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9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llenbto oceoeHus y4ebHol ducyuniuHbl « Memodbl MOHKO20 HeopaaHU4YeCcKo20 cuHme3a»
saensemcsi 0byyeHue Ma2ucmpos hu3UKO-XUMUYECKUM OCHO8aM CUHME3a 8bICOKOYUCMbIX
HeopeaHuU4YecKux coeOUHeHUl 8 OMHOCUMEIbHO MSIi2KUX YCII08USIX (8 pacmeope, ¢ yJacmuem 2a308, 8
meepdol hase, 8 pacnnase u dp.).

3adayu y4yebHoU OucyuUnuHbI:

- M03HaKoMumMb 06y4aroWUXCSA ¢ MPUHYUNamu Knaccugukayuu Memooo8 CUHmMe3a, OCHOBHbIMU
npobsieMamMu 8 MOHKOM HEOP2aHUYECKOM CUHMeE3e;

- NOSICHUMb 0bwue ocobeHHOCMU NMPOMeKaHUs XUMUYEeCKUX peakyuli 8 pa3fuyvHbIX ¢ha3ax u
Xapakmep e/IUsiHUSI pa3/iuydHbIX hakmopoes (memrnepamypsbi, 0asieHUs u 0p.) Ha Xumu4deckul rnpouecc
U Ha ceolicmea e20 rnpodykmoes (cocmas, yucmomy, cmpykmypy, 0ucriepcHoOcmb, ¢hopMy)

- 06y4YumMb YMEHUIO MaaHUpoB8aHUs U OCYyW,ecmerieHuUs CUHme3a 8axkHeluwux Krnaccos
HeopeaHU4YeCcKux coeOUHeHUU;

- 06y4UMb YMEHUIO M/1aHUpOBaHUs U 8e0eHUST CUHMe3a HeopaaHU4YeCKUX coeOUHEeHUL U3 2a308,
U3 pacmeopoe Usu pacmeopos-pacragos, a makKxe rpu rnoMouwu 31eKmpoxXuMu4ecKux Memooos;

- nodzomosums K osriaBeHuro cmydeHmamu Hasblkamu 8edeHusi peakuull cuHmesa
HeopeaHU4YecKux coeOUHeHUU U3 pacmeopos Usu pacmeopos-pacrsiagos.

10. MecTo yyebHOM AncUMNIUHBLI B cTpyKType OOI:
brnok B1. Yactb, popMupyemasi ydacTHuKamm obpasoBaTenbHbIX OTHOLLEHWIA.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNnuHe/Moaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHLUMSAMMU) U MHAUKATOPaMU UX [OCTUKEHUA:

Koa HasBaHne komneTeHuun Koga(bl) NupukaTop(bl) MnaHupyemble pesynbTaThl
00y4eHus
MK-1 Cnoco6HOCTb NPOBOANTL MK- Ob6ecneunBaet cbop 3HaTtb: cnocobbl nony4vyeHus
cbop, cuctemaTmaaumio u 1.1. Hay4HOW, TEXHNYECKOM U Hay4yHoW  uHdopmaumm  ©3
KPUTUYECKUIA aHann3 Hay4yHown, naTeHTHON nHdopmMaumu, NepBOMCTOYHUKOB (kHUN,
TEXHUYECKOW MU NaTEHTHON HeoOXO4MMON ANSA PeLIeHNs | XXypHanbHbIA CTaTbW, MaTEHThbI
WHcopmauunm, Heobxoanmon ncenenoBaTenbCKUX 3adavd n T.n.) yepes 6Gubnuotekn (B
Ansi pelleHns T.4. U SMEKTPOHHbLIE) U 4epe3
nccnegoBaTenbCKux 3agad ceTb VIHTepHerT.

XMMUYECKOMN HanpaBJ/IEHHOCTU
YmeTb: OCyLLEeCTBJIATE MOUCK

nMTepaTtypbl  NpuM  MOMOLUM
crneunanmsnpoBaHHbIX CaiToB
Ons  noucka  nutepaTypHbIX
NCTOYHUKOB.

BnapeTb: HaBblkamu GbICTpOro
npuobpeTeHnst B 3NEKTPOHHOM
BUOE NepBOVCTOYHMKOB
Hay4YHOU MHdopMauuu.

MK-1.2 | CocTtaBnseT aHanUTUYeCKUn | 3HaTb:  NOTMYECKYD  CXemy
0630p cobpaHHOW Hay4yHOW, | MOCTPOEeHMs nuTepaTypHoOro
TEXHUYECKON U MaTeHTHoW | o63opa

WHpopMmaumm no TemaTtuke

ncenengoBaTenbCKOro YmeTh: NpoBOAUTL
npoekrta KpUTUYECKni "
COMOCTaBUTESbHbIN aHanms

nMTepaTypHbIX AaHHbIX

Bnapgethb: npuemamu
rpamMoTHOro cocTaBneHus
Hay4yHOro  nUTepaTypHOro U
naTeHTHoro ob3opa.




[1K-2

CnocobHocTb
paboTty "
afeKBaTHble MeToAbl
peLueHus Hay4Ho-
uccnenoBaTenbCkUX 3adad B
obnactu dmanyeckon n
HEeOopraHM4Yeckon Xummm

nnaHnpoBaTb
BbIOMpaThb

MK-2.1

CocTtaBnsger oOwWui nnaH
nccnenoBaHusa U geTanbHble
nnaHbl OTAENbHbIX CTaaun

3HaTb: OCHOBbl anroputma
nnaHMpoBaHWs npu 3agadax
CUHTE3a HeopraHU4ecknx
coeanHeHun, cnoco6oB
perynupoBaHus nx
HEeCTEXMOMETPUH;

yMeTb: paspaboTaTb
Takoro CUHTEe3a
perynupoBaHusi
(HecTexnomeTpum);

nnaH
nnn
COCTaBa

BnageTb: BrnageTb HaBblkamMu
BEeLEHWS NPOrHO3MPOBaHWS
3KCMepuMeHTa, B TOM 4ucrne u
BO3HWKHOBEHWUS] W HeLTaTHbIX
cuUTyauun.

MK-2.2

BbiGupaet
3KCneprMeHTarnbHble "
pacyeTHO-TeopeTMYecKe
MeToAabl peLieHus
nocTaBlEeHHON 3agauun,
mcxoos U3 MMEHLLMXCS
MaTepuanbHbIX "
BPEMEHHbIX PECYpPCOB

3HaThb: PU3NKO-XMMUYECKUNE
OCHOBBbI CUHTE3a
HEOpraHMYecKNx CoeaUHEHUN,
crnocoboB perynupoBaHusa  ux
HecTexmomMeTpuu, OCHOBHbIE
MeTodbl U MEeTOOUKM CUHTe3a
onpegeneHns aTux guarpamm

yMeTb: OCYLeCTBNATb Bblbop
ONTUManbHbIX  METOAOB MU
MeToauK TOHKOro
HeopraHM4yeckoro cuHTesa, a
Takke BbIOOP ONTMManbHOro
XuMmuyeckoro  obopyanoBaHus
ONS BeJeHns Takoro CuHTesa

BnageTb. BJ1ageTb HaBblkaMu
BeaeHnA TOHKOIo
HeopraHn4eckoro cuHTe3a Ha
NPakTuKe.

MK-3

CnocobeH Ha OCHOBe
KpUTUYECKOrO aHanusa
pesynbtatos HAP n HUOKP
OLeHuBaTb NepcnekTuBbl KX
NPaKTU4eCKOro NpUMeEHeHUs u
NPoAoMmKeHNst pabot B
obnactu dpusnyeckon n
HeopraHM4yeckon XMmmm

MK-3.1

CwucremaTtusmpyet
MHGOPMaLIMIO, MONYYEHHYIO
B xoge HWP wn HWOKP,
aHanuampyet ee "
cornocTaBnsieT c
nMTEepaTypHbIMU AAHHBIMU

3HaTb: cnocobbl 0b6paboTku
nHdopMaumn 1 AaHHbIX
YmeTb:  cuctemMaTtu3npoBatb
nHdOopMaUMIo, MOMYYEHHYIO B
xoge HWP " HNOKP,
aHanusmpyet ee "
COMNoCTaBNATb ee c
nuTepaTypHbIMU AaHHbIMU
Bnapetb: KPUTUYECKNM
nogxogoM npu  obpaboTke
Hay4YHOM MHdopmaunm

MK-3.2

Onpepenset BO3MOXHbIE
HanpaBneHus pa3BUTKSA
pabotr u nepcrneKkTmBbI
NpakTU4eCKoro NpUMeHeHUs!

NOJTy4EeHHbIX Pe3ynbTaToB

3HaThb: nepcnekTUBHbIE
HanpasneHus COBpeMeHHOW
Xumuu

YmeTb: BuAETb BO3MOXHOCTU
pa3sutusa ceoen temol HUP

BnapeTb: NpaKkTuKom
NPUMEHEHUS  MPOMEXYTOYHbIX
pes3ynbTaToB COBCTBEHHbIX
pabot

12. O6bemM gucumuniIuHbI B 3a4eTHbIX egMHMUax/vyac.

CDopma nNPpoOMeXyTou4 HOW aTTecTauum

4/144.

3avet




13. TpyaoemkocTb No BMaam yuyebHon paboTbl

TpyaoemMKocTb
Bug yue6Hol paboTl Bcero [lo cemecTpam
Ne cemecTpa Ne cemecTpa
1 2
AyOuTOpPHbIE 3aHATUSA 56 56 -
nekuum 18 18 -
B TOM YuUcne: npakTuyeckme - - -
nabopartopHble 38 38 -
CamocToaTtenbHas pabota 88 88 -
B TOM Yucne: Kkypcosas pabora (NpoekT) -
dopma NpomMexyTo4HOM aTTecTaLmm - - -
(3k3ameH —  4ac.)
WToro: 144 144 -

13.1. CopepxaHme QUCLUNIUHDI

HaunmeHoBaHue
pasgena
ANCLUUNITNHbI

CopaepxxaHue pasgena auCUUnInHbI

CpenctBa
YMK

1 2

3

4

1. Nekymn

BeepeHue.
OcHoBHbIe
npobnemsol
B TOHKOM

1.1.

CUHTES3E.

HeopraHn4eckom

OCHOBHble HanpaBneHus
nccnegoBaHn B COBPEMEHHOM
HeopraHM4YeCcKoM CUHTE3e:
ynpaBneHne XMmMmyeckmm
NPOLLECCOM, BbICOKOTOYHOE
ynpaBneHne CocTaBoM NonyyaeMbix
BellecTB (¢has), nonck nyten
NoNy4YeHnst U NOEHTUGMKALMN HOBbIX
HeopraHM4YecKnx BELLLECTB; co34aHune
HOBbIX METOAO0B NOSNy4YEHNS
M3BECTHbIX coeanHeHun. Npobnema
CYLLECTBOBAHMUS COEQMHEHUI N
npobnema MeToAoB CUHTE3a HOBbIX
HeopraHM4yecknx coeanHeHnn. Porb
npeLwecTBeHHNKOB (NPEKypCcopoB) B
HEeopraHM4YeCckOM CMHTE3E: B
pactBope (Hanpumep, npu
rmaponun3e opraHnYeckmnx
COeNHEHUN MeTannoB Tuna
ankokcngoB), B TBEpAON dase
(Hanpumep, Npy TEPMUYECKOM
pasnoXeHun CoOeanHeEHU), B
rasosomn gase.

https://edu.vsu.ru
[course/view.php?id=11932

CuHTes
1.2.

pacTBope

HeopraHn4Yecknx
COeVIHEHU B

PacTtBopeHne BeLecTB B XUOKNX
cpegax. 3aBMCUMOCTb
pPacTBOPMMOCTM OT NpuUpoabI
pacTBOPSIEMOro BellecTsa 1
pacTtBopuTens. [Npouecchl,
OCNOXHSOLLME pacTBOPEHME.
Ocob6eHHOCTU MCNONb30BaHUS
pasnn4yHbIX pacTBOpUTENEN B
cnHTe3e. OueHka CBONCTB BELLLECTB

https://edu.vsu.ru
/course/view.php?id=11932




Kak pacTeBopuTenen n cpeq ons
npoBeaeHnst CUHTe3a.
Knaccudvkauna pactsoputenen, nx
AOHOpPHbIE M akuenTopHble CBONCTBA
pacTtBopuTtenen. MNMpuHumnol
nogdopa pacteopuTenen ons
cvHTe3a. PacTBopuTenb KOK
CPeACTBO ynpaBneHUst XMMUYeCKUM
npoLEeccoM: perynmpoBaHue romo- 1
reTepoMosiekynsipHoOn accoumnaumnm
BELLECTB, MOHM3aLUuW,
3ANEKTPONUTUYECKON AnccoLmaLmu,
KMCIOTHO-OCHOBHbIX CBOWCTB.
Husenupyowmne n
anddepeHumpyomne
pacTBOpUTENN.
KomnnekcoobpasoBaHue Kak meTos
yBenMYeHns pacTBOPUMOCTU
BELLECTB B BOAHbIX N HEBOAHbIX
pactBopax. ObLiasa xapakrepmcTuka
hakTOpOB, 0OYCNOBNNBAOLLNX
3aBUCUMOCTb CKOPOCTU peakummn B
pacTtBope oT cpeapbl. Ponb HEBOAHbIX
pacTBopuTenen B COBPEMEHHOM
HeopraHM4eckoM CUHTE3E.

1.3.

Obwasn
XapakTepucTtumka
MeTOAOB
ocaxaeHus
TBEpPOOM (hasbl
n3 pacteopa.

CoBpeMeHHble NpeacTaBfeHnss o
3aKOHOMEPHOCTAX obpasoBaHus
TBepgon asel B pacTBopax.
OcobeHHoCTH

3apogblweobpasoBaHns B
FOMOIE€HHbIX (ncxogHo) n
reTeporeHHbIX cuctemax. BrnumsaHue
yCcrnoBum ocaxaeHus (cTenenu
NnepecoblleHnsi, BS3KOCTM  cpeapbl,
WHTEHCUBHOCTN  MNepemeLlunBaHus,
Temnepatypbl, agcopbumm MOHOB Ha
NOBEPXHOCTU M Ap.) Ha obpasoBaHue
W POCT YacTuy TBepaon dasbl.
KuHeTnka o6pasoBaHna u pocTa
yacTuy TBepaou hasbl B pacTeope.
MpuvHUMNLI noabopa ycroBum

ocaxaeHus ans nonyyeHuns
npoaykra onpegeneHHom
aucnepcHoctn (ot rpybo- 4o
yNbTpaanCrnepcHon), CTPYKTYpbI
(amopdoHoWn, KpUCTannmn4eckon,

CBEPXCTPYKTYPbI), POPMbI (MOPOLLIKK,
MOHO- M MONUKpUCTanInyeckne
NNeHKN, MOHOKpUcTannbl). Ycnosus
dhopmmpoBaHns nonm- n
MOHOOMNCMNEPCHbIX 0OCaJKoB.
BTopuyHble npouecchl, npuBogsLne

https://edu.vsu.ru
[course/view.php?id=11932




K YKPYMHEHMIO 4YacTuy TBepaown
gasbl  (arperauusi,  rOKynaAuus,
co3peBaHue, KoanecueHuus,
nepekpuctannmsaums).
OcobeHHoCTH obpasoBaHus n
npespaLleHus MeTacTabunbHbIX
das, PasnU4YHbIX  CTPYKTYPHbIX
Moaudvkauum B 3aBUCUMOCTU OT
XUMUYECKON NPUPOAbl  peareHToB,
NPOMEXYTOYHbIX NPOAYKTOB.

1.4.

Peakuumn
BOCCTaHOBIEHUA.

Peakuun npPsIMOro CUHTE3a
OMHapHbIX COeAMHEHUN N3 MPOCTbIX
BELLIECTB. [MonyyeHue
WHTEpPMETaNMYeCcKNx CoeanHEHNN,
amanbram, ranoreHnaos,
cynbnaos, ceneHnaos, pochnaos,
apceHngoB, COeANHEHUN LLENOYHbIX
M LLIeNOYHO3EeMESbHbIX MeTarnoB.
OcobeHHoCTH peakumm
BOCCTAHOBIIEHUSI W OKWUCIIEHUS B
BOHbIX pacTBopax (BnngaHne
BenuuuH E, pH, nurangos v gp.).
Peakunn BOCCTaHOBIEHUA.
MeTannsl B KayecTBe
BOCCTAHOBUTENEN B BOAHbIX U
HeBOAHbIX pacTBopax. [lonyyeHne B
BOOHbIX pacTBopax Bogopoaa,
conen, OKCUOoB, rMMOpoKcMaoB
mMeTannoB. AmManbrambl MeTannos B
KayecTBe BOCCTaHOBUTENEN.
LlenoyHble 1 LWEeNo4YHO3EMESbHbIE
MeTannbl Kak BOCCTaHOBUTENU B
XngkoMm ammmake. Baanmopencrtsue
MeTannoBs c OpraHMYecKnmu
coeanHeHnamn meTtannoB. Peakuumn
XMMUYECKOro OCaXAeHUs MeTansnoB
MW CnnaBoB C  MCMOSb30BaHWEM
pas3nnyHbIX  BOCCTAHOBUTENENW B
BMae NMOPOLLKOB " NMNEHOoK.
Monyyenne mmgpugos. nopunabl B
KayecTBe BOCCTAHOBUTESEN.

https://edu.vsu.ru
/course/view.php?id=11932

1.5.

Peakuun
OKUCNEeHnN

Peakumn  okucnenus.  [Npumepsl
CUHTE3a C NCNONb30BaHMEM
OoKUCnuTenen B BOOAHbIX U HEBOAHbLIX
pactBopax. Mcnonb3oBaHue
pacTtBopoB NnepoKkcoCcoeaNHEHNI
NoSIMBaNEHTHbIX MeTannos
(umMpKOHUMSA, TaHTana, BaHagusa v ap.)
ANs NONyYeHUs OKCUMAOB, CIOXHbIX
OKCVMOOB, TIMAOPOKCMAOB B  Buae
NMOPOLLKOB M MIEHOK.

OcobeHHoCTH nony4yeHns
COEIMHEHUA C  MaroyCTOMYMBOM

https://edu.vsu.ru
/course/view.php?id=11932




HU3KOW WM  BbICOKOW CTENEHbIO
OKUCNEHNSA 3NEeMEHTOB. YCNoBUA KX
crabunusauuu.
[vcnponopunoHnpoBaHue.

Peakunmn okmucneHus v
BOCCTaAHOBIEHNSA B MPUCYTCTBUN
cTabunmsaTtopoB pasMepoB YacTul,.
lMony4yeHwe BelLecTB B
ynsTpagnucnepcHOM COCTOSIHUMN.

Ponb pasnuuyHbIX cpefd: BOAHbIX U
HEBOOHbIX  pacTBopax, CTeknax,

https://edu.vsu.ru
[course/view.php?id=11932

nonmmepax, MUKPO3IMYIbCUSIX,
ny3blpbKax, nneHkKax n ap.
O6wwme npuHUMNbI MpuHUMNBI XUMUMN BHeOpeHUs
N XMMU4eckmne "X035IMH-rocTb" ang CUHTE3a
MeTOAbl NONYYEHUST | aTOMHbIX n MONEKYNSAPHbIX
1.6. | cynpamonekynsipHbIX | KnacTepos. NHTepkanaunoHHble
N HAaHOPa3MepPHbIX meTtoabl. OcoBGeHHOCTU nonyyYeHus
YacTuL B Pa3nNUYHbIX | NHTEPKANSUMOHKbIX COeOVWHEHUA B
cpenax BOCCTaHaBnuBawwmx (Hanpumep, B
rpaguTte) n OKUCNSAOLMX
(Hanpumep, B V,05 )
HeopraHN4Yecknx pelueTkax-
X035eBax.
JlabopaTopHble 3aHATUS.
Peakuuu ¢ Bogopogowm. lNonyyeHne https://edu.vsu.ru
MeTannoB, HEMeTanoB, HU3LWKNX /course/view.php?id=11932
OKCMOB W ranoreHngos,
CuHTes
coneobpasHbIx rmapuaos. Peakuum ¢
HeopraHM4ecknx
_ razamm-okmcnutensmun. Peakumm c
2.1 | coeanHeHun
ranoreHamu n nx razoodbpasHbiMun
C ydacTueMm rasos.
coeguHeHusmu. MNonyyeHne
Peakuumn cuHTe3a.
©e3B0oHbIX ranoreHMaoB 13
OKCMAoB, CyNnbnaoB, HUTPMAOB,
kKapbunaos, kKapboHMNOB.
PasnoxeHune nerkonetyynx https://edu.vsu.ru
KapOOHMMOB, OPraHNYeCKnUX /course/view.php?id=11932
COegMNHEHNI MeTarnmnos,
ranoreHMaoB MeTanmnos.
KaTtanutnyeckoe pasnoxeHue.
Mcnonb3oBaHne TEPMUYECKOTO
CuHTes pasnoXeHus nerkoneTy4mx
HeopraHn4Yecknx OpraHM4Yecknx coeauHeHnn
29 COeINHEHUN C MEeTanmnoB AN Nony4YeHus NNeHoK n

y4yacTMeMm rasos.
Peakunu
pasnoXeHus.

NOPOLLKOB MeTansnoBs, kKapbnaos u
okcmnaoB meTannoB. Peakuun B
yCroBu1sIX NOSTy4YeHUs NNna3mbl B
rasoson gase. Obuwasn
XapakTepucTnka peakumin.
lMony4eHne okcmMaos, HATPUOOB,
kKapbugos, MeTannos,
WHTEepMeTannnaoB n Ap. B Buae
NOPOLLKOB 1 NNeHoK. MNMonyyeHne




dynnepeHoB, TybyneHoB un ap.
coenHeHun yrnepoaa, nogobHbIX
dynnepeHam.

TpaHcnopTHbIE U

[[@30BbIN XMMUYECKUI TPAHCMNOPT.
CenekTuBHbIE TPaAHCMNOPTHbIE
XUMUYECKME peakLmn.
'mppoTepmarsibHbl CUHTES U

https://edu.vsu.ru
[course/view.php?id=11932

rmgpoTepmarbHble TPaHCMOPTHbIE XMMUYECKNE
2.3. | peakunun B peakuun, npoucxogswmne 6e3
HeopraHN4YeckoMm y4yacTtma naposoun dasbl
CUHTE3e. (paBHOBecUA Si-(S2-Ss-...)-L).
Mcnonb3oBaHune rmapotepmarbHbIX
peakumin Ansa BblpallnuBaHus
MOHOKPUCTaIIOB.
PacnnaB B kayecTBe pactBoputens. | https://edu.vsu.ru
OcobeHHOCTU KpucTannuaaumm n3 [course/view.php?id=11932
pacnnasa. [Nony4yeHve
MOHOKpUCTanNoB Metogamu
BpuopxmeHa, Hoxpanbckoro.
Mcnonb3oBaHue (has3oBbix guarpaMmm
CwuHTes Ans onpegeneHnst yCroBuin cuHTesa
HeopraHM4eckmx HEMOMNEKYNSAPHbIX KPUCTaNNYeCKnX
54 COeNHEHNN N3 coeguHeHun - BUHapHbIX (OKCUAOB,
" | pacTBOpPOB Unn XanbKOreHngoB 1 ap.) Y TPOMHbIX
pacTBOpOB- (okcngHbIX BPOH3 1 ap.) - C
pacnnaBsoB onpeneneHHon BesIM4YnNHoOn
OTKITOHEHWNSA OT CTEXMOMETPUMN.
OcobeHHOCTU cuHTe3a 6e3BOAHbIX
docdaToB pasnnYHOro coctasa u
CTPOEHMS aHNOHa B pacTBopax-
pacnnaBax 0OCHOPHbIX KACIIOT.
TepMUTHbIE peakunu.
CuHTes https://edu.vsu.ru
HeopraHN4yecknx OcobeHHOCTU BeaeHus anekTponusa | /course/view.php?id=11932
2.5. | coeguHeHun ¢ N anekTpodopesa B pasnnyHbIX
ncnosnib3oBaHMeM cpepax.
3NEKTPOXNUMUM
13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN
Buabl 3aHaTMin (4acoB)
Ne HanmeHoBaHue pasgena Nekun | Mpaktu- | NaGopaTtophs CamocTosiTenb
n/n ANCUUNITNHbI Hasa Bcero
n yeckue e
paboTa
1 2 3 4 5 6 7
BeeneHne. OcHOBHbIE
1. | npobnembl B TOHKOM 3 0 0 3 6
HeopraHM4YeCckoM CHHTE3e.
5 CwuHTes HeOpraHn4ecknx 3 0 0 3 6
COEeVHEHMI B pacTBoOpe
Ob6uwas xapaktrepucTuka
3. | MeTogoB ocaxaeHus 3 0 0 9 12
TBEPAOU (hasbl N3 pacTBopa.
4. | Peakuum BOCCTAHOBIEHUA 3 0 0 9 12




5 | Peakuum okucrneHus 3 0 0 9 12

O6wme npuHUMNbI K
XUMUYECKNe MeToabl
nonyyeHns

6. | cynpamoneKkynapHbIX 1 3 0 0 9 12
KBaHTOBO-pa3MepHbIX
TBepAbIX Ter B pas3nuyHbIX

cpepax

1 2 3 4 5 6 7
CWHTE3 HeopraHMYeckmx

7. | coeguHeHWn C yyactmem 0 0 14 18 32

rasoB. Peakuun cuHTesa.

CuHTE3 HeopraHN4Yeckmnx
COeINHEHUN C y4acTnem

8. 0 0 6 6 12
rasoB. Peakunn
pasnoXeHus.
TpaHCcnopTHbIE U

9 | rmgpoTepmMarbHble peakumn 0 0 6 10 16

B HEoOpraHM4eCKoOM CHUHTE3E.

CWHTEe3 HeopraHM4Yeckmx
10 | coeanHeHn U3 pacTBOPOB 0 0 6 6 12
UM pacTBOPOB-paCniaBoB

CWHTE3 HeopraHMYecKmx
COE€NHEHUN C

11 | ncnonb3oBaHUEM 0 0 6 6 12
ANEeKTPOXNMUNYECKNX
peakunn
UToro: 18 0 38 88 144

14. MeToan4yeckue ykasaHmAa Ans ooy4aroLWmnxXcAa No OCBOEHUIO AUCLUMNIIUHDI
Paboma ¢ OnekmpoHHbIM Kypcom https://edu.vsu.ru/course/view.php?id=11932

8KJIroHasi MpOCMomp 3arucaHHbIX f1eKyul, a makxe 8bIrosIHeHUe mecmos 3mozo Kypca 8
cpedy Moodle (mekywuli KoHmpone ycriegeaemocmu). Paboma ¢ numepamypoli coanacHo
npunazaeMomMy HUXe CrucKy iumepamypHbIX UCMOYHUKOS.

OpraHusaumsa M3y4yeHus AMCLUMNNWHbLI NpeanonaraeT:
e 13yYeHNe OCHOBHbIX N JONOSTHUTESbHbBIX NMUTEPATYPHbIX NCTOYHUKOB;
e BbIMNOSIHEHNE MPAKTUYECKOro 3a4aHus;
e TEeKyLLUWN KOHTPOJIb YCreBaeMoCTu B (popMe YCTHOro onpoca 1 3almTbl pedepaTtos No
OCHOBHbIM pasferiaMm ANCUUNIINHBI.
[ ]
15. lepeyeHb OCHOBHOM WU AOMONIHUTENIbLHOW §nUTEpaTypbl, PeCypCoOB WHTEPHET,

HeobXoaUMBIX AN OCBOEHUSI ANCLUMUNIIUHBI (Crucok numepamypbl 0GhOPMISIEMCS 8 COOM8emcmauu
¢ mpeboearusivu FOCT u ucrionb3yemcsi obujasi CKeo3Hasi Hymepauyusi 0515 ecex 8ud08 UCMOYHUKOS)

No /it HcTounux
TanranoB b.b. ®usnko-xuMuueckue MeTo bl aHam3a (yueonoe mocoodue) /b.b.
1 Tanranos M3za. Boctouno-Cubupckoro rocy1apcTBEHHOTO TEXHOJIOTHIECKOTO

yHUBepcuTeTa.- Yias-Y 1, 2009.- 356 c.

bopOat B.®. XuMmus u xuMuyeckasi TEXHOJIOTHSI METAJIJIOB IJIATUHOBOM TPYIIIIHI :
yuebHoe mocodue / B. @. bopbar, A. A. lllungnep ; GenepanbHOE areHTCTBO 1O
obpazoBanmuto, ['oc. oOpazoBarenbHOE yupekIeHne BoIcHI. mpod. oOpazoBanuss OMCKHiA.
roc. yH-T uM. @. M. JlocTtoeBckoro. - Omck : M31-Bo Omckoro roc. yH-Ta, 2008.- 175 c.



https://edu.vsu.ru/course/view.php?id=11932

0) ToNOJHUTEeIbHAS JINTEpPATYpA:

Nem/it HcTounmk
CeupungoB, Bagum BacunbeBu4. Heoprannyeckun cuHTes : Yueb. nocobue ans cryq. Xvm.
2 cneumanbHocTen By3oB / B. B. Ceupugos, I'. A. lNonkosuy, E. N. Bacunesckasa .— 2-e nsa.,
ucnp. — MuHck : YHiBepciTaukae, 2000 .— 223,[1] c.
3 Nanopatrticle technology handbook / ed. by Masuo Hosokawa [et al.] .— Amsterdam [etc.] :

Elsevier, 2007 .— XXI, 622 p.:— ISBN 978-0-444-53122-3.

Myn, Y.M. HaHoTexHonorum : yyebHoe nocobue anga cTya., obyy. No HanpaBneHuo NOAroT.

4 "HaHnoTtexHonorun" / Y. lNMyn, ®. OyaHc ; nep. ¢ aHrn. nog pea. 0. U. NonoeuHa; gon. B. B.
JlyanHuHa .— 2-e nsg., gon. — M. : TexHocdepa, 2006 .— 334 c.

CepreeB, 'ne6 BopucoBu4. HaHoxumusg / I'. b. Ceprees .— M. : U3a-Bo Mock. yH-Ta, 2003 .—
5 286,[1] c. : vn., Tabn. — 250 neT MockoBCKOMY rocygapCTBEHHOMY yH1BepcuteTy um. M.B.
JlomoHocoBa .— Bubnuorp.: c. 261-284 .

Momoranno, AHatonuun AmutpueBuy. HaHoyacTmubl meTannos B nonuvepax / A. [.
Momoranno, A. C. PoseHbepr, W. E. Yonang .— M. : Xumuga, 2000 .— 671,[1] c.

MNononurtoB, Bnagucnas MBaHOBMY. BipaluBaHne MOHOKPMCTANSIOB B rMApOTEPMaribHbIX

7 ycnosusix / B.W. Mononutos, B.H. JiuteuH ; OTB. pea. WN.B. Tananaes; AH CCCP, VH-T
kpuctannorpagpuum um. A. B. LLlybHnkosa .— M. : Hayka, 1986 .— 190,[1] c.

JlutBuH, Bopuc HukonaeBuY. M'mapoTtepmarnbHbIl CUHTE3 HEOPraHNYeckux coeanHeHnin / b.H.
8 JlnteuH, B.U. Mononwutos ; AH CCCP. UH-T kpuctannorpadpum nm. A.B. LLy6Hukosa; OTB. pea.
WN.B. TaHaHaeB .— M. : Hayka, 1984 .— 185 c¢. : un.

UkopHukoBa, HuHa FOpbeBHa. MapoTepManbHbI CUHTE3 KPUCTansoB B XMOPUAHbIX

9 cuctemax / H.1O. UkopHukosa ; AH CCCP. Un-T kpuctannorpadum um. A.B. LybHnkosa .— M. :
Hayka, 1975 .— 223 c.

6) MH(POPMALIOHHBIE YJIEKTPOHHO-00pa30BaTebHbIC PECYPCHI:

Ne /it Hcrounux
11 www.lib.vsu.ru
12 WuTepHeT mopran mist xumMukoB http:// www.chemweb.com

16. MNepeyeHb y4yeOHO-MeTOAUYECKOro obecnevyeHUs Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekoMmeHdayuu, nocobusi, 3adayHuku, Memodu4yecKue yKa3zaHusi M0 8bIMOSIHEHUIO
rnpakmuyeckux (KOHmMposibHbIx) pabom u 0p.)

Ne n/n McTOoYHUK

1 depnopos MN.N. Ownbkm npu NOCTPOEHUM AnarpammM COCTOSIHUS ABOMHbIX cuctem /
MN.N.®epopos, N.1N ®egopos., 0.B. Apodotr M.: MUTXT um. M.B. JlomoHocoBa, 2005, 181 c.
Bect A. Xumuns tBepaoro tena. Teopus u npunoxeHus: B 2-x 4. / A. BecT; nep. ¢ aHrn. - M.:
Mwup, 1988. —4.1. - 558 c.

2

17. UHchbopmMaLMOHHBbIE TEXHOSOMMU, UCNONb3yeMble ANA peanu3auum y4ebHoun
ANCLUNSINHBI, BKITHOYaAa nporpamMmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpaBOYHbIe
cucTeMbl (Mpy Heo6XxoAMMOCTH)

Mpwn peanusaunn QUCUUNIIMHBLI C UCMONb30BaHMEM ANCTAHUMOHHBLIX 06pa3oBaTenbHbIX
TEXHOJIOrMI NCMNOb3YTCA MHCTPYMEHTbI 3MIEKTPOHHON MHAPOPMAaLMOHHO-06pa3oBaTeNbHOM
cpeabl BI'Y «9nektpoHHbIn yHuBepcuteT BIY» (https://edu.vsu.ru), anekTpoHHasa noyTa,
MEeCCeHKepPbl N COLCETMW.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

MynbTumeguinHasa TeXHUKa A5 YTEHUS NIEKUMIA C UCNOSTb30BaHMEM 3NEKTPOHHbLIX NPe3eHTauunn.
BbicokoTemnepatypHbin  nameputenosHbln  komnnekc RLG 4270/GP, [Meub anektpuyeckas
MydenbHaa 3l1-1200-2, TepmomeTp KoHTakTHbIM TK-5,11, aByxkaHanbHbin 6€3 30HAOOB,
MynbTtumeTp Keithley 2700 (aya. 359, 535).


https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3832&TERM=%D0%A1%D0%B2%D0%B8%D1%80%D0%B8%D0%B4%D0%BE%D0%B2,%20%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3862&TERM=%D0%9F%D1%83%D0%BB,%20%D0%A7.%D0%9F.%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3862&TERM=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2,%20%D0%93%D0%BB%D0%B5%D0%B1%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3862&TERM=%D0%9F%D0%BE%D0%BC%D0%BE%D0%B3%D0%B0%D0%B9%D0%BB%D0%BE,%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3862&TERM=%D0%9F%D0%BE%D0%BF%D0%BE%D0%BB%D0%B8%D1%82%D0%BE%D0%B2,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D1%81%D0%BB%D0%B0%D0%B2%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3862&TERM=%D0%9B%D0%B8%D1%82%D0%B2%D0%B8%D0%BD,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3862&TERM=%D0%98%D0%BA%D0%BE%D1%80%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9D%D0%B8%D0%BD%D0%B0%20%D0%AE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/
https://edu.vsu.ru/

19. OueHou4Hble cpeacTBa ANs NPOBEAEeHUSA TEKYLLEN U NPOMEXYTOYHOW aTTecTaumm

Kop n cogepxaHue

Mnanwu pyemMble pe3ynbTaTbl

OTanbl hopMupoBaHus

BJIaJAC€Th HAaBbIKaMH
BCACHHNSA TOHKOI'O
HEOPTaHUYCCKOro CUHTE3a
Ha INpaKTUKE.

COEMHEHHI C y4aCTHEM Ta-
30B. Peakuun cunresa

2.4. CuHTE3 HEOPraHNYECKHUX
COEIMHEHMI U3 pacTBOPOB
WM pacTBOPOB-pPACIIaBOB

KoMneTeHuun (unu ee 0by4yeHus (nokasartenu KoMneTeHumnu (pasgensl (Tembl) e0C*
yacTm) LOCTUKEHUS 3aAaHHOMO AVCLMNNMHBI UM MOAYNS U WX (cpencTBa
YPOBHS1 OCBOEHWSI HaVMeHoBaHue) OLieHMBaHus1)
KOMMETEHLMM NOCPELCTBOM
dopMmnpoBaHNA 3HAHWUIA,
YMEHUI, HaBbIKOB)
1 2 3 4
OIlK-1 3HaTh: 1.1. OcHoBHbIE TPOOIIEMBI B KP-1
CrniocobHOCTH (bU3UKO-XMMHUYECKHE TOHKOM HEOPIaHUYECKOM
HCII0JIb30BaTh U OCHOBBI CUHTE3a | CUHTE3E.
pa3BUBaTh HEOPraHMYeCcKuX 1.2. CuHTe3 HeopraHu4ecKux
TEOPETUUECKUE COCAMHEHUH,  CrnocoOOB | COEIMHEHHIA B PaCTBOPE
OCHOBBI peryaupoBaHus ux | 1.3. O6mas xapakTepucTuKa
TPaJUIMOHHBIX U HECTEXHOMETPHH, METOJI0B OCaX1EHUsI TBEPAOH
HOBBIX pa3/ieioB OCHOBHBIE ~ METOJbl M | (ha3bl U3 pacTBOpA.
XUMUU IIPU METOJVKH CUHTE3a 1.4. Peakiuu okucieHus.
peleHnu 1.5. Peakiiuu BOCCTaHOBIICHUS
podecCHOHATEHBIX 1.6. O0mye NPUHIIATIBI 1
3a1a4 XUMHUYECKHE METOIbI
MOJIy4EHUs
CYIPaMOJIEKYJIIPHBIX U
KBaHTOBO-Pa3MEPHBIX
TBEP/BIX TEJ B PA3JINYHbBIX
cpenax
YMeThb: OCYIIECTBIISTh 2.1. CuHTE3 HEOpraHUYECKUX KP-2
BHIOOP ONTHUMAJIBHBIX COEIMHEHUI C yuacTueM
METO/I0B U METOJUK ra3oB. Peakiuu cunresa.
TOHKOTO 2.2. CuHTE3 HEOPTaHUYECKUX
HEOPraHM4YEeCKOro COEZIMHEHUI ¢ yyacTueM
CUHTE3a, a TaK)Ke BbIOOp | ra3oB. Peakuuu paznoxeHus.
ONTUMAJIBHOTO 2.3. TpaHcnopTHBIE U
XUMHAYECKOTO THIIPOTEpMAIIbHBIC PEAKIIUH B
00opyI0BaHuUs AJIs HEOPraHMYECKOM CHHTE3E.
Be/IeHUs Takoro cuHTe3a | 2.4. CuHTE3 HeOpraHUIeCKUX
COEMHEHUI U3 pacTBOPOB
WM pacTBOPOB-pPaACIIaBOB
2.5. CuHTE3 HEOpraHUYECKUX
COECIMHEHUH C
HCIOJIb30BAHUEM
JIEKTPOXUMHUYECKUX PEaKIINN
Baanern: 2.1. CuHTE3 HEOPraHUUECKUX KP-2




2

3

[IK-1

CnocoOGHOCTh MPOBOIUTH
Hay4HbIC UCCIICAOBAHUS
1o chopMyIHMPOBAHHOM
TEMaTHKeE,
CaMOCTOSTENLHO
COCTAaBJIAThH ILJIaH
WCCIIEIOBaHUS MOJIyYaTh
HOBBIC HAYYHBIC U
MIPHUKJIaIHBIE PE3YIbTaThI

3HATb: OCHOBHBIC MCTOAbI B
IIPOBEACHN N TOHKOTI'O
HCOPTaHUYCCKOI0 CUHTC34a,

1.1. OcHOBHEIE
POOJIEMBI B TOHKOM
HEOPTaHUYECKOM
CHHTE3E.

1.2. Cunre3
HEOPraHMYECKUX
COCIUHEHUH B
pacTBope

1.3. O0mas
XapaKTePUCTHKA
METO/IOB OCaXKICHHUS
TBEp0H (a3l u3
pacTBopa.

KP-2

BBIOOD
METOIOB

YMETH: OCYHICCTBJIATDH
NOAXOJAIINX
HUCCIICOOBAaHUA,

2.3. Merounl
HAIPaBICHHOTO
cuHTe3a a3,
HMMEIOIINX
3aMETHBIE JIaBJICHUS
PaBHOBECHBIX
HACBIIICHHBIX MTAPOB
COOCTBEHHBIX
KOMIIOHEHTOB.
3HaueHUEe JaHHBIX O
($ha3oBBIX
Juarpammax

KP-2

BJaJd€Thb: HaBbIKaMU
IJIAaHUPOBAHUA OKCIICPUMCHTA.

2.4. Metonapnl
HaIpaBJICHHOTO
cuHTe3a a3 u
peryanupoBaHue
HECTEXHOMETPHUH
MaJsoJeTyunx a3

KP-2

IK-2

Bnanenuem teopuei u
HaBBIKAMHU TPAKTUIECKOM
paboThl B n30paHHON
00J1acTH XUMHUH

3HATh:  OCHOBEHI
JUCHUITIINHE,
HaIIPaBJIEHO
BKCHepI/IMeHT 110
COCOUHEHHH ¢
CBOMCTBAMH;

XMUMUYECKUX
MIO3BOJISIOIINE
IPOBOJIUTH
CHHTE3Y
BbIOpaHHBIMU

1.1. OcHOBHBIE
po0JIeMbI B TOHKOM
HEOPraHUYECKOM
CHHTE3E.

1.2. Cuntes
HEOPTraHUYECKHUX
CO€OUHEHUH B
pacTBope

KP-2

yMeThb: BECTH CUHTE3 B
PETYIUPYEMBIX PEKAMAX;

2.3. TpancnopTHble,
THIPOTEPMAITbHBIC
peakuuu B
HEOPTaHUYECKOM
CHHTE3€

KP-2

BJAA€Th: HABBIKAMHA
HKCIIEPUMEHTAIBLHOU PabOTHI B
ob0nactu OXA.

2.4. Metonsl
HarpaBJIEHHOTO
cuHTe3a da3 u
peryaupoBaHue
HECTEXHOMETPHH
MaJIOJIETY4HX (a3

KP-2

HpOMe)Ky'TO‘{Ha}I aTTeCTanusa

KM




20. TunoBble OLEHOYHbIe cpeactBa M MeToaMyeCKuMe wmMatTepuanbl, onpegenstoliue
npoueaypbl oueHnBaHunsA

20.1. TeKywWwMn KOHTPONb yCneBaeMocCTu

KoHTponb ycneBaemocTu no AUCLMMNNMHE OCYLLECTBNSIETCS C MOMOLLbIO CreayHLLMX OLEHOYHbIX
CPEACTB: KOHTPOIbHbIe paboTbl 1 1 2

KonTpoubsnas padora (KP) Nel
1. Tlonstne nuddepeHIUpyOMEro M HUBEIUPYIOIIEr0 pAacTBOPUTENsA. 3HAUYE€HUE OSTUX THUIIOB
pacTBopuTelel B 3a1a4ax TOHKOIO HEOPraHMYECKOr0 CHHTE3A.

2. Tpu okcua ABJISIOTCS COSAMHCHUSAMH TPEX pa3HbIX O-31eMeHToB. [Ipy KOMHATHOW TeMIepaType OHH
MIPOSIBIISIIOT CBOMCTBA, TUITMYHBIC JJISI IIIUPOKO30HHBIX MOJIYIPOBOTHUKOB (IUAJIEKTPUKOB). DTH OKCHUIBI
MTOABEPTIIN JIEHCTBHIO Ta3000pa3HOro Bojopoaa mpH Beicokux temreparypax (800 — 1000 °C). B cinyuae
MEPBOTO OKCHJIA TOJMYYHIIM YHCTBIA METaJUl, BO BTOPOM TBEPJbIA MPOIYKT OCTAJCS TUICKTPUKOM, HO
CWJIBHO M3MEHHII COCTaB M CBOMCTBA, B TPEThEM Cllydae ObUT MOJYUeH Pe3yibTaT, OTIIMYHBIA OT MEPBHIX
nByX. [Ipenoxutb GopMyIIbl KaXKI0TO U3 TPEX OKCUIOB U OMKMCATh MPOUCXOIAIINE TPEeBpaIleHHs (eCiu
TaKOBBIC OBLIN).

3. IIpemnokuTh MaKCUMAlIbHOE KOJIMYECTBO CIOCO00B cuHTe3a xyopuaoB kenesa (1) u xemesa (1) B
BOJHOM PAacTBOPE U B KPUCTAIUTHUECKOM COCTOSIHHH (O€3BOIHAS COJIB).

4. TIpea1oKUTh MaKCHMAJIbHOE KOJIMYECTBO CII0CO00B 00e3BokuBanus Kpucramtoruapara CoCly-6H,0.
[IpennoxxeHHBIC CTIOCOOBI JOKHEI 1aBaTh OE3BOJIHYIO COJIb BEICOKOW YHCTOTHI (He MeHee 99 mace. %).

5. IlpeayiokuTh MaKCHMaJIbHOE KOJMYECTBO CHOCOOOB CHHTE3a METAJUTMYECKOTO HATPHUS HCXOMAS W3
XJIOpHJIA HATPHSL.

6*. lns xpuctaummyeckoro Hutpuga O6opa BN um3BectHo 3 momudukanuu, KOTopbie (B pa3sIudHBIX
YCIIOBHSIX) SIBISIFOTCS TEPMOAMHAMUYECKH CTAaOMIbHBIMHU. llpeacka3arb CTPYKTYpHBIH THI OTHX
MoaU(UKAIMI ¥ TUIT XUMUYECKUX CBsI3el B Kakaoi u3 HuX. Kakas u3 3Tux MoauQukanuil ycroiiurnpa
npu HauOoJbIIeM (M HauMeHblIeM) naBieHuu? [IpenokuTh crocoObl CHHTE3a XOTS Obl ISt IBYX W3
ATUX MOAUDUKAIIHIA.

Kounrpoasnas padora (KP) Ne2

1. HeoOxomumpble TpeOOBaHMS K CTPYKTYpaM M XUMHUYECKOW NTPUPOJIE «XO35MHA» M «TOCTS» JUIS
NPOXOXKJEHHUS peakuMid HHTEepKaIMpoBaHUS. BO3MOXHBIE U3MEHEHHS B CTPYKTYPE «XO3SIMHa» IPH
MIPOXOXKJICHUN PEaKINi HHTEPKATUPOBAHHUS.

2. Tlpu oObuHON ((hu3nuyeckoi) mepecyOnMMaIUM JETy4yero TBEpAOrO BEIECTBa, HAXOJAIIErocs B
3aKpBITOM HEM30TEPMUYECKON cHCTeMe (aMITylsie) MEpeHOC BEIIECTBA MPOMCXOAUT BCET/Ia B CTOPOHY
MeHbIlIeH TemmnepaType (M3 «ropsdyeil 30HBI» B «XOJOAHYIO»). OIHAaKO B XHUMHYECKOM TI'a30BOM
TPAHCIOPTE TIEPEHOC MOXKET MPOUCXOINUTH KaK B CTOPOHY MEHBIIIUX TeMIepaTyp, Tak U Oonpmmx. B yem
INPUYMHA TAaKOTO Pa3IUuus «(PU3MUECKOTo» U «XUMHUYECKOro» neperoca? OT yero 3aBUCHT HaIlpaBlleHUE
HepeHoca B CIydae ra30BOro XMMUYECKOro TpaHcnopTa?

3. IlpeanoxkuTh crocoObl MOMTyYEHHs CIETYIOLIMX CEPHUCTBIX COSMHEHUI:

Ale3, SnS, SnS,, CS,, Fep.4S.

Kak B mocneaHeM cirydae MOXHO PEryJIMpoBaTh COCTaB COSAMHEHUS, OCTaBasACh B Mpe/esiaX OAHOM U TOM
xe (azpl?

4. Kakue BelecTBa U Kak MOYKHO HOJIYYHUTh P DJIEKTPOJIM3€E pacTBOpa cyibdaTa Kaaus?

5. C ydyeroMm yka3zaHHOW IpernojaBaTesieM HEMOJEKYISIpHON TBepJoi (a3bl MPeIoKUTh U peann30BaTh
Ha MPaKTHKE ONTUMAJIbHBIN cIOCO0 €€ OUUCTKH pa3IMYHBIMU U3BECTHBIMU BaM METOJJaMH.

20.2. NpomexyTo4Haa atTecTtayms
lNMepeyeHb BONPOCOB K 3a4eTy:

1. OcHOBHEIE HaIpaBJICHUA HCCIeIOBaHUN B COBPCMCHHOM HCOPraHNMYCCKOM CHHTC3C: YIIPABJIICHUC
XUMHUYCCKUM MPOLECCOM, BBICOKOTOYHOC YIIPABJIICHUC COCTABOM IIOJTYYaCMbIX BCHICCTB ((1)8.3), IIOUCK



HYTef/'I MOJIYUCHUA U I/I,Z[eHTI/I(I)I/IKaI_[I/II/I HOBBIX HCOPTraHUYCCKUX BCHICCTB; CO3JaHUC HOBBIX MCTO0OB
IMOJIYYCHHA N3BCCTHBIX COG,Z[HHCHHﬁ.

2. TlpoOiema METOIOB CHHTE3a HOBBIX HECOPraHWYECKHX COCIAMHEHWH. Poyib mpemecTBeHHHKOB
(IpeKypcopoB) B HEOPraHUYECKOM CHHTE3€: B pacTBOpe (MPH THIPOJIU3E OPraHMYECKUX COCTHMHCHHN
METaJUIOB TUIIA aJKOKCHIIOB), B TBEpAOH (aze (IpH TEPMUUSCKOM Pa3lIOKECHHH COCAUHCHHUIT), B Ta30BOM
¢aze (pu SNUTAKCUN).

3. AHamu3 1 00OCHOBaHHE BO3MOXXHOCTH U PallMOHAILHOCTH METOAA M BHIOOP YCIOBMI CHHTE3a Ha
OCHOBAaHHMHM OOIIEH XapaKTEPUCTHKH TEPMOJMHAMHUYECKHX M KHHETHYECKUX (DaKTOPOB, ONPEEIISIOIINX
BO3MOYKHOCTH NMPOTEKAHUSI U CKOPOCTh PEaKIUH.

4. 3aBUCUMOCTH PacTBOPUMOCTH OT MPUPOJABI PACTBOPSIEMOrO BellecTBa M pactBoputens. [Ipoieccsl,
OCJIOKHSIOIIKE pacTBOpeHHe. OneHKa CBOMCTB BELIECTB KaK pacTBOPUTENEN M Cpen Ui MPOBEACHUS
cunresza. Kiaccudukanus pacrBopureneid. [lpunumner mombopa pactBoputeneil. Husenupyromue u
mudepeHIUpyroITue pacCTBOPUTEIH.

5. Peakuuu B pactBopax. OOmias xapakTepucTuka pakTopoB, 00yCIOBINBAIOIINX 3aBUCUMOCTb CKOPOCTH
peakuuu B pacTBOpE OT Cpeabl: IpUpoda pPacTBOPUTENS, BSI3KOCTh, COJIbBATallUs, HWOHU3ALUA
pactBopuTeneM, coneBoit 3ddexT. Porb HEBOJHBIX pacTBOpPHUTENEH B COBPEMEHHOM HEOPraHMYECKOM
cuHTe3e. CMelIaHHble paCTBOPUTENH.

6. OOmasi XxapakTepUCTUKa OCaXJeHus TBepaol (a3bl u3 pactBopa. CoBpeMEHHbIE NPEICTABICHUS O
3aKOHOMEPHOCTAX 00pa3oBaHMs TBepAoH ¢a3bl B pacTBopax. OCOOEHHOCTH 3apojbllIe00pa3oBaHUs B
TOMOTEHHBIX M T€TePOreHHBIX CUCTeMax. BiusHue yCcIIOBHiA OCa)XIeHUs Ha 00pa30BaHHUE M POCT YACTHUI]
TBEP10H (a3bl.

7. OO6mias xapakTepuUCTHUKa OCaKICHHUS TBepIoi (a3bl u3 pactBopa. Kunernka oOpa3oBaHus U pocTa
YacTHI] TBEPAOH (ha3wl B pacTBOPE.

8. OOmasg XxapakTepuCTHUKa OCaXJIEHUs TBepAoW ¢a3pl u3 pactBopa. [IpuHimnsl moadopa ycioBuit
OCAXJIEHHs JUIsl MOJYYEHUs HPOAYKTa ONpENENICHHOM AMCIEPCHOCTH, CTPYKTYphl, (OpMBI. Y CIOBUS
(dbopMHUpOBaHUS TOJNM- U MOHOAMUCHEPCHBIX 0CaAKoB. OCOOEHHOCTH OO0pa3oBaHMsI M MPEBPALICHHS
MeTacTaOMIBHBIX (a3.

9. Metozpl MoTy4YeHUs: KBAaHTOBOPA3MEPHBIX HEOPTaHUUYECKHUX IMOTYITPOBOJIHUKOB B PA3IUYHBIX CPEIax:
BOJHBIX U HEBOJHBIX pPacTBOpax, CTEKJIAX, MOJIUMEpPAX, MUKPOIMYJIbCUAX, MYy3bIpbKax, IUIEHKaX W Jp.
[IpuHUMIIBI XUMUU BHEIPEHUS "XO3SMH-TOCTH' I CHHTE3a aTOMHBIX W MOJICKYJISIPHBIX KJIACTEPOB.
NHTepkanaiuoHHbIE METOIBI.

10. OcobenHocT peakuuii 06pa3oBaHUS B BOJHOM PacTBOpE JIETKOPACTBOPUMBIX BeliecTB. [lomyuenue
COJIeH, KHCIIOT, OCHOBAaHHWI B peakuusx HeuTpanuzanuu wid BbiTecHeHUs. ConbBonuz. [lomydenue
TUAPOKCO- U OKCOCOJIEM, TUAPOKCUIIOB, MOJIUTUIPATOB OKCUIOB, KUCIBIX COJEH, U3OMOJMKUCIOT IPH
TUIPOJIA3E BEIIECTB PA3JIUYHON TPUPOIBI.

11. T'unponus B MpUCYTCTBUM CTaOMIN3aTOpoB. OCOOCHHOCTH OCAXKIEHUS THAPOKCUIOB U3 TOMOTE€HHBIX
pacTBOpOB; JENPOTOHUPOBAHWE THUIAPATUPOBAHHBIX KAaTHOHOB; PEryJIMPYEMOE BBIIEICHUE AHMOHOB-
ocaguTenell (UCHOIb30BaHUE MOYEBUHBI, YPOTpONUHA, opMaMUAa U Jp.); PETYIUPYEMOE BBIJEICHUE
KaTHOHOB (IIPU Pa3JI0’KEHUH KOMIUIEKCHBIX COEIMHEHUH METAJNIOB C OPraHUYEeCKUMU JIMTaHIaMH).

12. Cunres HCOPTaHNYCCKUX COCIMHEHUH B pacijiase. PacnnaB B kauecTtBe PaCTBOPUTCIIA. OcoOeHHOCTH
KpucTaJlJIn3allki U3 paclljiaBa. HonyquHe MOHOKPHCTAJIJIOB METOAaMHU BpI/I)I)KMeHa, Ionpanchoro.

13. OcHOBHBIC HampaBJICHUS HCCIECOBAHUN B COBPEMEHHOM HEOPTaHMYECKOM CHHTE3E: YIpPaBICHHE
XUMHYECKUM MPOILECCOM, BBICOKOTOYHOE YIPaBIECHHE COCTABOM MOJydaeMbIX BemiecTB (¢az), MOuCK
MyTel TONMYy4YeHUs W WISHTU(UKAIMA HOBBIX HEOPTraHWYECKHX BEIIECTB; CO3/JaHHE HOBBIX METOJIOB
MOJTYYEHUSI U3BECTHBIX COETMHEHUI.

14. TlpoGnemMa MeETOJOB CHHTE3a HOBBIX HEOPraHWYECKUX COETUHEHUH. Ponb mpeniiecTBEeHHUKOB
(IpexypcopoB) B HEOPTaHWYECKOM CHHTE3€: B pacTBOpe (IIPH THUAPOIU3E OPraHUYECKHX COCTUHECHUH
METAJUIOB TUIIA AJKOKCHUIOB), B TBepAOH (haze (IpH TEPMUUECKOM PA3JI0KEHUHM COEAMHEHHI), B Ta30BOM
¢baze (Ipu STUTAKCUN).



15. Ananu3 u 000CHOBaHME BO3MOXKHOCTH M PAaIlMOHAIBHOCTH METOJa U BHIOOp YCIOBUH CHHTE3a Ha
OCHOBAHMHU OOILIEH XapaKTePUCTUKU TEPMOAMHAMUYECKUX M KMHETHUECKUX (aKTOPOB, OMPEAEISAIOIINX
BO3MO>XHOCTb IIPOTEKAHUS U CKOPOCTh PEAKIIMH.

16. 3aBUCHMOCTh PAaCTBOPUMOCTH OT IPHUPOJLI PACTBOPSIEMOrO BEIIECTBA U pacTBopuTels. lIporeccsl,
OCJIOKHSIoIIME pacTBopeHre. OIeHKa CBOMCTB BELIECTB KaK PAaCTBOPUTENIEH M Cpell IJis MPOBEACHUS
cunresza. Kiaccudukanus pacrBopureneid. [lpunumner mombopa pactBoputeneil. Husenupyromue u
mudepeHIUpyroITue pacTBOPUTENH.

17. Peakunuum B pactBopax. OOmas xapakTepucTuka (HakTOpoB, OOYCIOBIMBAIOIIMX 3aBHUCHUMOCTh
CKOPOCTH PEAKIMH B PacTBOpPE OT CPEIbl: IPHUPOJA PACTBOPUTEINS, BA3KOCTb, COJIbBATALlMs, NOHU3ALUS
pactBopuTteneM, conieBoil 3ddext. Poib HEBOIHBIX pacTBOpHUTENEH B COBPEMEHHOM HEOPTraHUYECKOM
cuHTe3e. CMelIaHHble paCTBOPUTEIH.

18. OOmias xapakTepuCTUKa OCaKIeHHS TBepAo (as3pl u3 pactBopa. CoBpeMEHHbIE NMPEICTABICHUS O
3aKOHOMEPHOCTSIX 00pa3oBaHMs TBepAoi (a3pl B pacTBopax. OcoOEHHOCTH 3apojblnieoOpa3oBaHUs B
TOMOTCHHBIX M T€TEPOrCHHBIX CHCTeMaX. BimsiHUE yCIOBUil OcakIeHUs Ha 00pa30BaHHE M POCT YACTHUIL
TBEP10H (a3bl.

19. O6mas xapakTepucTUKa OCaKIeHHUsS TBepAoW (a3l u3 pactBopa. Kuneruka oOpa3oBaHus U pocTa
YaCTHII TBEPJIOH (a3bl B pacTBOpE.

20. OOmas xapakTepuCTHKa OCaKACHUs TBepAod (as3pl m3 pactBopa. [IpuHIMIBEI TIOAOOpa YCIOBHIA
OCaKACHUS JUIA TOJYYEHHUS TMPOAYKTa ONPEICICHHOM TUCIEPCHOCTH, CTPYKTYpBI, (OpPMBI. Y CIIOBHS
(bopMUpOBaHUST TOJIM- U MOHOJHMCIEPCHBIX 0CaJKOB. OCOOCHHOCTH 00pa30BaHUS M IPEBPAILCHHUS
MeTacTaOMIbHBIX (a3.

21. MGTOI[BI MMOJIYYCHHUA KBAHTOBOPA3ZMEPHBIX HCOPIraHUYCCKHUX IMOJIYIIPOBOJHUKOB B PA3JIMYHBIX CpCAaAX:
BOAHBIX W HCBOAHLIX pacTBOpax, CTCKIIAX, IMOJIUMCPAX, MHUKPOOMYJbCHAX, ITY3bIPbKax, IJICHKAaX W Ap.
HpI/IHI_[I/IHBI XUMHUHU BHCIAPCHUA "X035IMH-TOCTh" AJIsT CMHTE3a AaTOMHBIX W MOJICKYJIIPHBIX KIJIACTCPOB.
I/IHTepKaHﬂHI/IOHHHe MCTO/JBI.

22. Oco0eHHOCTH peakiuii 00pa3oBaHUs B BOJHOM pacTBOPE JIETKOPACTBOPHMEIX BemiecTB. [lomyuenue
COJIeH, KHCJIOT, OCHOBaHMH B peakuusx HeuTpanuzauud win BbiTecHeHus. ConbBonm3. [lomyuenue
THIPOKCO- U OKCOCOJEH, TMAPOKCUIOB, MOJUTUAPATOB OKCHIOB, KHUCIBIX COJIEH, M3OMOJIUKUCIOT IPH
TUJIPOJIN3€ BELIECTB Pa3IN4HON NPUPOIBL.

23. T'maponu3 B MPUCYTCTBUN cTa0MIH3aTOPOB. OCOOCHHOCTH OCaXKJICHUS THIAPOKCHUIOB U3 TOMOTESHHBIX
pacTBOpOB; JENPOTOHUPOBAHUE THUIAPATUPOBAHHBIX KAaTHOHOB; PEryJIMPYEMOE BBIIEICHUE AHMOHOB-
ocaguTenell (UCHOJIb30BaHUE MOYEBUHBI, YpPOTpONHMHA, GpopmMamuia U Jp.); PEryIupyeMoe BblJEICHHE
KaTHOHOB (IIPU Pa3JI0’KEHUH KOMIUIEKCHBIX COeTMHEHUH METANIOB C OPraHUYEeCKUMU JIUTaH IaMH).

24. CuHTe3 HeOpraHUYecKHX COoeMHEeHuN B paciuiaBe. PacruiaB B kauecTBe pactBoputens. OcoOeHHOCTH
KpUCTaJIIM3aluu 13 paciiasa. [lonyuenne MoHokpucTanioB Meroagamu bpumkmena, Hoxpaibckoro.

25. CuHTE3 HEOpraHMYECKMX COCTUHEHWH IMPH BBHICOKOM AaBlieHWH. | HIpoTepManbHble peakiuu. Mx
UCIIOJIb30BAaHNE ISl BBIPAILIMBAHUS MOHOKPHCTAJIJIOB.

26. Crioco0bl ostydeHus: Hanbosee akTUBHBIX MPocThIX BemiecTB — LM u LI[3M Mmetannos.

27. Crioco0bl moydeHus: Hanbosiee akTUBHBIX Ia30B-oKucauTenei (030H, ¢prop, OF2 u ap.).

28. KatogHoe BoccTaHOBJEHHE 0Oe3 BBIIEIECHUS MeTajula: MOJIyueHHe MepoKcHaa BOJIOpoa, cyib(aros
pPEAKO3EMENbHBIX 3JIEMEHTOB U Jip. AHOAHOE okucieHue. [loaydeHue nepokconucynbdaroB, XJIOpaToB,
nepxJyiopaToB, ¢epparos, cynbdara kobansta (L) m np. Ilpoueccsl ruaponusa BOIM3H JIEKTPOAOB,
MpUBOJALINE K 00pa30BaHUIO BBICOKOJMCIIEPCHBIX OCAJTKOB (OKCHIOB, XajdbKOreHunoB). [lomydyenue
AQHOJHBIX TUIEHOK. AHOJHO-TUIa3MEHHBIN CUHTE3.

29. TlonyueHue MeTacTaOWIBHBIX COEAMHEHUN HIIEMEHTOB B HEOOBIUHBIX (HEYCTOMUYMBBHIX) CTEMEHSX
OKHCJICHUS.

30. CuHTE3 HEOPraHUYECKUX COSAMHEHUH C MCTIOIh30BAHUEM aKTHBUPYIOMIETO BO3JEHCTBHS pa3IMYHBIX
BUJIOB DHEPTHUH.



31. Kpuoxumuueckue MeETOAbl CHHTE3a. MeToJ MaTpUYHOW U3O0JSLUH, HHU3KOTEeMIIepaTypHas
COKOHJIEHCAIlMsl peareHToB. lcronb30BaHME KPUOXMMHUYECKUX TMPOIECCOB B CHHTE3E (PEppUTOB,
aIcOpOCHTOB, KaTaIU3aTOPOB.

32. Hcnonb3oBanue (a3oBBIX auarpaMM JUIsl ONpPENEICHUS YCIOBHH CHHTE3a HEMOJICKYISIPHBIX
KPUCTAINTMYECKUX COEIMHEHUHN - OMHApHBIX (OKCHIOB, XAJIBKOTEHUAOB U Jp.) U TPOUHBIX (OKCHUIHBIX
OpOH3 U JIp.) - C OIIPEICIIEHHON BEIMYMHON OTKJIIOHEHHUS OT CTEXHOMETPHH.

33. Ocobennoctu cuHTe3a 6€3BOIHBIX (hoc(haTOB pa3TMYHOTO COCTaBa M CTPOCHUS aHHMOHA B PacTBOpax-
pacriaBax GochOpPHBIX KUCIIOT.

34. JlaHTaHOMIBl M BHYTPEHHSS NEpHOANYHOCTh. OCOOCHHOCTM XMMHUH LEpPHUS U TepOHs, €BpONHsI U
UTTEpOUS.

35. CuHTE3 HEOPTaHUYECKUX COCTMHEHUH TPU BEICOKOM JIaBIICHUU U B BaKyyMe.
36. [Tonygyenne ruapuaoB. [ MOAPHUIBI B KAYeCTBE BOCCTAHOBUTEIICH.

[TPUMEP KNM:
YTBEPXAIO
3aBenyromnuii kageapoit o0meld 1 HeOpraHUIECKOW XUMHH
JL.x.H. ipod. B.H. Cemenosn

HanpagJieHHe MOATOTOBKH/CIENHAIBLHOCTD
Marucrepckas IporpamMma JUst crieralabHOoCTH «Heopranmdeckas XUMUsDy

JAucuunimaa M1.B.OJ1.1 MeTopl TOHKOTO HEOPTAaHUYECKOTO CUHTE3a
®opma o0yyeHHs1 O4HOE
Buja koHTpOJIS 3a4ueT

BI/I}I aTTeCTallumn OpOMEKYTOUYHAA

KoHTpoapHo-u3MepuTeabubiii MaTepuai Ne 1

1. OcHoBHbIC HampaBIEHUS HCCIEAOBAHUN B COBPEMEHHOM HEOPraHMYECKOM CHHTE3€: YIpaBJiCHHE
XUMUYECKUM TPOIECCOM, BBICOKOTOYHOE YIPABJICHHE COCTABOM IOTy4yaeMbIX BemiecTB ((da3),
MOWCK MYTEH MOTyYeHHs] U UACHTHU(PUKAIMU HOBBIX HEOPTaHMUYECKHUX BEIIECTB; CO3JaHHE HOBBIX
MCTOOB ITOJTYUCHUS U3BCCTHBIX COCI[I/IHCHI/Iﬁ

2. Kpuoxumudeckue METOABI CHHTe3a. MeEToN MaTpUYHOW H3O0NALMU, HHU3KOTeMIepaTypHas
COKOHJIEHCAIINsSI peareHTOB. Vcmonp30BaHNEe KPUOXUMHUYECKUX TPOIIECCOB B CHHTE3e (DeppHTOB,
a7IcopOeHTOB, KaTalu3aTopoB

IIpenogaBareb: A IO. 3aBpaxHoB

TpeboBaHuWs K BbINOMHEHWNIO 3aaHUN, LWKanbl U KpUTEPUN OLLEHUBaHUS
Kpurtepun onenkn:

- OIICHKAa «OTJIMYHO» (3a4eT) BBICTABIISAETCS CTYACHTY, €CJIU: B KOHTPOJBHOM paboTe TeMa pacKphiTa
MPAKTUYECKH MOJIHOCTHIO, UMEIOTCS JIUIIb HE3HAYUTENIbHbIE HETOUHOCTH;

- OIIEHKA «XOPOIIO» (3a4eT) BBICTABISAETCSA CTYIEHTY, €ClIM: B KOHTPOJIbHOM paboTe TeMa pacKphITa,
MMEIOTCS JIMIb HEKOTOPbIE HECYIIECTBEHHbIE OITMOKH U HEJJOUYETHI;

- OIICHKA «YIOBJIETBOPUTEIHHOY» (3a4ET) BBICTABISETCS CTYNIEHTY, €C/I B KOHTPOJIbHOU paboTe Tema
pacKpbITa HE MOJHOCTHIO, UMEIOTCS 3HAUUTEIbHbIE OUTUOKH U HEJJOUYETHI;

- OIICHKA «HEYJIOBJIETBOPUTEILHO)» (HE3a4eT) BBICTABISETCS CTYACHTY, €CIIM B KOHTPOJIBHON paboTe

TEMA HE paCKphITa UJIU UMCIOTCA FPY6BIG 0HII/I6KI/I, 3HAYUTCIIbHBIC HETOYHOCTH.



