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1. OBNACTb MNMPMUMEHEHNA N MECTO ANCUMNINHBI B YYEBEHOM
MPOLIECCE
YuebHas aucumnanHa «OCHOBbI HEOPraHWYeCKOro CUHTe3a» OTHOCUTCS K BapuaTMBHOA
4acTu npogeccMoHanbHOro 6s10ka. 415 u3yvyeHnUs LaHHOW y4ebHON AMCUMNINHBI HEO6XOANMbI
3HaHMS, YMEHMS W HaBblKK, (OPMUPYEMble MPeALECTBYOWMMN W COMYTCTBYHOLLMMU
amcumnanHamn - MaTemaTuka, (hM3nKa, HeopraHuyeckas XUMWS, aHaIMTUYecKas XuMmus,
opraHuyeckas XuMus, pusnyeckas XMmns, XMMUYecKas TEXHOMOTUS.

2. CTPYKTYPA ANCUNTI/TNHDI

XapakTepucTuka y4ebHon AncumninHbl

04.05.01 dyHaameHTaNbHaA U NpuKnagHasa

CneunasnibHOCTb

XUMKS
Cneuvannsaums
Ob6pasoBarte/ibHas nporpaMma cneynanmrer
Keanngukaums XUMUK. NpenogaBarenb XMmMum
KonmuecTBo cofiepykartesibHbIX MOAY e 2

AucumnnnHa 6a30B0i / BApMaTUBHOM YacTy

o BapuvaTmsHas yacTb NpodeccroHanbHOro 61o0ka
06pa3oBaresibHON NporpaMms P poc

®opmbl KoHTponsa (MK, aKk3ameH, 3a4eT) MK, 3ayet
MokazaTenm 0YHas hopma 3a04Had hopma
06yuyeHus 06yyeHus
KomyecTBOo 3a4eTHbIX eAuHUL, (KpeanToB) 4
"o, NOArOTOBKMN 4
CemecTp 8
KonmyecTBo 4acos 144
- NIEKLIMOHHbIX 54
- MPaAKTUYECKNX, CEMUHAPCKMX -
- NabopaTopHbIX 18
- CamMOCTOATE/IbHOM paboThbl 72
B T.4. MHAMBUAYA/IbHOE 3afjaHne
HepenbHOe KOMYecTBo Yacos,
B T.4. ayAMTOPHbIX 4

3. OMMCAHVE ANCUNTI/TMHDI
Llenwn v 3agaun.

Llenb - U3noXeHWe CTyfeHTam MH(opMaum 0 pasHbIX BUAAX XMMUYECKUX peakuui, Kak
OCHOBbl HEOPraHM4yecKOro CuHTe3a, a TakkKe O HeoOXOAMMOCTU  MpefBapuUTeNbHONo
TEePMOAMHAMMUYECKOr0 aHa/In3a BO3MOXKHOCTU MPOTeKaHWsi HEOOXOAUMbIX peakumil B HY>KHOM
HanpasfneHnn. KypcoMm npedycmaTtpuvBaeTcs  OCBELLeHMe OCHOBHbIX METOAO0B  CUHTE3a
HeopraHNYecKnx CoeUHEHWNIA Mo TPaAULMOHHBLIM TEXHONOIMMAM B NMpoLecce NPOTeKaHWs peakuui
B rasoBoi (hase, B pacTBOpax W B3aUMOLENCTBMEM MeXAy TBepAbiMu BelecTBamun. OcobeHHoe
BHVMaHVe yAenseTca COBPeMEHHbIM METOaM CMHTE3a NPU MOMOLLM ra30TPaHCMNOPTHBIX peakLuia,
peakuuii B 30He rOpeHus, pacrblINTENbHbIX TEPMUYECKUX N KPUOCKOMNYECKUX METOAOB, “30/1b-
renb” meTtoja.

3agaun - yrny6neHve 3HaHWA CTYAEHTOB O TeOpeTUYecKuX (TepMOAMHAMUYECKUX)
pacyeTax BO3MOXHOCTU MPOTEKaHUS XUMUYECKUX PeakLnid, 0 BAUSHUN Ha CMeLLeHe paBHOBECUS
peakuuii Temnepatypbl U gaBneHus. Oby4yeHne CTYAEHTOB YMEHWIO aHaIM3MPOBaTb BO3MOXHOCTb
CUHTE3a KOHKPETHOrO COeUHEHUS C MOMOLLbI0 Hambonee MOAXOAALLEro MeToda C Y4eToM
CNeunu@uUKM  CBOMCTB  WCXOAHbIX  BELLECTB, CMIOXHOCTU  HEobxoaMmMoro  060pyAoBaHuUS,
3 PEKTMBHOCTM N 3KOSIOTMYECKON 6e30MacHOCTI NpoLiecca CUHTE3a B Lie/IOM.
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TpeboBaHMA K pe3ysibTaTaM 0CBOEHUS AUCUUNAUHBIL: T1poLecc n3yyeHus AUCLUNINHBI
Hanpas/ieH Ha (POPMUPOBaHUNE 3/IEMEHTOB CNEAYHOLLMX KOMMETeHUMIA B cooTBeTcTBUM ¢ PIrOC
BO no gaHHoOI creynanbHOCTH:

YHUBepca/ibHbIX KomneTeHumi (YK):

YK-1. CnocobeH OCyLLEeCTBNATb KPUTUYECKUIA aHaNIU3 NPO6/IEMHBIX CUTyauMid Ha OCHOBE
CUCTEMHOIO NOAX0Aa, BblpabaTtbiBaTb CTPATErnt0 AENCTBUIA.

o6LenpoeccnoHanbHbIX KomneTeHumin (OMNK):

OMK-1. CnocobeH aHanM3MpoBaTb, WHTEPNpPeTMpoBaTb M 00600LWaTh pesynbTaThbl
3KCMEPUMEHTA/IbHbIX M PacHeTHOTEOPETUYECKNX paboT XMMUYECKOI HaNpaB/IEHHOCTH;

OlK-2. CnocobeH NpPOBOAUTb  XUMWYECKUIA  3KCMEPUMEHT C  WUCMO/Mb30BaHNEM
COBPEMEHHOro 060py0BaHus, co6/1t0aas HOPMbl TEXHUKM 6€30MacHOCTY;

OlMK-3. CnocobeH NpUMEHSATb PacyeTHO-TEOPETUYECKNE METOAbI A1 U3YUYEHNS CBOMCTB
BELLEeCTB M MPOLECCOB C MX y4acTveM, UCMO/b3ys COBPEMEHHOE MporpaMMHoe obecrneyeHune u
6a3bl AaHHbIX NPOMECCUOHAIBHOTO Ha3HaYeHUS;

OlMK-4. CnocobeH nnaHnpoBaTb paboTbl XMMUYECKON Hamnpas/ieHHOCTU, 0bpabaTbiBaTb U
WNHTEPNPETUPOBaTb MOJTyYeHHble pPe3y/bTaTbl C WCMO/b30BAHWEM TEOPETUYECKMX 3HaHWn 1
NPaKTUYECKMNX HaBbIKOB PELUEHNA MaTeEMATUUECKMX U (PU3NYECKMX 3aau.

MpodeccnoHanbHbIxX KomneTeHumin (MK):

Hay4HO-uCCefoBaTe/IbCKas AeATe/IbHOCTb:

MK-1 CnocobeH npoBoauTb cbop, 06paboTKy, aHanM3 U 0600LleHe pe3y/bTaToB
3KCMEPUMEHTOB U WCCNEA0BaHWIN B Pa3/INYHbIX 061aCTAX XUMUKU, XMUMUYECKOW TEXHOMOrMn 1
CMEXHbIX HayK;

MK-2 CnocobeH ohopmsTb pe3ynbTaTbl Hay4HO-UCCNeA0BaTENbCKAX U OMbITHO-
KOHCTPYKTOPCKMX paboT;

MK-3 CnocobeH BHeApsATb pe3ynbTaTbl UCCNEAOBaHMIA 1 Pa3pabOTOK B COOTBETCTBMM C
YCTaHOB/IEHHLIMW MO/IHOMOYNAMU.

TEeXHO/I0rn4yecKas feAaTe/IbHOCTb:

MK-4 CnocobeH NpoBOAMTL HayYHble UCCNEA0BaHNSA, COBEPLLEHCTBOBATL U paspabaTbiBaTbh
TEOPUU N MeTOAbl U3YYeHNS XMMUYECKMX NPOLLeCCOB, OCYLLECTBNATbL NPaKTUYECKOe NPUMEHeHVe
NOMYYeHHbIX 3HAHWIA W Pe3ynbTaToB B Pas/IMyHbIX OTPACNAX 3KOHOMMUKM (MPOMbILLIIEHHOCTH,
CeNbCKOM  XO35iCTBE U Ap.), CBA3aHHbIX C MepepaboTKOM Cbipbsi, MOIy(HhabpuKaTos,
MPOMbILUNEHHbIX  OTXOAO0B, MO/YYEeHNMEM W  COBEPLUEHCTBOBAHMEM Pa3/IMYHbIX  BELLECTB,
mMaTepuanoB, pa3paboTKoM 1 yNy4LLEHNEM TEXHOMOMMYECKNX NPOLLECCOB;

MK-5 CnocobeH K NpoBeAEHWIO OMbITOB, UCMbITAHWA W aHA/IM30B C LENb0 U3YYeHus
cocTaBa, CTPOEHWMs, CBOMCTB W MNPOLECCOB MpeBpalleHnin  BeLLeCTB, 3HEPreTUYeCKUX W
XUMUYECKNX M3MEHEHWNIA B Pa3/INyHbIX HaTypasibHbIX WM UCKYCCTBEHHbIX BELLECTBAX, Cbipbe W
n3genuvsax;

MK-6 CnocobeH Ha pa3paboTKy MeTOAMK MPOBEAEHUS KOHTPONS KayecTBa AN
N3roTOBUTE/NIE N NOTPebUTENEN XUMUYECKON NPOLYKLMN.

opraHu3aLnoHHO-ynpaB/ieHYecKasa AeATeNIbHOCTb:
MK-9 CnocobeH nNpPUMEHATb — akTya/lbHYH0  HOPMAaTWMBHYH)  [OKYMEHTauu B
COOTBETCTBYIOLLEN 06/1aCTW 3HAHWIA.
B pesynbTate nsyveHns y4e6HOM ANCUUNINHBI CTYAEHT [AODKEH.
3HaTh:
- OCHOBbl TEOPETMYECKOrO pacyeTa BO3MOXHOCTM MPOTEKaHWUS XUMUYECKUX peakLmii: ¢
MCNONb30BaHNEM MEPBOr0 M BTOPOr0 3aKOHOB TePMOAMHAMMWKM, CBOGOAHOWN 3HEPrum
MM66ca, KOHCTaHTbI PABHOBECUSA W 3N1EKTPOLABVKYLLEN CUSbI;
- 0COBGEHHOCTW M NPUMEPbI MPOTEKAHUS TOMOTEHHbIX U FeTEePOreHHbIX peakunin Mexay
XUAKOCTAMU;
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- OCHOBHble acnekTbl TBepAoMa3HbIX peakuuid, Cnocobbl YBENNYUTb CKOPOCTb WX
NPOTeKaHWs N YBENMYEHWS BbIX0La NPOAYKTa peakuuu;

- COBpEMEHHble METOAbl CUHTE3a: 30/1b-Teflb TEXHOMOMMI0, TEMM/ATHLIN CUHTES,
rmapoTepMasibHbIA NpoLecc.

YMeTh:
TEOPETUYECKM PacCUMTbIBATb BOSMOXXHOCTb NMPOTEKAHWSA XMMUYECKOIN peakLmu;
noA6mpaTtb pauoHa/IbHbIe YCI0BUA CUHTE3a MaTepUasioB C 3aflaHHbIMI CBOMCTBaMMU;
MPOrHO31poBaTh (PU3NYECKME CBOMCTBA NOyYaeMbIX BELLECTB;

- MPOrHO3MpPOBaTb MPOTEKAaHWE peakumidi MeXAay rasamu, McxXogs M3 0CO6eHHOCTel
CTPOEHMS ra3006pa3HOro COCTOAHNSI.

BnaleTsb:

- HaBblkamu nogbopa YCnoBUA CUHTE3a M U3YYeHUS HeopraHW4eckuUX COeAMHEHWUI W
marepuanoB pasHOro cocTasa,;

- TexXHOM0rnel OCyLLeCTB/IEHNSA KEPaMUYECKOro, NoNyKepaMm4ecKoro MeToa CUHTesa;

- (PM3MKO-XMMUYECKMMM METOAAMM aHaIn3a CUHTE3NPYEMbIX COeMHEHWIA.

- MpvemMamMu OCYLLECTB/IEHNA XMMUYECKOrO 3KCrepumeHTa A1 NoMy4YeHUs BeLLecTB C
3a/laHHbIMW CBOMCTBaMU;

- BO3MOXXHOCTAMM MOUCKa HeOo6XO4MMON WH(MOPMaLMM B Hay4yHOM W CrpaBOYHOM
nuTepaType;

- npuemamu 0oOpMIeHUSA pPe3ybTaToB IKCNEepUMEHTa 1 pacLUngPOBKM NX.

4. COLAEPXAHVE ANCUUNTITMHBI 1 @OPMbI OPI"TAHN3ALWN YYHEBHOIO

MPOLECCA

Kypc ancumnnmHbl "OCHOBbI HEOPraHMYecKoro CMHTes3a" npegycmarpuBaeT cnegytoume
(hopMbl OpraHu13aLmMmn y4ebHoro npotecca:

- Nekyun,

- NabopaTopHbIe 3aHATUS,

- caMoCToATe/IbHaA paboTa CTyaeHTa.

MaTtepuan n3naraeTcs ¢ UICMoNb30BaHNEM CMIOBECHbIX, 0OBbACHUTENIbHO-NUNNMOCTPATUBHbIX,
3BPUCTMYECKMX, NPOBMEMHBIX WU UCCNef0BaTeNbCKUX METOA0B npenojasaHus. Mpu nposegeHnm
NeKUMin ansa 06CYXXAeHNs MaTepuana LUIMPOKO WMCNOMb3YHTCA MyNbTUMeAWAHbIE Npe3eHTaLun,
aHMMaummn, a TaKkke pasfaTtoyHble matepuasibl. Bo BpeMsi 1abopaTopHbIX 3aHATWIA CO34at0TCH
Npo6nemMHble CUTYyaLUK, pacCMaTPUBAOTCS 3a4ayn MakKCMManbHO MPUGIMKEHHbIE K MPaKTUKe,
[/19 CaMOCTOSATeNbHOW paboTbl NpeaiaraloTcA TBOPUECKMe 3afaHuns. PaccmaTprBatoTca npumepsl
FOMOFeHHbIX W FeTePOreHHbIX peakumil, MPOrHO3NPYTCS MeTOAbl NOMYYEHNS HEOPraHNYeCKmX
MaTepuanoB C yYETOM 3KOHOMUYECKOW LLeN1ecoobpa3HOCTU U 3KOMOrMYECKO 6e30MacHOCTH.

B yuye6HOM npouecce LIMPOKO MPUMEHSOTCA aKTMBHble W WHTEpPaKTUBHbIE (HOPMbI
NPoBeAeHUA 3aHATUIA (LEeMOHCTpaUUM XMMUYECKUX peakuuid Mexay rasamu, B pacTBopax, B
TBepAbIX Tenax, pa3bop 3aKOHOMEPHOCTe/ NpPOTeKaHUs ra3000pasHbIX, XMAKOMA3HbIX,
TBepAO(asHbIX MPOLLECCOB, AMCKYCCUS, NOMEMUKA), BHeayAUTOPHAas CamoCcTosTe/lbHas paboTa,
6annbHO-PEMTUHIOBas CUCTEMA OLIEHKWN YCMEeBAaEMOCTM, NMMUYHOCTHO-OPMEHTMPOBAHHOE 06yUYeHMe,
npobnemMHoe 06y4eHue, 6104YHO-MOAYNbHOE 06yYeHue. Kcnonb3oBaHWe B y4ebHOM Mpouecce
HarnsiAHOro Matepvana no AaHHOMY Kypcy; pacCMOTPeHMe pasnnyHbIX TUMNOB TEOPETUYECKUX U
NpPakTUYeCKMX 3afa4y, HarfggHo AEeMOHCTPUPYIOLLUMX CBA3b XUMWUW C XXMU3HbKO, XMMWYECKOro
3KCMEPUMEHTA, TECTOB M KOHTPO/bHbIX PaborT.

CamocTosTesnibHas pabota CTYAEHTOB NpeAycMaTpuBaeT BbINONHEHNE WHAMBUAYaIbHbIX
3afaHniA, MNOArOTOBKY K /1abopaTOpHbIM 3aHATUAM, W3Yy4YeHWe Y4ebHON W METOAMYECKON
nutepatypbl. CTyAeHTbl CAaMOCTOATENbHO fopabaTbiBalOT HEKOTOPbIE TEMbI, KOTOPbIE U3YYaInCh B
Kypce OCHOB HEOpPraHM4eCcKoro CWHTE3a: TeMnnaTHbIA CWUHTE3, Crnocobbl MOMyYeHUs
MOHOKPUCTa//I0B, NOSTyYeHWE TOHKMX MIEHOK, HAHOTEXHONOIN U Ap.



MopaaKoBbIiA
HOMep 1 Tema

KpaTkoe cogep>kaHue Tembl

Cogep>kaTenbHblin ~ Moynb 1 HeopraHMYeckuMii CUMHTE3  Kak
COBOKYMHOCTb HaMpaBNeHHbIX XMMWUYECKUX NpeBpaLleHunii (peakumin)

Tema 1.
XUMKnyeckas
peakuns Kak
OCHOBa CUHTE3a

BBefeHve. XvMnyeckas peakums Kak OCHOBa CUHTe3a. PasHOBMAHOCTU
XUMUYECKMX peakuui, Knaccugukaums Mo arperaTHOMY COCTOSIHUIO
KOMMOHeHTOB. OnpefeneHue HanpasneHUsa MNPOTEKaHUA XMMUYECKUX
peakuuii C NMOMOLLbI TEPMOAUHAMUYECKUX pacyeToB. POslb KUHETUYHUX
napameTpoB B MpPOTEKaHUW peakuMn. Ynpasnsemoe BAUAHME Ha
Hanpas/ieHne peakuuu.

Tema 2. HeopraHnyecknin CMHTE3 C yyacTMeM ra3o00pasHbIX BeLlecTB. Peakuuu
Peakumn  Mexay | mexay rasamm W C  y4yaCTMeM ra3000pasHbIX BellecTs. BrugaHue
rasamm n C | TemnepaTypbl U pasMepa MOJIEKY/T HA CKOPOCTb Peakumin Mexay rasamu.
y4yacTtnem OcobGeHHOCTM  peakumu  Mmexay rasoobpasHbiMm  NHs u HCI.
rasoo6pasHbIx MMpOMbILL/IEHHbIE METOAbl CMHTe3a aMMuaka WM X/I0pUCTOro BOAOPOAA.
BELLeCTB . BnusaHve TemnepaTypbl W AaBneHWs Ha BUXOL NPOAYKTOB. Bubop
onTUMasbHbIX ycnosuii ana cuHTesa NHs n HCI. Cneundmka cMmeluBaHus
BOAopoza v xnopa ans cuHtesa HCI.
Tema 3. [(a30oTpaHCNoOpTHbIe  peakuuMn. WX  nNpakTUYecKoe  WUCMosb30BaHMe.
Ma30TpaHCMoOpTHbIE | Pa3HOBUAHOCTM peakuMii € rasoobpasHbiMM  KOMMOHeHTamu. CuHTe3
peakuum (hynepeHa. TllonyyeHve TOHKUX MNEHOK AMG(Y3MOHHBIM HanbleHWEM
peareHToB.
Tema 4. MexaHn3Mbl 06pa3oBaHUA 0CAfKOB. BruvsHWe pasHbiX (aKTOpoB Ha
MexaHun3Mmbl CTeneHb  3arpAsHeHMs  0CaflKOB. YCNOBWUA  BblIJeNeHWA  ocafKa.
o6pasoBaHus VHOYKUMOHHBLIA  nepuof  00pa3oBaHMs  LEHTPOB  KpucTasnmsauuu.
0Ca/lKoB BivsaHWe pasHbIX (PaKTOpOB (TemnepaTypa, KOHUEHTpauus, CKOPOCTb
C/IMBaHWA, Ha/MymMe B PacTBOPe MOCTOPOHHMX KOMMOHEHTOB) Ha pasmep
yacTu, ocafKka. [lpougeccbl OKKMO3MKW. BnuaHme nocnefosateslbHOCTY
C/IMBaHWS pacTBOPOB Ha NPOLIECCHI aacopoumm.
Tema 5. MeTofbl OYMCTKM 0CafKoB OT npumeceil. MeTofbl OYMCTKM OCafAKOB
MeTofbl O4MCTKM | NepeKpucTann3aumed, MNpoMbIBaHWEM, [eKaHTauuein. Kcnonb3oBaHue
0CajKoB OT | OpraHMyecknx pacTBopuTeneil. TMOHATUE BUCAIMBAHUA MNPU  NMOMOLLU
npuvecei OpraHuMyeckux pactsoputenent. TOHATME O COBMECTHOM OCaXKAEHWUW.
Vcnonb3oBaHWe COBMECTHOIO OCaXAeHWA [Ana  MOMyveHus  ocajka
Heob6X0AMMOro cocTaBa. Peakummn B pacTBOpax Mexay MasiopacTBoOpUMbIMi
BewectBamu. OripefeneHve HanpasfeHWs W YCNOBWIA  MPOTeKaHuA
XMMUYECKOM peakuMnm C MCMOoSb30BaHWEM BE/IMYMH  NPOU3BEAEHUI
pacTBOPMMOCTI KOMMOHEHTOB Ha npumMepe cnHtesa Cas(PO4)sOH.
Collep>kaTenbHblii MoLynb 2 CUHTE3 HEOPraHNYEeCKUX COeVHEHNI B
pacTBopax 1 TBepaoi hase
Tema 6. OCHOBHble MOJENN B3aVMOLENCTBUA MeXY YacTuLuamn B TBEPAON (hase.
OcobeHHoCTH Oc06eHHOCTM peakunini  Mexxay TeepAbiMu  Tenamu.  Anddy3nMoHHbIE
peakuuMii  Mexay | MOAenu  B3aUMOLENCTBMS,  TOMOXMMUYECKME — peakuuu,  MOLenu
TBEpAbIMY TenaMu. | 3apofbllleobpasoBaHus.  JonyweHve  AHgepa 0 AUQQY3MOHHOM

B3aMO/EICTBIM TBEP/bIX BELLECTB.

Tema 7. OCHOBHbIe
(haKTOpbI, KOTOPLIE
B/IMAKOT HAa CKO-
poCcTb M rNy6uHy
npoTeKaHus

BnusiHe pasHbIX (HaKTOPOB (AMCNEPCHOCTM, TFOMOreHHOCTW, MNPUPOAbI
KOMMOHEHTOB ~ CMEcW, TeMnepaTypbl) Ha  CKOPOCTb  MPOTEKaHMs
TBEPAOthasHbIX peakuuii. OCHOBHble (haKTOpbl, KOTOPblE BAMAIOT Ha
CKOPOCTb M TNyGMHY NpoTeKaHWs TBepaodasHbIX peakuuii. BnusHue
CTEMNeHu AUCNEPCHOCTU U CTENeHN romoreHu3aumm. CoBpeMeHHoe
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TBEPAO(a3HbIX
peakuuit

obopyfoBaHMe [ANA [AUCTEPrMpOBaHMS TBepAbIX BelecTB. BnusHue
TemnepaTypbl M CKOpPOCT €e MoBbllleHMs. [MoHATME O TemnepaType
TammaHa. Bbl6op yCnoBuWii 1 peareHTOB ANs OCYLLECTB/IEHMS CUHTE3a NpK
nomowy  TBepaodasHoli  peakuun. HepoctaTku  MmeToga.  HoBble
HanpaBneHWs TBepAo(asHbIX TEXHONOTNIA. PeakLyn B 30He rOpPeHus.

Tema 8.
lMpurotoeneHue
cmecei il
npoBeeHNns
TBEPAO(a3HbIX
peakLuii ¢
NCNONb30BaHNEM
pacTBOpOB

MpuroToBneHne cMeceid ANs NPOBeAeHWs TBepAO(hasHbIX peakuuin C
CMO/b30BaHNEM PaCcTBOPOB. CyTb METO/10B PacnblINTeNbHOIO
BbICYLUMBAHNS W pPacnblIMTeNbHOr0 oTkura. OCHOBHble HampaBieHus
pasBMTMS W YCOBEPLUEHCTBOBaHUA MeToda. [lpeuMmyllecTBa MeToga
(BbICOKasi FOMOreHHOCTb pearvpyroLLyx KOMMOHEHTOB). daKTopbl, KOTOpble
CAEPXKMBAKOT UCMONb30BaHME MeTofa. CXOACTBO M OT/IMYME C METOAOM
BbIMOPaXXMBaHWsi pacTBOpPoB. O60pyAoBaHMe [1si NPOBEAEHUS CUHTe3a B
rmapoTepMasbHbIX ycnoBusix. OcobeHHOCTU MeToga. MpeumyllecTBa u
HelOCTaTKM MO CpaBHEHWIO C Apyrumu  Metogamu. KOHTponb 3a
npoTeKaHnem peakuuid. Bbixo CUHTE3MPOBaHHbIX BELLECTB.

Tema 9. CuHTe3s
Heopra-HUYecKmx
maTepvanos no

CvHTE3 HeopraHW4YecKMx MaTepuasioB Mo “30/b-renb” TEeXHOJOrMK.
OcHoBbI Knaccuyeckoro “sonb-renb” metoga. OCHOBHble Hanpas/eHWs
MCNONb30BaHNA “30/b-Teflb” MeToAa, ero BUAOM3MEHeHMs. TeMnaaTHbIN

“30Nb-renb” CUHTE3. TpeboBaHWA K peareHTam [Ans  “30Mb-refb”  NpPOLLECCOB.
TEXHOMOTUN. ANKOronaThbl, aueTunaueToHaTbl, KapboKcuiaTbl pasHbIX METaN0B U
Hambonee ob6wme Mmetofbl WX cuHTe3a. OCOBEHHOCTM MNOBeAeHUA
opraHomeTaIN4yecKnx COeANHEHWI B “30nb-rens”  MeTofe.
icnonb3oBaHWe ankoronATtoB pasHbIX 3MEMEHTOB [ANA  MONYy4YeHuUs
HeopraHuMyeckux maTepuasioB B BUAEe MNEHOK, MOPOLUKOB, KepaMUKW.
OCOGeHHOCTM  TMAposiM3a  TeTPasTOKCMAA  KPEMHWSA.  NPOW3BOACTBO
npo3payHbIX MneHok u3 SiO2 “3onb-refib” metofoM. Kapbokcunatel B
NpOu3BOACTBE NJIEHOK 1 nopowkos 13 LUTC 1 BaTiOs.
TemaTnyecKuii nnaH
CopepxaTe/ibHblii Moy nb 1
KonnyecTtBo 4acoB
3aoyHasa hopma
OuHas dopma Ha 6a3e 06LLero cpegHero
0bpas3oBaHus
Ha3BaHusa B T.Y. BT.Y.
cogepkatesibHbIX MOAY/1ei ol o - ol o T -
n TemM = e 0 = e A o
ol s| 8| B85 | s| 8| BE|esg&¢E
@D S| ©| © s >9 © = ) ol E8 28
O T I Fls | FY © = J E|l 39 XL
o 2| S| © S d m 4 i~ o | 28 =S3
e El g8, |24 2| E| S84 8q
] IR ST = Sl 8] 8128 xS
S|ei | T =3 S| & I
C =106 = C = o =
Tema 1. Xummnyeckas
15(6 |- |2 |7
peakLusa KaK OCHOBa CUHTE3a
Tema 2. Peakuuu mexay
rasamu n c yyactmem 14| 5| -12|7]| -
ra3o06pasHbIX BELLECTB .
Tema 3.
14| 5|-12|7]| -
["a30TpaHCNoOpTHbLIE peakunn




Tema 4. MexaHun3MmbI
06pa3oBaHNA 0CaKOB 1Byp6-1217) -
Tema 5.
MeToabl ouncTKM ocagkoB oT | 14 | 5 1|8
npumecei

MTorono1l
cofep>kaTenbHomy mogynto | 72 | 27 | - |9 (36 | -

CofiepxaTe/ibHbIi MOAYy b 2

Konn4yecTBo 4acoB
3aoyHas popma
OuHas dopmas; Ha 6a3e 06LLEero cpefHero
J 06pa3oBaHys
HassaHus BT.Y. B B T.u.
cofepaTesibHbIX MOAY el 25 o = A N
nTeM o ST |8 | & o S| T i
= S| 9|12 |[E9 >9 = s o | 2 E o >
[<3) = O RN =L O [a3) = [<3) o xR O| =
o = T {O* = © (&) = J = O © =
2l 2l SI81ENas ®| | =895 9%
e Elo |8 | = e £l o O % S w
S |2 IT5 S|g |2 €T
cls |8 | = clc |8 7=s
Tema 6. X
OcobeHHOCTH peakumid [11 | 7 | - | 2| 2}| -
MeXAy TBepPAbIMU TelaMu. H
Tema 7. OCHOBHbIe (haKTopbl,
KOTOpble B/UAKOT Ha CKO-
8|7 |-12]9] -
POCTb U FNYyOMHY NPOTEKAHUS
TBepPLO(ha3HbIX peakuui
Tema 8. [lpurotosneHue
cmecei N NpoBefeHus
A POBEAC 187 (-]2]9 | -
TBepAodasHbIX peakumin C
CMO0/Ib30BaHNEM PacTBOPOB
Tema 9. CuHTe3 Heopra-
HU4YeckKnx matepuanios no| 16 | 6 | - | 1|9
“30Mb-renb” TeXHONOMUW.
MToro no 2 72 | 27 9 |36
cofep>kaTeslbHOMY MOAY/H0 ) )
Bcero yacos no
aMCLMNANHE 144 | 54 | - |18 |72 | -

5.METOANYECKWMNE PEKOMEHOAUNW ONTA MPOBEAEHUA

NEKUMOHHbIX, MPAKTUYECKIMX N NTABOPATOPHbIX 3AHATUN

Tembl 1abopaTOPHbIX 3aHATUIA

No Ha3BaHue TeMbI Kon-Bo
yacos

1 OnpepeneHne HarnpasneHNS XMMNUYECKOW peakLmn. 2

2 Peakuun mexxay razoo6pasHbIMI BELLLECTBAMM. 2




3 PeakLun ¢ y4aCcT1eM >XUAKOCTEN. 2

4 TBepaomasHble peakumm. 2

5 Kcnonb3oBaHue 30/1b-reflb METOAA A9 CUHTE3a 2

HeopraHMyecKnx CoeIMHEHNN.

6 CUHTE3 KOMMN/IEKCHBIX COeAMHEHMI 2

7 WccnepoBaHme CTPOEHNS KOMMIEKCHBIX COeAVHEHNIA 4

8 Peakuuu B pacTBope. KOHCTaHTa HECTOMKOCTY 2
Bcero vacos 18

CamocToAaTenbHas paborta
1. MpopaboTKa TeOPETUYECKMX OCHOB NPOC/YLLIAHHOIO NEKLMOHHOI0 MaTepuana.
2. MopgroToBka K NabopaTopHbIM 3aHATUAM.
3. M3y4eHre BONpocoB, KOTOPbIE BbIHECEHLI HA CAMOCTOSATE/IbHYHO MPOPaboTKy.
4. CucTeMaTvKa U3y4YeHHOro martepuana nepes Mogy/ibHbIM KOHTPOEM.

6. OBPA3EL MOAY/TbHOIO KOHTPOJIA
(obpasel, BapuaHTa 1 KpUTEPUN OLEHVBAHNSA)

FOY BMO «JOHELKUIA HALWMOHASBHBI YHUBEPCUTET»
®aKynbTeT XMMUYECKMIA

CneunanbHOCTb: 04.05.01 ®dyHAaMeHTanbHada U NpuKnagHaa Xmumusa
Mpodomns:
O6pasoBaTe/nbHas nporpaMma: cneyannTeT
CemecTp 8

Y4yebHasa gucuunamHa __OCHOBbI HEOpPraHMYecKoro CMHTeE3a

MOAYNbHAA KOHTPOJIbHAA PABEOTA
BAPVAHT Nel
1. YKaXute MeTofpl, B KOTOPbIX A/ YAIEHUS pacCTBOPUTENSA UCMONb3YHOT pacrblieHne
pacTeopa

a) ucnapeHue pacteopa
) pacnblnnTeNnbHOe ncnapeHne pacTeopa
B) pacnblINTE/NbHbIA OTXXUI KOMIMOHEHTOB pacTBopa
I') BbIMOpPaXXMBaHVe pacTBopa
1) BblCa/IBaHMe pacTBOpa OpraHUYeCcKUMI PacTBOPUTENSMI

2. 3arpsisHeHue ocajka NocpefcTBOM 3axBarta pacTBopa B pas/iMyHble NyCcToTbl,

obpasytoLimecs npu popmMmrpoBaHMKn BO/bLLIMX YaCTWL, 0CafKa, Ha3bIBaeTCA:
a) OKK/03Us
6) coocaxaeHune
B) COBMECTHOE OCaXKJeHMe
I) MHKNHO3KS
3. Bpems oT MOMeHTa cMBaHNA PacTBOPOB [0 NOSABNEHUA 0CajKa Ha3bIBaeTCs

4. [lekaHTauus - 3To...
a) 3arpsasHeHve ocagka
0) NpokanmBaHve ocafka
B) NPOMbIBaHMe 0CafKa
I') BIMOPaXXMBaHNe pacTBOpPUTENS
[) BbICa/IIBaHWe pacTBOpuUTENs
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5. PaccTosiHMe, KOTOpPOe NPOXOAMT MOMIEKY/A rasa MexKay ABYMS CTO/IKHOBEHUAMM
Ha3blBaeTCA
6. YMcno CTONKHOBEHWIA, KOTOPOE MCMbITbIBAET MOMEKY A Fa3a B TeUeHMe CEKYH/b! Mpu
06bIYHbIX YCNOBMSAX NPUBAN3UTENIBHO PaBHO:
a) Tbicsiua (1-109)
6) cTo Thicay (1- 10°)
B) MunamoH (1-106)
r) munnmapg (1-10°)
7. Tlpn 04MHAKOBBIX YCNOBUAX BENNUYMHA KO3hULMeHTa Anddy3nm HanbonbLuas ans...
a) rasos 0) Xungkocrei B) TBEP/bIX BELLECTB
8. TMepexop 30N B reflb BHELLUHE BU3YyabHO COMPOBOXAAETCS. .
a) 0bpasoBaHMe ocagka
0) YMEHbLLEHNEM TEKYHECTH
B) yBe/MyeHneM o6bemMa
9. B 0CHOBe TEMMNIATHOrO CUHTE3a NEXaT peakLmm
10. Ws - ckopoCTb 3apogbliLeobpa3oBaHust; Wp - CKOPOCTb pocTa KpucTannos. Ecnn Ws < Wp

npomcxoauT obpasoBaHune ocajka.
11. YcTaHOBUTE COOTBETCTBUE
Tun yactnyek Tun MeXMONEKYNAPHOr0 B3aMOLENCTBUA
A) HenonspHas - HenosspHas 1) opneHTaUMOHHbIN 3thheKT
B) nonapHas - nonapHas 2) UHAYKUNOHHBIN 3(peKT
B) nongapHas - HenonspHas 3) AMCNEPCUOHHBIN 3ththeKT
OTBeT: A) ; B) . B)

12. K romoreHHbIM peakLmsM OTHOCATCS...
a) ras + ra3 — TBepOe BELLEeCTBO
6) ras + ra3 — ras
B) ras + XXMAKOCTb — XXWAKOCTb
I) XXWAKOCTb + XWUAKOCTb — >XUAKOCTb
[l) TBEP0e BELLECTBO + TBEPAOE BELLECTBO — TBepAOe BeLecTBO
€) TBepL0e BELLEeCTBO + XUAKOCTb — XUAKOCTb
)K) ras + TBepAoe BEWECTBO — XUAKOCTb
13. CmeLLEeHWe paBHOBECUA B CTOPOHY MPOAYKTOB peakuuu

N2+ 3H2# 2NH3 + 92, 4 k[
NPONCXOANT .
a) Npv yBeNN4YeHUN Temnepartypsbl
0) Npu yMeHbLLEHUW TemnepaTypbl
B) NPV YBE/IMYEHUN B CUCTEME [aBNEeHUSA
r) NPy YMeHbLUEHWUN B CUCTEME [aB/IeHNA
L) Npu BBeeHUN Katanmsaropa
) NPV YMeHbLLEHNN NapumanbHOro gasneHns NHs
14. CBoliCTBa HaHOCOELUHEHWIA ONPeAeNsATCA CBOMCTBAMW CTPYKTYPHbIX e4MHNL, (ATOMOB,
MNOHOB, MO/EKY/), KOTOPble HAXOAATCA :
15. Mpu nonyyeHnn BonbpamaTa KaibLus Mo “30/b - refib” TEXHONOrnn Hanbornee
3(hpeKTUBHO B Ka4YECTBE NUCXOAHbIX BELLECTB NUCMO/b30BaTb...
a) CaClan Na2WOs
6) Ca(NO3)21 (NH4)2WO4
B) Ca(NO3)21 Na2WOa4
r) CaClaun (NH4)2WO4
16. Bo3pacTaHuIo CKOPOCTM NPOoTeKaHMs TBepA0Ma3HOM peakLmm crnocobeTByerT.
a) NOBbILLEHWE TeMMNepaTypbl OTXuUra
0) yBennyeHne KpUcTaMyHoOCTm
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B) YBe/IMYEHNe CTENeHN ANCNEPCHOCTU
I) yBe/MyeHne CTeneH roMmoreHn3agmm
17. Y MeHbLUeHMe CKOPOCTU ABVKEHUS MOSIEKY MPOUCXOANT C YBENNYEHWEM. ..
a) Maccbl MOJIEKY/IbI
6) TemnepaTypbl
B) AaBfieHns
r) pasmepa Mosieky bl
18. Temnepatypa, Npy KOTOPOW TBEPLOE BELLECTBO CTAHOBUTCA XMMUYECKMN aKTUBHBbIM,
Ha3blBaeTCA M NPUOAN3NTENBHO paBHa
19.Mpovecc o6pa3oBaHNs fedeKTOB B KPUCTAIMYECKOM BeLLEeCTBe XapaKTepu3yeTcs:
a) TAS<06) TAS>08B) TAS=0r)AH<0p)AH>0¢e) AH=0
20. PacyeT 3aBUCUMOCTM 3HTaNbMMMN peakLmmn OT TeMMepaTypbl MPOBOAAT UCMO/b3YS:
a) pacripegenexve bonbumaHa
0) ypaBHeHNe AppeHuyca
B) 3aKOH [ecca
r) npnbnmxeHne HeinmaHa-Konna
[1) 3aKoOHOM Kupxrodda

YTBepXeHO Ha 3acefaHum Kageapsbl ,
npoToKon Ne oT «__ » 20_T.

3aBeaytownii Katheapou
Mpenopgasatenb

KpuTepun oLEHNBaHNSI MOAY/TbHOT0 KOHTPOS

Howmep 3ajaHna KonuyecTBo 6annos
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7. KPUTEPI OLUEHVBAHNA
CopneprkaHue aucumnamHbl «OCHOBbI HEOPraHMYECKOr0 CUHTE3a» COCTOUT U3 ABYX
3a4eTHbIX MoayNnen. Kaxaplil 3a4eTHbI MOAY1b COCTOUT U3 TEOPETUYECKOro MaTepunana u
NPaKTUYECKMX 3aay, BbINO/THEHME KOTOPbIX TPEOYET OBNafeHns Teopueli B yKa3aHHOM B MOy e
00bEME.
OueHKa 3HaHWUin cTyeHToB nNposoanTcs No 100-6annbHON LKane CornacHo cneyroLuimm

KpUTEpUsAM:
3ayeTHble MOy dopmMa KOHTpONA Bannobl
CmbICNoBOI MOAY /b 2 WHavBuayansHasa pabota no peweHuio (20
3agad
3awmTa nabopatopHbIX paboT 10
MogaynbHasi paboTa 20
CMbIC10BOI MOAY b 2 WHanBnayansHaa paboTta no peLueHuto 20
3agad
3awmnta nabopaTtopHbIX paboT 10
MogaynbHasi paboTa 20
O6Lwmin ntor 100
LLIkana cooTBeTCTBMA 6a/1/10B HALMOHA/IbHOW LLKase
OueHka OueHka no OueHKa Mo rocyaapCcTBEHHON LLIKane OueHka no
no wkasne | 100-6annbHOM (3K3ameH, auhdepeHLNpPOoBaHHbI 3a4eT) rocyfapCTBEHHOW
ECTS LuKasne LukKasne (3a4ver)
A 90-100 5 (0TIMYHO) 3a4TEHO
B 80-89 4 (X0opoLLo) 3a4TEHO
C 75-79 4 (X0poLLo) 3a4TEHO
D 70-74 3 (Y/10BNEeTBOPUTENLHO) 3a4TeHo
E 60-69 3 (Y/10BNEeTBOPUTENLHO) 3a4TeHo
FX 35-59 2 (Hey[0B/ETBOPUTENBHO) He 3a4TeHO
C BO3MOXHOCTbHO MOBTOPHOM CAa4n
F 0-34 2 (Hey[0B/IETBOPUTENBHO) He 3a4TeHO
C BO3MOXXHOCTbHO MOBTOPHOM CAauu npu ycnosum
06s13aTeIbHOr0 Habopa A0NONHUTE/bHBIX 6anI0B

8. MATEPUANTbHO-TEXHWNYECKOE OBECIMNEYEHWVE YUYEBHOIO
MPOLIECCA

J1eKUMOHHble 3aHATUA NPOBOAATCA B ayAUTOPUU Ha rpynmny, 060pyA0BaHHON JOCKON,
MYNbTUMEAUIAHBIM MPOEKTOPOM 1 3KPAHOM.

NabopaTopHble 3aHATUSA NPOBOAATCA B labopaTopum, OCHaLLLEHHOW HE06X0AMbIM
o6opyzoBaHueM: MydenbHbIMK nevamu Trna CHOJ1, aHanUTUYeCK1MM Becamu, YCTaHOBKOW A1
Hanbl/IeHWs pacTBopa W NonyYeHUs TOHKMX NIeHOK

[JononHutensHoe o6ecneveHne: Wi-Fi gocTyn B Kopnycax yHUBEPCUTETA, TEKCTOBbIE U
3NeKTPOHHbIE pecypcbl HayyHoW 6MbnMoTekn yHuBepcuTeTa.

9. PEKOMEHAOAOBAHHAA JINTEPATYPA

Kon-Bo Hannuwne
Ne 9K3eMNNSAPOB | 3/IEKTPOHHOW
HavnmeHoBaHue
n/n B 61bimoTeke BepcUn B
JoHHY 36C
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OcHOBHasa nnTepaTypa

Kopotuenko, H. M. HeopraHuyeckuini  cuHTe3
[3nekTpoHHBIA pecypc] : MeToauyeckue MaTepuanbl K
Kypcam "HeopraHnyeckuii cuHTe3" n "Xumua TBepLoro
Tena. HeopraHuyeckunin cuHtes" / H. M. KOpOTYeHKo ;
TOMCKMWIN rocyfapCTBEHHbIW YHUBEPCUTET, XUMUYECKUIA
(hakynbTeT. - TOMCK : TOMCKUIA roCyapCTBEHHBIN
yHuBepcuTeT, 2017. - SNeKTPOHHbIe AaHHble (1 thaiin).
http://library.donnu.ru/el/ed/1820 5ZC0.pdf

A6n04koBa, H. B. CyyacHi MeToau CuHTe3y
HeopraHiYHMX Ta opraHoOMeTaliYHNX CMOoNyK
[EnekTpoHHMIA pecypc] : HaBY.-MeToA. nocib. ans ctyg. 1
Kypcy OKP "Marictp™ xim. ¢p-1y / H. B. A6n04koBa, O.
C. WWToHAa, O. B. IrHaToB ; [loHeLbKWiA Hall. YH-T, XiM.
(-7, Kagp. HeopraH. Ximii. - [loHeubk : loHHY, 2013. -
EnekTpoH. gaH. (1 dain).
http://library.donnu.ru/el/ed/4.pdf

A6no4koBa, H. B. CoBpeMeHHble MeTOAbI CUHTE3a U
nccnefoBaHns CoeUHEHWNIA PeaKnX 1 peaKo3eMesbHbIX
31eMeHTOB [SNeKTPOHHBII pecypc] : yuyebHoe nocobue
[N CTYAEHTOB XUMWYECKOro (haky/bTeTa Hanpas/eHuns
noarotosku 04.04.01 Xvmus / H. B. A6no4kosa, E. E.
Benoycosa, K. A. Yebbiwes ; TOY BIMO "[oHewLkuia
HaLMOHabHbIN YH1BepcUTeT". - AoHeuk : FOY BIMO
"NOoHHY", 2016. - SneKTpOHHble AaHHble (1 thain).
http://library.donnu.ru/el/ed/2044 79XV .pdf

[ononHuTenbHas IMTepaTypa

[.C. Oeopeuknid, C.. ABopeukunid, b.b. Monskos, /1.C.
Ctenbmax, A.M. CtonnH HoBbIi NOAXOA K NOMYYEHNIO
TYroniaBkux HeOpraHN4ecKnx CoeanUHeHNA Ha OCHOBE
camopacnpoCTPaHAOLLErocs BbICOKOTEMMEPATYPHOIO
CUHTe3a. - Bonpockl COBPEMEHHOW HayKu U NPaKTUKK. -
Ne S(39). - 2012. - C. 166-178
https://elibrary.ru/download/elibrary 17722944 2767804

8.pdf

LLIeBenibkoB A.B. HeopraHM4ecKunin CUHTE3: HOBbIE
HarnpasieHNa N HOBble BO3MOXHOCTU. - XUMUSA 1
TEXHO/0rNa HeopraHMYecKnx maTepuanos. - T. 7. - 2012.
-Ne2.-C. 3-14

https://elibrary.ru/download/elibrary 17763575 2747205

4.pdf

Kcangonyno .. CuHTE3 HeopraHNMYeCcKnx pagnKanos. -
["lopeHve 1 nnasmoxumms. - 2016. - T. 14. - Ne 4, - C.
251-257.

https://elibrary.ru/download/elibrary 42503710 5412763

3.pdf

10. NTH®OPMAUWVOHHBLIE PECYPCbI

1. https://elibrary.ru/defaultx.asp - Hay4Has 3neKTpPOHHas 6ubnoTeka
2. http://library.donnu.ru/ - 31eKTPOHHO-6M6IMOTEYHas cucTema [OHeLKoro

HauMOHa/IbHOIo YHMBEPCUTETA



http://library.donnu.ru/el/ed/1820_5ZC0.pdf
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javascript:ShowSrchLnk('Kn=296959');
javascript:ShowSrchLnk('Kn=296959');
javascript:ShowSrchLnk('Kn=296959');
http://library.donnu.ru/el/ed/4.pdf
http://library.donnu.ru/el/ed/2044_79XV.pdf
https://elibrary.ru/download/elibrary_17722944_27678048.pdf
https://elibrary.ru/download/elibrary_17722944_27678048.pdf
https://elibrary.ru/download/elibrary_17763575_27472054.pdf
https://elibrary.ru/download/elibrary_17763575_27472054.pdf
https://elibrary.ru/download/elibrary_42503710_54127633.pdf
https://elibrary.ru/download/elibrary_42503710_54127633.pdf
https://elibrary.ru/defaultx.asp
http://library.donnu.ru/

Pa6ouas nporpammMa pacCMOTPEHa 1 NepeyTBEPXKAeHa Ha 3aceJaHuny
C U3MeHeHUAMM (6€3 n3MeHeHwit) Ha 20 rog.

MpoTokon Ne 0T « » 20 r.

3aBeaytownii Kacheapou
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