHBIX METOJOB HCCIEAOBAHUSA M3y4aTb
UX CTPOEHUE U CBOMCTBA.

3a0auu — wv3ydyeHHe OCHOBHBIX MOJAXOJOB K pPa3padOTKe METOAMKH CHHTE3a, METOJOB
HCCIIE0OBAHUSI COCIMHEHUM PEAKUX M PEIKO3EMENIbHBIX 3JIEMEHTOB, MPEACTABIISIIONINX UHTEPEC
Ui cO3laHud  (QYHKIIMOHAJIbHBIX MAaTEpUajOB PA3IMYHOTO HA3HAYCHMs, MpUOOpeTeHHe




4

MIPaKTUYECKOI0 OMbITa B 3TOI oTpaciu. [IpegoctaBuTh CTyeHTaM TEOPETUUYECKHE OCHOBBI OJTHOTO
W3 CaMbIX MOMYJSIPHBIX W MEHEE HM3YYCHHBIX pa3/IeJIOB XUMHUU — XHMUHU KOOPJIUHAIMOHHBIX
COEMHEHMH, KOTOPBIM BKIIOYAET B ce0s CTPOEHUE, CUHTE3 U UCCIIEJOBAHUE KOMILJIEKCOB.

TpeOoBanus K pe3yabTaTaM OCBOCHHUS AMCHHUILIMHBL [Ipounecc n3ydeHus AMCLUIIIMHBI
«COBpEMEHHbIE METO/bl CHUHTE3a M MCCIEAOBAHUSA COEIMHEHUN PENKMX U PEIKO3EMEIbHBIX
JJIEMEHTOB» HaNpaBlIeH Ha (OPMUPOBAHHME HIIEMEHTOB CIEAYIOLUIMX KOMIIETEHIMH B
coorBercTBUU ¢ ®PI'OC BO P® nanpasnenus noaroroBku 04.04.01 Xumus u ocHOBHOMU
0o0pa30oBaTeNbHONW IPOrpaMMbl BBICHIETO IPO(GECCHOHAIBLHOIO 00pa3oBaHUS HalpaBJICHUS
MOAroTOBKKU Marucrparypa:

VHUBEPCANbHbIE KOMNEMEeHYUU:

—CIIOCOOHOCTh OCYIIECTBIISATh KPUTUYCCKHW aHAIN3 TPOOJIEMHBIX CHUTyallMid Ha OCHOBE
CHCTEMHOTO TI0X0/1a, BhIpabaThiBaTh cTpareruto aeictauii (YK-1);

obwenpogheccuonanbHvle KOMNemeHyuu:

— CIIOCOOHOCTH BBIMIOJHATh KOMIUIEKCHBIC JKCIIEPUMEHTAIbHBIE U PACUYCTHO-TEOPCTUYCCKHE
UCCIIeIOBAaHMsI B M30paHHON 00JacTH XWMHUHM WJIH CMEXHBIX HAyK C HCIHOJIb30BAHUEM
COBPEMEHHBIX NPUOOPOB, MPOrPaMMHOTO oOecriedeHus W 0a3 JaHHBIX NPO(HECCHOHAIBHOTO
HasHauyenus (OI1K-1);

—  CcnocoOHOCTh  aHAJIM3UPOBATh, HWHTEPIPETHPOBATH U 0000IIATh  PE3yJIbTAThI
OKCHEPUMEHTAIBHBIX W PACUYETHO-TEOPETUYECKUX pPAa0OT B M30paHHON OONACTH XUMHH WIIH
cmexHbIx Hayk (OITK-2);

BBIMyCKHUK, OCBOMBIIMI MPOTPaMMy MAarucTpaTypbl TOJDKEH 00J1aJaTh CIeIyIOIUME
npogeccuoHanbHbIMU KOMnemeHyusMu, COOTBETCTBYIOIIMMU BUIY (BuAaM) mpodeccHoHalbHOMI
JeSITeTbHOCTH, Ha KOTOPBI (KOTOPBIE) OPHEHTHPOBAHA ITPOrpaMMa MaruCTPaTyphl:

HAYYHO-UCCTIe008AMENbCKASL 0esIMeNlbHOCHb!

—  CIIOCOOHOCTBIO TPOBOJWTH HAYYHBIE HCCIENOBAHHS MO CPOPMYIUPOBAHHOW TEMaTHKE,
CaMOCTOSITENTHO COCTAaBJIATH TUTAH WCCIIENOBAaHHUS W TOJy4YaTh HOBBIE HAYYHBIC W TPUKJIAIHBIC
pesynbratsl (ITK-1);

— TOTOBHOCTBHIO HCIIOJB30BATh COBPEMEHHYIO ammaparypy Tpd TPOBEICHUH HAayYHBIX
uccnenosanwuii (TTK-3).

B pesyabTare n3ydenus y4eOHOM JUCHHUILVINHBI CTYICHT A0/IKCH

3namo:
— OCHOBHBIC METOJbI CUHTE3a HeOpFaHquCKHX MaTepI/IaJ'IOB Ha OCHOBC CO€I[I/IHCHI/II71 pe]lKI/IX
U PEeIKO3eMETbHBIX 2JIEMEHTOB;
— OCHOBHBIC Q)HSHKO-XHMH‘ICCKI/IG METOAbI UCCJICAOBAHUA HeOpraHquCKHX MaTepI/IaJ'IOB Ha
OCHOBE COCJIMHEHUH PEIKUX U PEIKO3EMETbHBIX AJIEMEHTOB, MPUHIUIBI UX UCTIOIB30BAHUS IS
UJCHTU(PUKAIIUN CHHTE3UPYEMbIX COEIMHEHU;
— OCHOBHBIE CBOHNCTBa (DYHKIIMOHATHHBIX MAaTEpPHUAIOB HAa OCHOBE COCAMHEHHUN PEIKUX U
PEIKO3EMEITBHBIX AJIEMEHTOB, (PaKTOPBI, KOTOPHIC HA HUX BIUSIOT;
— o0JacTv MPUMEHEHUS COSIMHEHUHN PEeIKUX U PEIKO3EMENbHBIX JJIEMEHTOB;
- MPUHLIMIIBI TPOTHO3UPOBAHUS U MOJEIMPOBAHUA HOBBIX 3((EKTUBHBIX MaTepUaloB Ha
OCHOBE COSIMHEHHH PEAKUX U PEIKO3EMETbHBIX JIEMEHTOB C 33JaHHBIMU CBOMCTBAMH.

Ymemn:
— 00OCHOBBIBATh MEPCIEKTUBHI PA3BUTHS XUMUU PEIKUX dJIEMEHTOB;
- HaxOJIUTh U aHATTM3UPOBATH JTUTEPATYPHBIC JaHHBIC HA OCHOBE U3YYEHHOTO MaTepHaia;
- WHTEPIPETHPOBATH IKCIIEPUMEHTAIbHBIE TaHHbIC (PU3NYECKUX, (PU3HKO-XUMUIECKUX U
XUMHUYECKUX CBOWCTB MaTe€pUajioB Ha OCHOBE (YyHIAMECHTAIBHBIX (DHU3UKO-XUMHUUYECKHUX
MIPUHIUIIOB,;
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- MpEAJTIOXKUTh PAallMOHAJIBHBIC MECTOAbI CUHTC3a HCOPTaHUYCCKUX COCI[PIHCHPIﬁ.

Bnaoems:
- HaBbIKAMH aHAJIN3a CBSA3U CTPOCHUS U CBOMCTB HEOPTaHUUYECKHUX BEILIECTB;
- MPUHIIAIIAMHA TIOCTPOEHUS M aHaju3a TEXHOJOTHYECKUX CXEM ITOIYYEHUS PEIKHX
DJICMCHTOB;
- COBPEMEHHBIMH  (DU3UKO-XMMUYCCKHUMH METOJIaMHd aHallu3a COCTaBa W CBOWMCTB
MaTepuaioB Ha OCHOBE COCIMHEHUHN PEJIKMX U PEAKO3EMEIbHBIX 3JIEMEHTOB;
- NpueMaMy aHajin3a BO3MOXXHOCTH HCIIOJIb30BAHMS T€X WJIU WHBIX MCXOJHBIX BEIICCTB,
METOJ0OB CUHTE3a JIJISl MTOJIYYEHUsI HEOPTaHUUECKUX MaTepUaioB Ha OCHOBE COCIMHEHUHN PEIKUX U
PEIKO3EMENIbHBIX 2JIEMEHTOB ¢ KOMILIEKCOM 3aIaHHBIX XapaKTEPUCTHK.

4.  COJEPXAHUE JUCLUIIAHBI U ®OPMbI OPTAHU3ALIMY YYEBHOI'O
MPOLIECCA

Kypc muctummast "CoBpeMEHHBIE METOABI CHHTE3a M HCCIIEJOBAHUS COSIMHEHUH PEAKIX
U PEIIKO3EMENIbHBIX AJIEMEHTOB" TpeAycMaTpuBacT clieayromue (GopMbl opraHu3anuu y4eOHOTo
mporecca:

- IPaKTHYECKHUE 3aHATUS,

- 1abopaTopHbIE 3aHATHS,

- CaMOCTOSATENIbHAsI paboTa CTYICHTA.

MaTepuan wu3jaraeTtcd C  HUCIOJb30BaHUEM  CJOBECHBIX, OOBSICHUTEJTbHO-
WJUIIOCTPATUBHBIX, 3BPUCTUYECKUX, MpPOOJEMHBIX UM HCCAe[0BAaTEeJIbCKUX METO/0B
npenojaBaHus. [Ipy npoBejeHUM NPAKTUYECKUX 3aHATHUU A/ 0OCYXJeHUsl MaTepuasa
IIUPOKO HCIOJIb3YIOTCA MYJbTUMeAUWHbIe Mpe3eHTalUH, aHUMald¥, a TakKxke
pa3zaToyHble MaTepuasbl. Bo BpeMs s1abopaTOpHbIX 3aHATUH CO3/al0TCs NpPOOJIEeMHble
CUTyallMd, pPacCMAaTPUBAIOTCA 3aJlaud MaKCUMaJbHO MNPUOJIMKeHHble K NpaKTHKe, JJis
CaMOCTOSITeJIbHOM paboThl Ipe/AJIaraloTcs TBOpYECKHe 3a/IaHMUS.

B ydeGHOM mpoliecce MIMPOKO MPUMEHSIOTCS AKTUBHBIE M HMHTEPAKTUBHBIE (POPMBI
MPOBEICHUST 3aHATHH (IEMOHCTpAIlMM XMUMHUYECKHX peakiuii, pa3dop 3aKOHOMEpHOCTEH
MPOTEKaHUs XMMHUYECKUX MPOIECCOB, TUCKYCCHUs, OJEMHKaA), BHEAYAUTOPHAsT CAMOCTOSITENIbHAs
pabota, OaNTbHO-PEUTHHIOBAsE CUCTEMa OIEHKH YCIIEBAEMOCTH, JHYHOCTHO-OPHUEHTHPOBAHHOE
o0yuyeHue, npobiaemMHoe oOydeHue, OJ0YHO-MOAyIbHOe oOydyeHue. VMcrnonb3oBaHue B yuyeOHOM
nporecce J1abOpaTOPHBIX PadOT TO JAaHHOMY KypCy; PacCMOTPEHHE pa3jIMYHBIX THIIOB
TEOPETUYECKUX U MPAKTUYECKHUX 3aJ]1ad, HArsIHO JEMOHCTPUPYIOLIMX CBS3b XUMHH C JKU3HBIO,
XUMHAYECKOTO SKCIIEPIMEHTA, TECTOB M KOHTPOJIBHBIX padoT.

CamocrodTrenbHas paboTa CTYJIEHTOB IMpelyCMaTpUBAeT BBINOJHEHHE WHIMBUAYaJIbHBIX
3a/IaHMi, TOJATOTOBKY K JIA0OpPAaTOPHBIM 3aHATHUSM, H3YYCHHE Y4EeOHOM M METOJUYECKOn
muteparypbl. CTyIEHTBI CAMOCTOSITENILHO J0padaThIBAlOT HEKOTOPBIE TEMBI, MPOBOAT U3YUYEeHUE
npuOOpOB M 000PYJOBAHMUS, MTPOBOMAAT IKCIIEPUMEHT, 00padaThIBAIOT TOJTYYCHHBIC PE3yJIbTaTH,
aHAJM3UPYIOT MOJyYCHHbIE PE3yIIbTATHI.

Hopsaaxoselii Kparkoe cogepxanue TeMbl
HOMeEp U TeMa

Cooeprcamenvhulii MOO0Y1b 1 Teopemuueckue OCHOBbI
HeOpeaHu4yecko20 CUHme3da U UCCIe008aHUs MAmepualog Ha OCHO8e
COeOUHEeHUL peOKUX U PeOKO3eMENbHbIX JJIeMEHMO8

Tema 1. Benenune. Copepxanue u 3agaud Kypca. (OCHOBHBIE IIOHATHS,
OCHOBHBIE TEOPETHYECKHE OCHOBBI Kypca. XuMHYecKui cuHTe3. Kiaccudbuxarms
MOHSITUS, MeTOI0B crHTe3a. OCHOBHBIC TPEOOBAHMSI K PEAKIIMSIM CHHTE3A.




TEOPETUYECKHE
OCHOBBI Kypca
Tema 2. Peakuun B BOAHOM pacTBOpe (OKHCIHUTEIbHO-BOCCTAHOBUTEIIbHBIE
ITpoBenenue pEaKMU, PEeaKIMi HOHHOTO OOMEHA, PeaKkIIMi KOMIUIEKCOOOpa30BaHMs).
CUHTE3a B | Peakimun B Ta3zoBoii (aze (TeopeTnyeckue MPHHLMUIBI, OCHOBHBIE
pa3IMYHBIX TPYAHOCTH, THIIBI, PEAKLIUU, UMEIOIUE NTPAKTUYECKU Ba)KHOE 3HAYECHUE,
YCIIOBUSX TEXHOJIOTUS MPOBEACHUS ra30TPAHCIIOPTHBIX peakuuii). TBepaodasnsie
peakiuu (BIUSHUE pasHBIX (PaKTOPOB (IUCIEPCHOCTH, TOMOICHHOCTH,
OpUPOIBl KOMIIOHEHTOB CMECH, TEeMIIEpaTyphl) HA CKOPOCTh U TIIyOUMHY
IpOTEeKaHUs TBEPAO(A3HBIX peakiHii, COBpEMEHHOE 000PYAOBaHUE IS
JUCIIEPrUpOBaHUsl  TBEPABIX BELIECTB, BIUSHUE TEMIIEPaTypbl W
CKOpOCTH €€ IOBBILICHMS, MOHATHE O Temreparype Tammana, BBIOOD
YCIOBUM UM PpEareHToOB Uil OCYLIECTBJICHUS CHUHTE3a IPU ITOMOIIA
TBepI0(a3HOM peakuuu, HEeIOCTaTKM METOJAd, HOBBbIE HalpaBICHUS
TBEpPAO0(Da3HBIX TEXHOJIOTHI.
Tema 3. Teopetnueckne  NpEACTAaBIEHUS  Pa3IUYHBIX  METOAOB  CHHTE3a
OcHoBHbIE HEOPraHUYECKUX COEIMHEHU, METOJ10JIOT U HOJTOTOBKH,
IIPUHLIMAIIBI OCYIIECTBJICHUE  LCJICHAIIPABIICHHOTO  CUHTE3a  HEOPraHWYECKUX
HEOopraHuyeckoro | BemecTB. IlnaHnupoBaHue cuHTE3a. AHAIU3 XUMHUYECKOH pPEAKIUH.
CHUHTE3a Tepmoaunamuyeckue (akTopel, BbIOOp TeMmmeparyppl U JpYyrux
COEJIMHEHU N YCIIOBUM, CIOBUI pPaBHOBECHS B CTOPOHY HEOOXOJMMOIO IpOAYKTa
penKuX U | peakuuu. Peakuum B TOMOIEHHBIX WJIM TIETEPOr€HHBIX YCIOBHSX.
penkozeMenbHbIX | CrIocOOBl  OTHENEeHUST W OYHMCTKA CHHTE3UPOBAHHOTO COCIMHEHUSI.
9JIEMEHTOB VpenTudukanys u aHajau3 pe3yJbTaToB.
Tema 4. Crioco0bI JOCTHKEHUSI BBICOKOW CTENEHH OJHOPOIHOCTH XUMHYECKOTO
CoBpemeHHbIE COCTaBa MCXOAHOM pEaKkUHOHHOW cMecH. TexHomorus KepamMHuecKHUX
METOJbl  CHHTE3a | MaTepuasioB. Kpuoxumuueckas TEXHOJOTHS. 30Jb-T€lb TEXHOJIOTHS.
COEIMHEHUN Bakyymnas konaeHcaums. IIuponus aspozoneil MeTamiopraHudecKux
penxux U | COSTUHEHUN. Coocaxaenue MaJIOPACTBOPUMBIX COETUHEHUH.
PENKO3EMENBHBIX | PacnblIUTENbHOE BBICYIIMBAHUE pAcTBOpPA. PacnbUIMTENbHBIA OTKUT
JJIEMEHTOB KOMIIOHEHTOB pacTBOpa. TeMIIaTHbIM CHHTES.
Tema 5. du3NKO-XMMUYECKHE METOIbl aHAIN3a, UX KiacCU(UKaLKsi U OCHOBHbIE
CoBpemeHHbIE IIPUEMBI. DNEeKTPOXUMHUECKHE, CIEKTpaJIbHBbIE, TEIIOBBIE,
¢buzuko- Xpomatorpapudeckue METO/IbI aHaJIn3a. HK-cnekrpockonus.
XUMHUYECKUE Pentreno¢azoBblii, pPEHTrE€HOCTPYKTYPHBIM, pPEHTI€HOCHEKTPaIbHBIN
METO/Ibl aHAIN3a AQHAJIN3BIL.
Tema 6. ®eppooaniekTpuku. CerHeTodNIeKTpUuKku. Kpucramibl co  CTPYKTYpou

CuHTE3 U CBOICTBA

IMEPOBCKUTA. HOJ'Iy‘-ICHI/IC BBICOKOILIOTHOM KCpaMHUKHU. HPITpaTHBIfI METOA

(GYHKIIMOHAJIBHBIX | CHHTE3a THUTaHaTa CTpoHUMs-Oapus. CuHTe3 HHMOOaTa MarHHs-CBHHIIA.
MaTepUasoB. [TpoMBIIIZIEHHO ~ 3HAYMMble  OCOOCHHOCTH  CErHETO3JIEKTPUKOB.
DeppodIeKTPUKHU. | DNEKTPOAHBIE MaTEPHAIIbI, CIOCOOBI UX CUHTE3A.
CerseToaneKTpuku

DIIEKTPOAHBIE
MaTepuabl
Tema 7. Martepuanbl ¢ BEICOKOW HOHHOW MOABMXHOCTHIO. CITOCOOBI MX CHHTE3a.
Cunres u cBoiictBa | Kynpatsl crponuus u P33. Tsepabple 3nekTpoiauTsl. MexaHusMm HX
GyHKIMOHAIBHBIX | MpoBoguMocTU. MouHble kpuctamibl. Tumbl 1eheKToB B HMOHHBIX
MaTepUasoB. kpuctaiax. Kiaccupukanus TBepAbIX 3JIEKTpoiauToB. IlpumeHnenue
HNonHbie TBEPAbIX 3JeKTpoauToB. [Ipobnema neneHanpaBieHHOW MOAM(PUKALIUU
IIPOBOAHMKHI CBOMCTB TBEPABIX JIEKTPOIUTOB.
Tema 8. BTCII-kympatsl, MoauduuupoBanusie P3D. Cnocobbl HMX cHHTe3a.

CuHTE3 U CBOICTBA

Karanuzatopel. CHHTE3 MaTepuaJIOB C 33JaHHBIM pa3MepOM YacTHI] U
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(YHKIIMOHATBHBIX | BBICOKOW YIENBHON IUIONIAAbI0 TMOBEPXHOCTH. JIFOMUHECIICHTHBIE
MaTepuasoB. MaTepuaibl. CHHTE3 MaTepUajoB C TIOMUHECIICHTHBIMU CBOWCTBAMHU.
BTCIL
Kartanuzaropsr.
JIroMuHECIIEHTHBIE
MaTepuabl.

Cooeporcamenvuwtii. modyns 2 Teopemuueckue OCHOBbL CcuHme3d

KOMNJIeKCHBIX COCOUHEHUT
Tema 9. [Mpupoma cunm  komruiekcooOpasoBanus. CTpoeHUE KOMILJICKCHOM
Ctpoenue YaCTHUIIBI.
KOMIIJIEKCHOU Tumb! monmusapoB. O630p TEOPETUUECKUX MPEACTABICHUI O CTPOSHUH
YaCTUIIbI KOOPJIMHAIIMOHHBIX COCMHEHHIA.
Tema 10. OcoOenHocTr 00pa3oBaHUs MUKINYECKUX KOMIUIEKCHBIX COSAMHCHU.
O6pa3oBanue B3aumHoe BnusiHue BHYTpUC(HEPHBIX 3aMecTUTeNel. 3aKOHOMEPHOCTh
IUKITTICCKIX TPAHCBIIUSTHHUS.
KOMIUIEKCHBIX
COCTMHEHU N
Tema 11. Xumus xomiutekcHbix coenuHenuit Pt(ll): IlpaBuma  Heprencena,
Xumus Ilelipone m KypHakoBa; peakuuu COBMECTHOW KpUCTAUIM3ALUUA U
KOMIUIEKCHBIX OKHUCJICHUS KOMIUIEKCHBIX COEMHEHUN.

coenuuenuit Pt(I1)

Tema 12.

Cunres
KOMILIEKCHBIX
coenmHenuit Pt(1V)

Cunre3  koMIuleKCHbIX  coemuuenuit  Pt(IV):  3akoHOMEpHOCTH
TPAHCBIIUSHUS, PEAKIIUN HEHTPATN3allii, COBMECTHON KPUCTAJUTH3AINH
Y BOCCTAHOBJICHUS; PEaKIIUN BHYTPUCHEPHBIX 3aMECTHTEICH

Tema 13.

HOJ'IyLICHI/IC U pCaKuu KOOPAWHAIIMOHHBIX COCTUHECHUI: peaknuuun

[Toyuenue U | 3aMELICHUS B BOJHBIX U HEBOJHBIX CPEIAX, B OTCYTCTBUM PAaCTBOPUTEIIS;
peakuuu TEpMUYECKasl JUCCOLMALUS TBEPIbIX KOMILJICKCOB; PEAKIIMM OKUCIECHUS
KOOPJMHAIIMOHHBIX | © BOCCTAHOBJIEHMSI; CHUHTE3 TpaHC- M I[MC- HM30MEpPOB; IOIy4YECHHE
COEJIMHEHUN KapOOHMJIOB METAJUIOB M METAJUIOPTraHUYECKUX COEAMHEHU.

Tema 14. O HEKOTOPBIX MYTAX HAMPABICHHOTO CUHTE3a OMOJIOTUUECKH aKTUBHUX
Cunres KOOP/IMHAIIMOHHBIX coeJMHEeHNH. KnHeTHKa 1 MeXaHu3M peakuuit
OMOJIOTUYECKH KOOPJAWHAIIMOHHBIX COCMHEHUH

AKTUBHUX

KOOPAWHAIIMOHHBIX

COCIMHEHUN

Tema 15. JudpakiimoHHbIE U CTIEKTPAIbHBIE METOJIbI CCIIEAOBAHMUSL.

Merto bt

UCCIICIOBAHMSI

Tema 16. MarsHuTHble 1 ONTUYECKHE CBOMCTBA KOOPANHAIMOHHBIX COEIMHEHUN
CaoiicTBa

KOOPIWHAIIMOHHBIX

COeIMHEHUN




TemaTnueckuii miIan

Conep:kareJbHbIA MOAYJIb 1

KoaunuecTBO 4acoB

Ounas popma 3aounasi popma
Haspanus B T.U. B T.U.
co/iepKaTeJbHbIX MOAYJIei o 213 |5 e | 2|3 z
" Tem ol s | &/ EB3 83 € | 5| 8| E|SESE
S| E| 2|5 grd| 8| E| 2| 2 |5&|7rs8
2| E|E|slgd58 2| E|E| &|2g5¢
Sl 2182 98 8 S| 8 8 |28E¢®
2R |E E| &8 |E
Q o
Tema 1.
OcHoBHbIE TOHATHS, | 4 R EERE
TEOPETHYECKHE OCHOBBI
Kypca
Tema 2.
[IpoBenenne  cuHTe3a B| 6 - 121212 -
Pa3IMYHBIX YCIOBUSIX
Tema 3.
OcHoBHbIE MPUHIIUIIBI
HEOPraHWYECKOTO  cHUHTe3a | 6 - 121212 -
COCIUHEHUN  peiaKux W
PEeKO3eMENIbHBIX 3JIEMEHTOB
Tema 4.
CoBpemeHHbIE METO/1bI
CHHTE3a COEAMHEHUH penkux [ 6 - 121212 -
" penKOo3eMeNTbHBIX
9JIEMEHTOB
Tema 5.
CoBpemeHHbIE ¢usuko-| 6 | - | 2 | 2|2 -
XUMHYECKHE METOIBI aHAJIHM3a
Tema 6.
Cunres u CBOICTBA
(GYHKIMOHATBHBIX
MaTepHaioB. 12 | -] 1 |10 | -
DeppOIEKTPUKH.
CerHeToIeKTPUKH.
DJEeKTPOJIHbIE MaTEPUAIIbI
Tema 7.
Cunres u CBOMCTBa
(G YHKIIMOHATBHBIX 12| -] 1 |10 | -
MaTepHaloB. Hounnele
IPOBOTHUKHU
Tema 8.
Cunres u CBOMCTBa
(GyHKIIMOHATIBHBIX
MaTepHUaoB. BTCIl.| 12 | - | 1 (1 |10 | -
Kartanuzaropsr.
JIroMuHECIIEHTHBIE
MaTepuabl.




Hmozo no 1

cooeprcamebHOMy MOOYI0 63 12 112 139 ‘ ‘
Tema 9.

Crpoenue KOMITJIEKCHOU | 3 1 1)1
YaCTHULIBI

Tema 10.

OO0pa3zoBaHue LUKINYECKUX | 6 2 |22
KOMIIIEKCHBIX COeqUHEHNH

Tema 11.

Xumus KOMIIJIEKCHBIX | 6 2 2|2
coeaunenuit Pt(11)

Tema 12.

Cunres KOMIIJIEKCHBIX [ 6 2 122
coenuuenuit Pt(1V)

Tema 13.

[lomyyenue wm  peakuuu 6 2 1212
KOOPIMHAIIMOHHBIX

COCIUHCHHI

Tema 14.

Cunres OMOJOrHYeCKU 12 1 11 ho
AKTHBHUX KOOPJAMHAIIMOHHBIX

COCIUHCHHI

Tema 15.

Metonab! ucciienoBanus 12 1 110
Tema 16.

CBoiicTBa KOOPJUHALMOHHBIX | 12 1 |1 |10
COeTMHEHNN

Hmozo no 2

cooeprcamebHOMy MOOYI0 63 12 112 139
Bcezo uacoeé no oucyunnune 126 o4 |oa |78




5. METOAMYECKHMUE PEKOMEHJIALIMUA J1JISA TPOBEJIEHUWSA
MMPAKTUYECKHX U JIABOPATOPHBIX 3AHSTUI

Tembl 1adopamopnwix 3anamuil

Ne HasBanue Temsl KonunuectBo
4acoB

n/n

1 Texnuka 6e3onacHoctu. OnpenencHre GopMybl KOMIUIEKCHOTO 2
COEIMHEHUS M0 pe3yabTaTaM XHUMHUYECKOTo aHalln3a U (PU3HKO-
XMMHYECKHUX CBOMCTB.

2 Peakunu nonHoro oOMeHa ¢ y4acTueM KOMIUIEKCHBIX COSAMHEHUN 2

3 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUM C YUaCTUEM 2
KOMIUIEKCHBIX COCIMHEHMI

4 CHHTE3 KOMITJICKCHBIX COSIMHEHUH B BOJAHBIX Cpeaax 2

5 CHHTe3 KOMIUJICKCHBIX COSMHEHMI B HEBOJHBIX Cpeliax 2

6 CuHTe3 CoeIMHEHUH CO CTPYKTYpO arnatuta, MOAU(PUIIMPOBAHHBIX 4
HeKkoTopeiMu P30

7. TexHHKa HaHECEHUS! TOHKUX TUIEHOK 4

8. PenTrenodasoBsiii anamm3 2

9 HK-criekTpockomnus 2

7 M3ydeHue 251eKTpOnpOBOIHOCTH MOJIYYEHHBIX MaTepUaoB 2

Bcero 24
6. METOAUYECKHUE PEKOMEHJAIINU 10 OPTAHU3ALIUN
CAMOCTOSTEJBHOM PABOTBI CTYJIEHTOB
Camocmoamenvhnas paboma cmyoenma
No Haszeanue Tembl Kon-Bo
4acoB
Hcropruyeckoe pa3BUTHE XUMHH KOMIUIEKCHBIX COeTUHEHUH. OTKPBITHE U 5
Ha3BaHME KOMIUIEKCOB IO MMEHHU OTKpPBIBATENEH U MO UX OKpacKe.
2 | CtpoeHune KOMIUIEKCHOW 9acTHIIBl. MOCTHKOBBIE H MTOJHUSICPHBIE KOMIUIEKCHI. 5

CBerKOMHHeKCHLIC COCOIUHCHMA. 3J'IeKTpOCTaTI/I‘-ICCKa$I TCOpHUA Koccems.
HOJ’ISIpI/IBaHI/ISI HOHOB U MOJICKYJI .COBpeMeHHI)IG TCOPCTUUCCKHEC
MNPEACTaBJIICHUA U CTPOCHUH KOMIIJICKCHBIX COCIUHEHMI.

3 | Hukmudeckne KOMIUIEKCH. BiusiHIe Ha yCTOMYMBOCTD ITMKINIECKHX 3)
COEMHEHUH pa3nyHbIX (pakTopoB. OpraHMYECKUe peareHThl B COCTaBe
KOMIUIEKCHBIX YacThll. OnTudeckas "30MepHsi KOMIUIEKCHBIX COCIMHEHU.

PanHue Teopun cTpoeHNs KOMIUIEKCHBIX COEUHEHUN. DIE€MEHTHI 10
CTEPEOXHMHUN KOMIUIEKCHBIX COEIMHEHUN

OcHOBHBIE TIOJIOKEHUS METO/JA BAJIEHTHBIX CBS3€H B OMMCAHUU KOBaJIEHTHON 5
cBs3u. [IpocTpaHcTBeHHas KOH(UTYpalys YaCTHII.

Teopust KpUCTAJUIMYECKOTO MOJIsI U CBOMCTBA KOMIUIEKCHBIX YaCTHIL. 10
OcHOBHBIE TIOJIOKEHUS METO/1a MOJIEKYJISIPHBIX opOuTaneii. Metox 5

MOJ'[CKy.]'IprHI)IX 0p6I/ITaJ'IeI71 B OITMCAHUU MHOI'OAQTOMHBIX YaCTHUII. CTpOGHI/Ie Hu
CBOMCTBA.

8 KoopannaionHast cBsi3b M KOOpJAMHALMOHHAS ITOJIMMEPHS]; NMPOYHOCTh M 10
pPEaKIMOHHAS CITOCOOHOCTh KOMIUIEKCHBIX YaCTHII.
9 | [Nomsiporpaduueckoe uccaeaOBaHNE KOMIUJICKCHBIX COSUHEHUH. 5

I[I/IBJIQKTPI/I‘-IGCKEUI IHOCTOAHHAsA U JUITOJIbHBIC MOMEHTBHI KOMIIJICKCOB.
Pedpakromerpus. Tepmudeckas yCTOMUMBOCTh KOMIUIEKCHBIX COCTMHCHHUI.
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MarnuTHas BOCIPUUMYUBOCTh U CHEKTPHI MOTJIOMICHUS KOMILJIEKCHBIX 5
10 COCTUHEHUN.

11 | Xumus KOMIUIEKCHBIX COEUHEHUM JBYX- U YETHIPEXBAJIEHTHON IIATHUHBI. 3
IIpaBuna HUeprencena, [leitpone u Kypnakoa. Mi3omepu3zainus KOMIUIEKCHBIX
coeanHeHui. Peakinuu BHYTpUC(EpPHBIX 3aMECTUTEIICH.

[MonoxxeHue 37eMEHTa B IIEPUOTUIECKON CUCTEME U €ro CIIOCOOHOCTH K 2
12 | koMIIIIeKCO0OPa30BaAHUIO

11 | XuMus KOMIUIEKCHBIX COSIMHCHUN TaNIausl, UPUIUS U POV 2
12 | Xumusg KOMIUIEKCHBIX COSIUHEHHMH JKesie3a, HUKeII U KoOalbTa 3
13 | Oprannyeckue peakiuu, KaTATH3UPYyeMble KOMIUIEKCAMH METAJIJIOB 3

Bcero yacos 78

IIpuMepsI TeCTOBBIX 3a1aHUI
Ilpumep moodynvnoii padomel no meme «Koopounayuonnan xumus»

1. Hanmmmre hopMyssl KOOPIMHAIIMOHHBIX COCIMHEHUI:
a) ouc-(anermnaneronaro)mean(1l);
0) oktaakBo-p-guruapokcoamkenesa(lll) cymsdar;
B) OKTaaMMHH-U-HUTpoaukoOansTa(Ill) Hurpar;
r) Oucaumeruarianokcumaro Hukenb(ID);
1) FeKCaaMMUH-|L, p-rekcaruapokco-rpukodansta(lll) xmopun;
e) 1-metnnammuH-3amMmmuH-Xs10po-opomorutatuHa(ll);
) TpaHC-IUXJIOPO-LIUC-AUHUTPO-en —1ut1atuHa (IV)

2. Omnpexenute U M300pasuTe CXeMATHUYECKH THIT TIOJIMA/IPA JIIsl KOMILJIEKCOB:
a) [Ni(CO)4], ecmn £(C-Ni—C)~109°
0) K[Ag(CN);], ecnmu £(C-Ag-C)~180°;
B) [Cr(NHj3)6][CuCls], ecn £(N-Cr—N)~90°, 180°;
Z(CI-Cu—C1)~90°, 180°, 120°.

3. Meronom BC, TKII m MO omnummre CTpoeHHWE W CBOWCTBA ( ONTHYECKHE, MAarHUTHEIE,
v +

YCTOMYMBOCTh U PEAKIHUOHHYIO CIIOCOOHOCTh) HOHA [CO(Hzo)G]Z (H,O — nwranm cuiabHOTO

nosist). Paccuntats DCKII u 000cHOBATH, €CIIM UMEET MECTO, TETPArOHAIbHOE UCKAXKEHHE.

4. byner nu Bemamats ocagok Cu(OH),, ecnmu k 11 0,002 M pactBopa [Cu(NHs)s](NO3)o,
KOTOpBIN conepxHur eme 136 r ammuaka, 106asuth 5 11 pactBopa KOH, pH xoroporo coctaBnsier
11 (K, = 2,1-10 %, TIP(Cu(OH),) = 5,6-10 %) ?

TECT k 3auety
1. VYkaxuTe ICHTATHOCTH U 3apsiI JIUTaHa B KOMITJICKCE
Zn (NH2C2H4 NH2)2]504
2. B xommrekce [Co(NH,C,H4 NH3)2(H20)(NO2)]Cl, BozmoxkHa u3oMepHst:
a) reoOMeTpHYecKas;
0) coneBas;
B) ONTUYECKAS;
I) THApaTHas;
1) HOHHU3AI[MOHHAS.
3. Kommrekc Na3[S3010] oTHOCHTBCS K :
a) U30IOJNCOSTUHECHUSIM;
0) MOMUSAICPHBIM;
B) T€TEPONOIMCOCTUHEHUSM;




T) XeJjaTam;

1) aHHOHHBIM

4. K BBICOKOCITHHOBBIM, ITAPAMAarHUTHBIM, BHEITHEOPOUTAIIEHBIM OTHOCSTCSI:

a) [TiFs]*;

6) [CoFe]*;

B) [MnFGI";

r) [ScFe]”;

1) [CrFe]*

Br Py

5. B peaxumsix: [PtCly]% ---->...----> ... oGpasyroTcsi:

a) TpaHCc-6POMOXIIOPO-TPAHC-XIOPONUPUANHILIATHHAT (2°)

6) 1HC - 6POMOXIIOPO-IIHC-XI0ponupHAHHILIaTHHAT (27)

B) GpomoTpuxoporiaTuHart (2°)

6. VYxaxwure Bo3mMoxHbIi surana B komuiekcax [ Co(NH3),X] Cl u [Co(NH3)sX] Br, eciiu Co
UMeeT KOOPAUHAIIMOHHOE YUCIIO 6

a) NCS

0) SCN’

B) SO4°

F)N2H4

m) COs™

7. Komruieke ¢ KOOpAMHAIMOHHBIM YHCIIOM 4 ¥ 3apsijIoM IEHTPAIBHOTO aroMa +2:

a) K[AQ(NO3).]

6) [Ag(NH3)]2[PtCl,]

B) Kz[Zn(C204)2]

F) K4[Zr(0204)4]

1) K[BF4]

8. VkaxuTe BO3MOXKHBIH IeHTpanbHbI aToM, ecin [M(NH3)s]™ HE3KOCTIMHOBEI;
TMaMarHuTHEIA C dzsp3 — ruOpuan3anuei Merasia:

a) Cr**

6) Mn**

B) Co**

r) Fe?*

I[) SC3+

9. Vrkaxure xapaxrepructuku [NiCls]*, ecin on mapamarHuTHI:

a) dSpZ-rI/I6pI/II[I/I3aI_II/I}I Ni

6) sp°-rubpumusarys Ni

B) BBICOKOCITHHOBBII

I') HU3KOCTIMHOBBIN

1) JIUTaH]T CHJILHOTO TIOJIS

€) JIMTaH ] cJ1aboTo MOJIs

10. Lentpanbhsiii atoM B komiuiekce Ky4[X(C204)3] MOKeT OBITB:

a) Be**

6) Pt**

B) Ag"

T) cr¥

21) Fe2+

11. Ky [M(NH3)4]*": Cu(1,3*10™%); Cd (4,3*10°°); Fe(2*10™);

K [M(OH)4]%: Cu(1,3*10™): Cd (5,6*10™); Fe(2,8*10°°). IIpu craHmapTHBIX YCIOBHSX

aMMHAKaT TIEPEXOIUT B TUAPOKCOKOMILIICKC MPH CITydasx:

a) Cu®*

6) Cd**

B) Fe®*
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12. Kakue u3 mpuBeeHHBIX COCTMHCHUI OTHOCATCS K KOMIUIEKCHBIM?
a) NH,OH 6) Ca(MnO4)2 B) CuS04 * 4NH; F) K>S0, * A12(804)3 ,Z[) [Pd(NH3)4C|2]

13. Kakoro Tumna cBsi3b 00513aTeIbHO BO3HUKAET B MOJIEKYJIaX KOOPAUHALMOHHBIX COETUHEHUIN?
a) Bonopoanas

0) KoBasienTHas HenosspHas

B) Ilonspuas

T) T-CBS3b

n) JloHopHO-akuenTopHas

14. V KaKux U3 yKa3aHHBIX KOMIUIGKCOB KOMILICKCOOOpasoBaTeleM siBisiercs non Co? ?a)
[CO(NH3)4 (NOz)z] NO,. 6) [CO(NH3)5 C|] Cl, B) [CO(H20)5 C|] Cl* HzOF) K3[CO(CN)5]I[)
K4[CO(CN)e]

15. Kakue u3 npuBeIEHHBIX YaCTUIl MOTYT OBITh JJUTAH/IaMH B KOOPJIUHAIIMOHHBIX COCTMHEHUSX ?
+
a) Co°
-2+
6) Ni?

) NH3
16. Kakue u3 npuBeIeHHBIX HIKE KOMIUIEKCOB OTHOCSITCS K alliI0KOMILIeKcam?

A) [Cu(NH3)4](OH).

0)K3[Ag(S205)]

B) H[AuCl4]

r) K[A1(OH)4]

1) [Ni(Co)d]

17. Kakas u3 Mmoinekyn obpa3yer npH aucconnanuu (6e3 paznokeHus KOMIUIEKCHOTO HOHA)
HanOoJIbIlIee YHCIIO HOHOB?
a) K[AuCly]

6) Nas[Ag(S20s).]

B) NaKz[Fe(CN)e]

F) Kg[BI(SCN)Q]

,[[) [CU(H20)4]SO4 * H,0

18. B KOOpAMHAIIMOOHBIX COCTUHEHUSX MPOSIBIIICTCS CBSA3b TOJIBKO OJIHOTO THITA - JOHOPHO-
akuentopHas?

a) Jla

0) Her

19. Yem Ooutbiiie 3apsi KOMILUIEKCOOOPA3yIOIIEr0 HOHA, TEM MEHBIIIE €r0 KOOPAMHAIMOHHOE
yucno?

a) Jla

0) Her

20. Mon-xomIutekcooOpa3oBaTellb He CIIOCOOCH MPOSBIIATEH PAa3INIHbIC KOOPAMHAIIMOHHBIC YHCIIA.
a) Jla

0) Her

21. Non [FC(CN)5]3+ HAMEET OKTa’IPUYECKOE CTPOCHHUE.

a) Jla

0) Her.

22. KoMIuIeKCHbIE COEAMHEHUSI YaCTO KJIACCU(PHUIMPYIOT 110 COCTaBY JIMTaHI0B

a) la.

0) Her

23. B 3aBUCHMOCTH OT HOHA-KOMILIEKCOOOpa30BaTeNsl U IMTaH/I0B YUCIOBOE 3HAUCHUE
KOOPJMHALIMOHHOTO YMClia U3MEHAETCs OT 2 10 12 1 BbIIIIE.

a) Jla

0) Her
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24. KoMIuIeKCHbIE COSAMHEHUS HE MOTYT OBITh HEAJIEKTPOJIUTAMH

a) Ja
0) Her

25. KocraHTa CTOMKOCTH KOMILJIEKCAa 00paTHA M0 BEIMYMHE KOHCTAHTE HECTOMKOCTH.

a) Jla
0) Her

6. Kpurepuu oneHuBanus

(Paspabamulearomes u ymeepaircoaromces kagheopotr)

Conepxanne TUCHUILIUHBI «COBPEMEHHBIE METO/IbI CHHTE3a M UCCIIEAOBAHUS COETUHECHUI
PEIKUX U PEAKO3EMEBHBIX AJIEMEHTOBY» COCTOUT U3 JIBYX 3aYETHBIX MOAYJIeH. KaxkIp1il 3aueTHBIN
MOJIyJIb COCTOUT M3 TEOPETUYECKOTO Marepualia U MPaKTHYECKUX 3ajlay, BBINOJIHEHHUE KOTOPBIX
TpeOyeT OBJIAJICHUSI TEOPHEH B YKa3aHHOM B MOJTyJIe O0BEME.

OneHka 3HaHUN CTyAEHTOB MpoBoAUuTcs Mo 100-0ayIbHOM MIKaIe COTVIACHO CIEAYIOIUM

KPUTEpUSM:

3adeTHBIE MOAYJIN

CMBICITIOBOM MOy 2

DopMa KOHTPOJIS bansbl
WnauBuayanbHas paboTa IO PELIEHUIO|d
3a1au
3amuTa 1a00paTOPHBIX padboT 5

MonynbHas paboTa

15

CwMmbICII0BOM MOAYNb 2

WnauBuayanbHas paboTa IO PELIEHUIO|

3a1a4
3amuTa 1a00paTOPHBIX padoT 5
MonynbHas paboTa 15
3auer 50
OO0t uror 100
[1Ikana onleHuBaHUS:
Cymma 6asiioB
1o 100 Ho ITo rocynapcrBeHHoM
0a/1JILHOM lélg#ﬂse KATe Onpenesienne

mKaje
OTJIMYHO — OTJIIMYHOE BBITIOJTHEHHE C

90-100 A «OtmmunHoY (5) HE3HAYUTEITEHBIM KOJIMYECTBOM
HETOYHOCTEN
XOPOILO — B IIEJIOM MPaBUIILHO

80-89 B BBITIOJTHEHHAS Pa00Ta ¢ He3HAYNTEIILHBIM

Xopormo (4) Kom4ecTBoM omubok (10 10%)

XOPOILO — B IIEJIOM MPaBUIILHO

75-79 C BBITIOJTHEHHAS pa00Ta ¢ HE3HAYNTEIILHBIM
KOJIMYECTBOM OIIHOOK (710 15%)
YJIOBJICTBOPUTEIILHO — HEIJIOXO0, HO CO

70-74 D 3HAYUTEIBHBIM KOJIMYECTBOM

«Y nosnerBoputeabHO» (3) HEAOCTATROB

JIOCTATOYHO — BBITIOJTHEHHE

6069 E YJIOBJIETBOPSIET MUHUMAJIBHBIM
KPUTEPHSIM




«HeynoBneTBopUTENBEHOY ©
BO3MOKHOCTBIO TIOBTOPHOU
aTTecTaluu

0)

HEYIOBJIETBOPUTENBHO — HAZ0
nopaboTaTh HaJ TEM, YTOObI HOITYYHTh
MOJIOKUTEIILHYIO OLICHKY

35-59 FX

OueHuBaHue OTBETa HA MOJTYJIE

45-50 0aJ10B — BBICTABISETCA 3a INIyOOKHE, apryMEHTUPOBAaHHbIE IPABUIIBHO HAINHCaHHbIE
OTBETHl Ha BCE BOIPOCHI Omiera B Mpejaesax MporpaMMbl JTUCHHUILIMHBL. Bcee 3amaun pemieHs! ¢
HOJIPOOHBIM  OOBSICHEHUEM, YPAaBHEHHUS pEaKUMid HamucaHbl MpPAaBUIBHO, C  Y4ETOM
cTexuoMeTpudyeckux  koddduumentoB. Ha  Teopermyeckwii  Bompoc  JaH  TOJHBIA
apryMEHTHPOBAaHHBIN OTBET.

40-44 6anja - BHICTABIISICTCS CTYJCHTY, JOIyCTUBIIEMY |-2 HETOUHOCTH B OoTBeTe. Bee 3amaum
pellieHbl, U ypaBHEHMs peakLUMil HalMCaHbl NPAaBUIbHO, HO HE MPOCTaBJIECHbI KO3(PULNEHTSHI,
OO0BsSICHEHHE JIOTHYHO M IOcienoBaTreabHo. Ha TeopeTmueckuii BOIPOC JaH HCUYEPIBIBAIOIINN
OTBET.

35-39 6a/10B - BBICTABIISICTCS 3a TITyOOKHE, apryMEHTHPOBAaHHBIE OTBETHI HAa BCE BOIPOCHI B
npenenax Ousjera, HO MPH 3TOM CTYIEHT JONYCTHJI HEKOTOpble HETOUYHOCTH B Ipenenax 3-4
omu0oK, 1100 1-2 rpyObIX OmHUOOK.

30-34 6anaa — npu 2-3 HemoYeTax, a Tak)Ke, €CiIM Ha 1-2 Bompoca JaHbl HETOJIHBIE OTBETHI, a 110
OCTAJILHBIM BOTIPOCAM 3HAHHUSA TITyOOKHE M apryMEeHTHUpOBaHHbIE. JIMOO mpH MOJHOM OTCYTCTBHHU
oTBeTa Ha | Bompoc, a 1Mo OCTaJIbHBIM BOIIPOCaM 3HaHUS INTyOOKHE M apryMeHTHpoBaHHbIE. JIn6o
OoJbIast YacTh ypaBHEHUH peakivii HanmMcaHa ¢ OmnOKamMu, K03(pGpUIIMEHTHI He IPOCTABIICHEI.

25-29 6aJ1J10B — BBICTABJIICTCS 3@ BEpHbIE, HO HEJIOCTATOYHO IMOJHBIE OTBETHI Ha BCE BOIPOCHI
ounera, 1160 3a 3-4 rpyObie OIMOKN B OTBETAX, WM 3a IOJIHOEC HE3HAHUE 2 BOIIPOCOB OMIeTa, 3a
OTCYTCTBHE JIOTMUECKOT0 pelleHus | 3aauu, HepaBUiIbHO MPUBEICHHBIC YPABHEHUS PEaKIUil.

20-24 Oanaa— 3a rpyOble OMMUOKH, HEIOYEThl, HETOYHOCTH, HEJIOTUYHOCTh W
HEMOCJIeI0BaTeIbHOCTh B M3JIOKEHHMM Marepuana. JInGo ecnu He BBINOJHEHO 3 Bompoca u3
ounera.

15-19 6ann10B - BhICTABISAETCA 32 HE3HAHKUE 3 BONPOCOB, 33 TpyOble OUIMOKHM U HETOUHOCTH.

10-14 6ans10B - BRICTABIIIETCS 32 MOJHOE HE3HaHWE Oosiee 3-X BOMPOCOB OmieTa, WM TpyObIe
OLIMOKM M HEJJOYETHI BO BCEX BOIPOCAX.

0-9 6a/10B — BBICTABISETCS 3a MOJHBIM OTKa3 OT HamMMCaHUs Owiera, JTHOO 3a IOJHOE
OTCYTCTBHE 3HaHUH 110 BCEM BOIIpocaM OMJIeTa.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITIPOLIECCA

[IpoBeneHNe MpaKTHYeCKMX 3aHATHH B ayJAUTOpPUM Ha TpymIy, oOOpyaOBaHHas JOCKOH,
MYJIBTUMEIUIHBIM IPOEKTOPOM U DKPAaHOM.

[IpoBeneHue J1aGOPaTOPHBIX 3aHATHI IO JAHHOMY KYpCy B XMMHYECKHUX JaOOpaTOpHsX,
OCHAIIEHHBIX HEOOXOAUMBIM 000PYIOBaHHUEM U PEAKTUBAMHU.

JonomnuurensHoe obecniedenue: Wi-Fi goctym B KopriycaX YHHBEPCUTETa, TEKCTOBBIE M
ANEeKTpOHHBIE pecypchl HayuHol Ou0nroTekn yHUBepCUTeTa.

8. PEKOMEHIOBAHHAS JIMTEPATYPA

Koa-Bo Hanuuue
Ne IK3eMILIAPOB | JICKTPOHHOM
HaumeHoBanue
n/n B On0/1MoTEKe BEpPCHHU B
HonHY IBC
Ocnosnas numepamypa
1. S6noukoBa H.B., benoycoa E.E. YebOpmme KA. m
CoBpeMeHHbIE ~ METOAbl  CHHTE3a W HCCIIE/IOBaHUsI




COCIMHEHUH PEIOKMX U  PEIOKO3EMENBHBIX  3JIEMEHTOB
[OnexkTpoHHBI pecypc]: yd4. mocod. mias cryaeHtoB OY
Maructp xum. ¢-ta. — Honeuk: douHY, 2016. — DnekTpoH.
naH. (1 daiin).

SA6noukosa, H. B. CyyacHi MeToau CHHTE3Y
HEOPTraHIYHUX Ta OPraHOMETAJIYHUX CIIOIYK
[EnextponHMit pecypc] : HaB4.-MeTO. MOCi0. s cTy . |
kypcy OKP "Marictp" xim. ¢-ty / H. B. SI6:10uKoBa, O.
C. llItonna, O. B. Irnatos ; JIoHEbKXI HaIl. YH-T, XiM.
¢-T1, xad. Heopran. ximii. - loneusk : lonHY, 2013. -
OnektpoH. aaH. (1 daiin).

S16n0uxoBa, H. B. CyuacHi MeTou cCUHTE3y
HEOpraHiuHUX Ta OpraHoMeTaniyHux crnonyk [Tekcr] :
HaBY.-MeToJ. mocib. s cryn. 1 kypcy OKP "Marictp"
xim. ¢-ty / H. B. SI6moukoBa, O. C. HTonna, O. B.
IrnartoB ; Jlonenbkuit Hall. yH-T, XiM. ¢-T, Kad. HeopraH.
ximii. - Jlonenpk : JJouHY, 2013. - 107 c.

SI6noukoBa H.B. CoBpeMeHHbIE METO/IBI CUHTE3A
HEOPraHMYECKUX M OPraHOMETANINYECKUX COeTUHEHUN
[Texcr]: yu.-meron. moco6. s cryn. 1 kypca OKP
«Maructp» xuM. ®@-ta / H.B. SI6noukoBa, A.C. IlITonna,
A.B. Urnaros; [loneukuii Hail. yH-T, XuM. O-T, Kad.
Heopran. Xumuu. — Jloneux: JlonHY, 2013. — 107 c.
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J.C. Elliott, R.M. Wilson and S.E.P. Dowker APATITE
STRUCTURES / JCPDS-International Centre for
Diffraction Data 2002, Advances in X-ray Analysis,
Volume 45.
http://www.icdd.com/resources/axa/vol45/v45_28.pdf

Toshiro Sakae, Hiroshi Nakada and John P. LeGeros
Historical Review of Biological Apatite Crystallography /
Journal of Hard Tissue Biology 24[2] (2015) 111 -122
http://www.mdpi.com/2075-163X/6/2/34/pdf

Petr Pta¢ekn , Tomas Opravil, FrantiSek Soukal, Jakub
Tkacz, Jifi Masilko, Eva Bartonickova The field of solid
solutions in ternary system of synthetic apatite-type
alkaline earth element-yttrium-silicate oxybritholite
phases of the composition: AEE;Y 10-5[S104]603-0.55, Where
AEE = Ca, Sr and Ba/ Ceramics International 42 (2016)
6154-6167
https://dspace.vutbr.cz/bitstream/handle/11012/70009/1s2
.0S0272884216000262main.pdf?sequence=4&isAllowed

=y
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