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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

b1.B.16 XumMun4yeckue 1 KPUCTAIOXHUMUYECKHE OCHOBBI CHHTE3a (DYHKIHOHAJIbHBIX
MaTepHaJIoB

1. Kog u HaumMeHOBaHMe HanpasneHus nogrotosku/cneymnansbHocTn: 04.03.02 Xumuns,
dun3mnkKa n MexaHvka maTepuanos

2. NMpodunb noaroToBKku/cneymnanusalma: matepuanoBseeHne n NHAYCTpUs HAHOCUCTEM
3. KBanudmkauusa BbinyckHuKa: 6akanasp

4. dopma oby4yeHuUA: oYHas

5. Kacbegpa, oTBevarowas 3a peanusauuio AUCUMNNUHBI: Kadbeapa maTepuanoBefeHna u

MHOYCTPUN HAHOCUCTEM

6. CoctaButenm nporpamMmmbi: KOCTp}OKOB BI/IKTOp (De}J,OpOBVI‘-I, OOKTOP XMMUYECKUX HaYK,
OOUEHT

7. PexomeHaoBaHa: Hay4yHO-MeTOONYECKUM COBETOM XMMWNYECKOro dpakyrnbTeTa, MPOTOKOJ
Neb ot 17.06.2021

ommemku 0 rpodsieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbIn roa: 2022-2023 CemecTp(bl): 3



9.llenu n 3apaum y4e6HON ANCLUUNIIUHDI:

Llenb: Ocsoenue crynenramu GpyHIaMEHTAIBHBIX 3HAHUI B 00JIACTU XUMHUYECKUX M
KPUCTAJUIOXUMUYECKUX OCHOB CHHTE3a HEOPTaHUYECKUX BEILIECTB U MATEPUAIIOB PA3JIMYHON
KPUCTAJUTMYHOCTU U PA3MEPHOCTH C IPUMEHEHHUEM KaK TPAJAULMOHHBIX, TAK U HOBEHIIINX METO0B

3amaun: ®opmupoBanue 6a30BbIX 3HAHUI B 00J1aCTH KPHCTAILIOXMMUYECKHX IIPUHIIMIIOB CUHTE3a
HEOPTaHWYECKUX COSAMHECHU ¢ ()YHKIIMOHATHLHBIMU CBOMCTBAMHU C YUYETOM UX PEATbHON CTPYKTYPBI, UYTO
BKJIFOYACT MPEJICTABICHUS O IePEKTax U UX BIUSHUHM HA CBOMCTBA KPUCTALTUNYCCKUX BEIIECTB.
OOydeHne CTyICHTOB MPUHIIUIIAM HAYYHOTO TNIAHUPOBAHUS SKCIICPUMEHTA Ha OCHOBE BBIJICTICHHS
OCHOBHBIX CTaJIMi MPOIECCa HEOPraHUUECKOTO CUHTE3a U y4eTa 3aKOHOMEPHOCTEN MPOTEKAHUS KaXKI0M
M3 3THX CTaJIuH.

dopMUpOBaHKE MOJIXOA0B K HAIPABJICHHOMY CUHTE3Yy HEOPTraHMYECKUX BEIIECTB U MaTEPUAIOB
Pa3IMYHON CTENEHU KPUCTAJUIMYHOCTH BO BCEM JMAIIa30HE Pa3MEPOB: OT HAHOYACTHUI JO KPYITHBIX
MOHOKPHUCTAJIOB.

10. MecTo yyebHOM AncUUNIUHLI B cTpyKType OOI:
Bb1. YacTtb, hbopmupyemas yyacTHukamm obpasoBaTesibHbIX OTHOLLEHWMN.

[ns ycnewHoro OCBOEHWA AAaHHOW OUCUMUNIMHBI, CTYOEHT [OSKeH npenBapuTernibHO
n3yuntb crnegywowme gucumnnuHbl: Matematuka; dwusmka; O6waa u  HeopraHudeckas
xnmus;. Kpuctannoxmmus. JaHHas gucumnimHa siBnseTca npeawecTtsyrowen ana AUCUMninH:
MaTepnanoBseneHue; HaHomaTepuansi; MaTepunarnsl ansd 3I1EKTPOHHOM TEXHUKMU;
[MepcnekTuBHbIE (PYHKUMOHAmNbHbIE MaTepuarnsl.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHUpyeMbiMU pe3yrbTaTamMuM OCBOEHMsI oGpa3oBaTeribHOM
nporpamMmbl (KOMNETEHLUUAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHue Koa(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHns
KOMNeTeHUMun

MK-2 | CnocobeH MK-2.1 | CnocobeH 3HaTb: XuMmMyeckne u
ncnonb3oBaTtb 3HaAHUA BbI6MpaTb KpHUCTAJIOXUMHUYECKHE OCHOBBI
0 meTodax cuHTesa w MeToAbl CUHTE3a HEOPraHU4ecKOro CHHTEe3a
cBONCTBAx Matepuanos YMeTb: MCnonb3oBaTb TeopeTuyeckne 3HaHus
Marepuanos PasnniHoro ONA  peleHnss KOHKpeTHbIX 3ajad CcuHTesa
pasnuMyHoro Ha3HayeHus (B TBEPAO(A3HbIX MATEPUATIOB.
HasHa4enus, B TOM ToM “mcrie BnageTtb: HaBblkaMW MPUMEHEHUSI 3HaAHUN W
mcne HaHomarepnanos YMEHUN AN MHTeprnpeTauum U MoaenumpoBaHus
HaHoMaTepuanos, Ans )BCOOTBeTCTBI/!’I/I NPOLECCOB  MONYYEHMs: WMpoKOro  Kpyra
PELLIEHN C nocrasnexHon MaTepuanoB, BKMo4Yass OOBEKTbl, MONyYEeHHbIe
NPOMECCUOHANEHLIX sahaden CaMOCTOATENbHO B pamkax Hay4HO-
safiad ncenegoBaTenbCKoOn OeATENbHOCTU.

MK-2.2 | CnocobeH 3HaThb: OCHOBHbIE COBpPEMEHHbIE
ncnonb3oBaTb MeTogoNorn4eckme, TeopeTuyeckme "
3HaHUA 0 3KCMepMMeEHTarnbHble  MOAXOAbl K  PEeLUeHUto
cBoncTBax 3agay CuMHTe3a TBepaodasHbIX MaTepuaros;
MaTepuanoB Ana | YMeTb: BblAenATb U CUCTEMATM3MPOBATb
peLueHus OCHOBHble MAen B HayyHouW nuTepaTtype,
KOHKPETHbIX COCTaBMsATb KOHCMEKTbl W nnaHbl TEKCTOB,
npodeccuoHaneH | HaxoauTb HeobxoaMMmyto WHcpopmaumio,
bIX 3aga4 MOCBSILLEHHYO Bonpocam CUHTe3a

TBepAoasHbIX MaTepuanos;




BnapgeTb: HaBblkamy BbiGOpa METOOOB U cpedcTB

peleHs 3agady  MCcCrnedoBaHusl, MPUMEHATb
pasnuMyHble  MeTodbl B KOMMMEekce  Ans
OOCTUXEHUSI HAaunNyyLInX pe3ynbTaTos.

MK-3 | CnocobeH nposoanTtb | MK-3.1 | O6nagaet 3HaTb:  BO3MOXHOCTM  OCHOBHbIX  METOLOB
obpaboTky M aHanu3 3HaHUAMMU aHanu3a wmaTtepuanoB MO YCTAHOBIEHUIO WX
pesynbTaTtoB BO3MOXHOCTEN cocTaBa, CTPYKTYPbl U CBOWUCTB;
nccrnenoBaHus, OCHOBHbIX YMeTb: NPUMEHATb OCHOBHblE METOAbl aHanusa
NOoMyYeHHbIX MEeTOAOB aHanu3a | Ans no YCTaHOBMEHWs CcoCTaBa, CTPYKTYpbl U
OCHOBHbIMW MeTOAaMM BELLECTB, CBOWCTB MaTepunanos;
aHanu3a BELLECTB, 31EMEHTHOIO U BnageTtb: HaBblkaMX MCMONb30BaHUSA OCHOBHbIX
3NEMEHTHOro n casoBoro METOOOB aHanusa CcocTaBa, CTPYKTypbl W
cdasoBoro cocTaBa, coCTaBa, CBOWCTB MaTepuarnos;

CTPYKTYpbl U CBOWCTB CTPYKTYpbI U

matepuanoB (Bknoyas CBOWICTB

HaHomaTepuansol) maTepunanos (B
TOM Yucne
HaHoOMaTepuanos
)

MK-3.2 | ObpabaTbiBaeT n | 3HaTb: OCHOBHbIE MPMEMbI aHanM3a pesynbTaToB
aHanusumpyet aHanusa maTepuanoB C Uefblo YCTaHOBNEHUIO
pesynbTaThbl MX COCTaBa, CTPYKTYpbl U CBOWCTB;

TMMNOBbLIX METOAO0B | YMETb: MHTEPNPETUPOBATL pe3ynbTaTbl METOAOB
nccrnegoBaHust aHanMsa MaTepuvaroB C Lefblo YCTaHOBNEHUS UX
coCTaBa, cocTaBa, CTPYKTYPbl 1 CBONCTB;

CTPYKTYpbI U Bnagetb: HaBbikamn 00paboTkm u aHanu3a
CBOWICTB pe3ynbTaToB UCCNEeLOBaHUSA COCTaBa, CTPYKTYpbI
maTepuanos (B 1 CBOWCTB MaTepuarnos;

TOM 4yucne

HaHoOMaTepuanos

)

MK-4 | CnocobeH nposogutb | K-4.1 | BeinonHsaeT 3HaTb: cTaHfapTHble TexHonornyeckme
aHanu3 Cblpbs n CTaHAapTHbIe onepauum  ONS  XapakTtepusauuum  CbIpbS,
KOMMOHEHTOB, TEXHOMOrM4yeckme | NPOMEXYTOYHOW W KOHEYHOW  NpOoAyKLMK
aTTecTauuio onepauuv ans npou3BoacTBa MaTepuaros;

NpPOU3BOOUMBIX Xapaktepusauumn | ymeTb: BbINOSHATb cTaHOapTHble
matepuanos no CbIpbS, TexXHornormyeckume onepauuu ans
CTPYKTYype n NPOMEXYTOYHOWN XapakTepusaumMm Cbipbsl, MPOMEXYTOYHOW U
CBOWICTBaM N KOHEYHOM KOHEYHOMN NpoAYyKuUK Nnpon3BOACTBA
npoayKuum mMaTepuarnos;
npou3BoAcTBa BNageTb: HaBblkaMW BbINOSIHEHUS CTaAHOAPTHbIX
mMaTepuanos TEXHOMNOrMYeCcKnx onepauuin ans
Xapaktepmsauum Cbipbsl, MPOMEXYTOYHON U
KOHEeYHON NpOAYyKUUK Npon3BOACTBA
mMaTepuanos;.

MK-4.2 | CocTtaensiet 3HaTb. OCHOBHble TPeOOBaHUA K OGOPMITEHUIO
NPOTOKOSbI MPOTOKOJSIOB aTTecTauun maTepuarnos;
aTTecTauum yMeTb: NoAroTaBnMBaTb [AOKYMEHTaUMIO MO
mMaTepurasnos U MTOram UcnbiTaHWn MaTepUaros;

OT4YeThbl 0 BNafeTb: HaBblkaMW NOATOTOBKM AOKYMEHTaLuu
BbINOMTHEHHOMN no UToram UcnblTaHWn MaTepManos,;

paboTte B

COOTBETCTBMM C

3aaHHOMN

dopmon

12. O6bemM gucUMNNNHBLI B 3a4eTHbIX eauHuuax/yac — 3/108

dopma NpoMeXyTOYHOM aTTecTauum — anddepeHUMpOBaHHbIN 3a4eT.




13. TpyaoemkocTb No BMAam y4ye6HoOM paboTbl

TpyooemKkocTb
Bua yueGHoi paboTsl Bcero To cemecTpam
Ne cemecTpa Ne cemecTpa
3
KoHTakTHasa pabota
nekuuu 36 36
npakTndeckme 36 36
B TOM ymcne: nabopartopHble
KypcoBas pabota
CamocTtosTensHasi paborta 36 36
lMpomexyToyHas aTTecTaums
Utoro: 108 108

13.1. CopepxaHme AUCLMUNIIUHLI

Ng Peanuzauus

n HavnmeHoBaHune umffv?ﬁ;?;ﬁu c

/ pasgena CopepxaHvie pasfena AMCLMNInHLI OMOLLbIO

OVCLUMMMNUHbI .
n OHITanH-Kypca,
QYMK
1. Jlekuum

1 | OcHoBHblE Knaccudmkauymsa matepmanos: obuias, no cocTary, Mo CTPYKType, Nno https://edu.vsu.ru
noaxoAdbl K dopmam cyLecTBOBaHUS, N0 PYHKLMOHANBHBIM CBOMCTBAM. /courselview.php
KNaccuukaul | MpuHLmnbl NONYYeHNs MaTEpPUanos: NEPUOAUIHOCTY; CTPYKTYPHOTO 2id=11351
¥ MaTepuarnos. L s
OCHOBHLIE An3aiiHa; XMMUYECKOr0, TEpPMOAUHAMUYECKOTO U CTPYKTYPHOTO
MPUHLMMbI 110/100us1; HETIPEPHIBHOCTU M COOTBETCTBUS KOMIIOHEHTOB
nony4eHus PABHOBECHOM CHUCTEMBI, OTPAaHUYEHMS YHCIIA HE3aBUCUMBIX
Matepuanos apaMeTPOB COCTOSIHUS B PABHOBECHOM CUCTEME; CTPYKTYPHOTO

pa3ynops1I04eHUs HEITOCTOSIHCTBA COCTABA; XMMHYECKOT0,
CTPYKTYpPHOTO, (ha30BOr0 YCIOKHEHUS U JIP. U UX CYIIHOCTb.

2 | Metopel N3menbueHue, pacCTBOpPEHUE, yIIapUBaHUE, https://edu.vsu.ru
HEOPFaHNYecko | pepekpucTannmsanus, ocaxaeHue, 1eKaHTHPOBAHKE, Icourse/view.php
g)mc:n:;e: aa ' GuIbTpOBaHKE NPH HOPMAIBLHOM JABJIEHUH M M0] BAKYYMOM. ?id=11351
OCHOBE Cymka Bemects. IIpokanuBanue. [InanupoBanue cuaresa.
peakuui Bb100p METO/10B M MCXOAHBIX BEIIECTB. XapaKTepUCTUKA
MOHHOro HCXOIHBIX BEHIECTB. MeEeTOIbI pa3aeneHus IPOAYKTOB CHHTE3a U
obmena B noOOYHBIX BEIIECTB B BOJHBIX pacTBopax. [lomyuenue
g?(ﬂiﬁ:fepﬁi%_ HEPACTBOPHMBIX H PACTBOPHMELX coennHeHMn. CUHTE3
BOCCTaHoBWTen | ABOMHBIX COJIEM U KOMIUIEKCHBIX COEIMHEHUN. XapaKTepUCTUKA
bHble peakuun | IIPOAYKTOB M X CBOMCTB. Peakiiuu B BOJHBIX paCTBOPAX.

B HeopraHu- Peakuyu B HEBOAHBIX paCTBOPUTEINSAX. ANIPOTOHHBIE
:(Zﬁﬁg’;ﬂe pactBopurenu. AM(oTepHbIe pacTBopuTenr. KucioTasie

pactBoputen. OCHOBHbBIE pacCTBOPUTENH. Teopus
compBocucTeM. [lomyuenue 6€3BOIHBIX COJNIEH METaIOB.
JlucnponopimoHpoBaHre U KOHITPOIOPIMOHUPOBAHHKE.




Peakiuu B pacrnaBax coneil. CHHTE3BI ITyTEM 3JIEKTPOIH3a.
MertautorepMmus.

MeTtoabl
CUHTE3a
HaHoMaTepuan
oB

VYcnoBus mojydeHus: HAHOYACTHIl U HAHOMATEPHAJIOB.
Knaccudukanus u obuias xapakTepucTHKa METOI0B OJIYUYEeHUs
HAHOYACTHI] U HAHOMATEpPUAJIOB (BBICOKO3HEPI€TUUECKUE
METO/Ibl, MEXaHOXUMHUYECKNE METO/Ibl, METO/I HAHOPEAKTOPOB,
METO/1bl KOJUIOUAHON XUMHUHU, METO/IbI IIOJIyUEHUS
BBICOKOIIOPUCTBIX U BBICOKOJIMCIIEPCHBIX CTPYKTYP
3aMEILIEHUEM OJHOI0 U3 KOMIIOHEHTOB I'€TEPOTr€HHON CUCTEMBI
XMMHYECKOH peakiyei win aHoJHbIM pacTBopeHueM). CUHTE3
HAHOYACTHI] B MaTpULax (HyJIbMEpPHBIE, OJTHOMEPHBIE U
JIBYMEpHbIe peakTopsl). [lonydyeHne HaHOUaCTUL B HYJIbMEPHBIX
HaHopeakTopax. CTpykTypa Y-ueonutos. [lonyuenue
HAHOYACTUI] B OIHOMEPHBIX HaHOpeakTopax. CTpyKTypa
neonutoB (MFI, Me3omopucTeie MOIEKYIISIPHBIE CUTA,
Me3onopucThiii SiO2, ME30MOPHCThIC ATFOMOCHIIUKATHI,
MOPUCTHINA okcuA amoMuHus). [lonydyenne HaHOUYACTHIL B
JIBYMEpPHBIX HaHOpeakTopaX. CTPyKTypa ¥ cOCTaB CIOMCTBIX
JBOMHBIX TUAPOKCUIOB. [Tosryuenne HaHOYacTUIl B
HaHOPEaKTOpax Ha OCHOBE HAHOCTPYKTYPUPOBAHHBIX
OJINMEpHBIX cucTteM. opMHUpOBaHNE HAHOYACTUL] B
ampuduIbHBIX O0JI0K-conoimMmepax. OOpa3oBaHHE HAHOYACTHIL
METAJIJIOB B MOJMAJIEKTPOIUTHBIX CUCTEMAX C PETYISPHBIMU
MHUKPOCTpYKTypaMu. CHHTE3 HaHOYACTHUI] METAJUIOB B
nenapumepax. @opMUpoBaHUE HAHOYACTHI] METAIIOB B
MOJIOCTSIX MOJUMEPHON MAaTPHIIbIL.

https://fedu.vsu.ru
/course/view.php
?id=11351

MeToapl
TBEpPAOasHor
0 CMHTE3a

®da30BbIe AMATPAMMBI IBYXKOMIIOHEHTHBIX CHCTEM KaK
reOMETPUUYECKOE NPEACTABIEHUE TEPMOINHAMUYECKUX JaHHbIX.
[TpaBuno ¢a3 ['m66¢ca. PaboTa ¢ mpoekuusimu u ceuenusimu P-T-
X muarpaMM. OCHOBHBIE TUITBI KOH/IEHCUPOBAHHBIX (pa30BbIX
Jyarpamm JIByXKOMIIOHEHTHBIX CUCTEM: C IIPOCTOM 3BTEKTHKOIA,
¢ 00pa30BaHNEM KOHIPYIHTHO M MHKOHTPY?HTHO IUIaBSIIIUXCS
MPOMEKYTOUYHBIX COEIMHEHUH, C PACCIaUBAHUEM B KUIKOU
¢aze, c HeOrpaHMUYEHHBIMU U OTPAHUYEHHBIMU TBEPABIMU
pacTBopami, ¢ MOJIUMOP(PHU3MOM KOMIIOHEHTOB U COEAMHEHHH.
KonnencupoBaHHble AMarpaMMbl TPEXKOMIIOHEHTHBIX CHCTEM.
®da30BbIe paBHOBECHS B CYOCOIMAYCHOM 00JIaCTH.
Hcnonb3oBanue Gpa3oBbIX AUarpamm Juis BEIOOpa yCIOBHMA
cuHTe3a. CuHTe3 myreM TBepoda3HbIX peakiuii. OCHOBHBIE
3aKOHOMEPHOCTH. DKCIEPUMEHTAIBHOE OCYILECTBIECHHUE, POJIb
temieparypbl. COBMECTHOE OCaXx/I€HHEe KOMIIOHEHTOB U3
pactBopoB. Kpucrannuzanus u3 pacTBOpOB U PacIljiaBoB.
Hcnonbk3oBanue ¢azoBbix quarpamm. KpuBble pacTBOPUMOCTH.
OcobenHoctu 3apoaplieoopazoBanust. BoaMoxHOCT
oOpa3zoBaHus MeTacTabUIbHBIX ¢a3. [lonutepmuueckue u
M30TEPMHUUYECKUE TIPOLIECCH] CUHTE3a. DKCIEPUMEHTAIbHOE
opopminenue. Kpucrammszanus u3 mapoBoit ¢azsl. OCHOBHBIE
3akoHOMepHOCTH. [Ipornecchl cyonmumanuy U KOHJEHCAIUH.
VYnpasiieHne cocTaBOM BHYTPH 00JIaCTH TOMOT€HHOCTH
OT)KUI'OM B IIape KOMIIOHEHTOB. CHHTE3 U OYHCTKA

BEIIECTB C MOMOIIBIO XMMUYECKHX TPAHCIIOPTHBIX PEAKIUHA B
napoBoii ¢aze. TeopeTnyeckue OCHOBBI, OCHOBHBIC
3aKOHOMEPHOCTH ¥ BO3MOKHOCTHU. BrIpanuBanue

https://edu.vsu.ru
/course/view.php
?id=11351




MOHOKpHcTaIIoB. O0me ocodeHHOCTH. MeXaHU3MBbl pocTa
KPUCTAJIJIOB. BeIpamuBanue U3 paciiaBoB U pacTBOPOB.
Metoael Yoxpansckoro u bpumxkmena- Ctoxbaprepa. 3oHHast
mJ1aBka. BeipanuBanue U3 ra3oBoii ¢a3bl. ['a3ormia3sMeHHBIH
Meron Bepueiurs. [lonydeHne TBepAbIX BEIIECTB B BUAEC TOHKUX
CJIOEB U IUIEHOK. [lonMKpHuCcTaNInYeCKue U dJNIUTaKCUAIbHbIE
IUIEHKA. XHUMHUYECKOE OCAXKACHUE U3 TapoBOil (hazbl,
HCIIOJIb30BaHNE THIPUIOB, FAJIOT€HUI0B, METAJUIOPTaHUYECKUX
COCIMHEHUM.

2. MpaKkTn4yeckmne 3aHATUA

OcHoBHbIe Knaccudukauusa matepranos: obLias, no cocrtasy, No CTPYKType, no https://edu.vsu.ru
noaxoabl K dopmam CyLLeCTBOBaHNS, MO PYHKLNMOHAMNBbHBIM CBOMCTBAM. /courselview.php
KNaccuuKkaun | MpuHuMnbl NOMyYeHNs MaTepuanos: NepyUoaMHHOCTM; CTPYKTYPHOTO 2id=11351
¥ MaTepumanos. o '
OcHoBhLIe Av3aiiHa; XUMUYECKOT0, TEPMOJIMHAMUYECKOIO U CTPYKTYpPHOTO
APUHLMNGI 11010011, HETIPEPHIBHOCTU U COOTBETCTBHSI KOMIIOHEHTOB
nonyyeHus PaBHOBECHOW CHUCTEMBbI, OTPAaHUYECHUS YNCIIa HE3aBUCUMBbIX
MAatepuanos | papameTpoB COCTOSHMS B PaBHOBECHOI CHCTEME; CTPYKTYPHOIO
pa3ynopsiA0YeHHsI HETIOCTOSHCTBA COCTAaBa; XMMHUECKOTO,
CTPYKTYpPHOTO, (pa30BOr0 YCIOKHEHUS U IP. U UX CYIIHOCTb.
MeTozpb! N3menpueHue, pacTBOpeHUE, yrlapuBaHue, https://fedu.vsu.ru
HEOPTraHNieck | pepekpucrauinsais, OCaxIeHUE, JEKaHTUPOBAHHKE, Icourse/view.php
Oro CuHTe3a. id=
Cives Ha (unbTpOBaHKE NPK HOPMATLHOM JABJIECHUM U O] BAKYYMOM. ?7id=11351
OCHOBE Cymika Bemects. IIpokanusanue. Ilnanuposanue cuHTe3A.
peakuuii Bb100p METO10B M MCXO/IHBIX BEILECTB. XapaKTepUCTUKA
NOHHOTo MCXOJHBIX BEIIECTB. MeTOoIbl pa3/iesieHHs IPOJAYKTOB CUHTE3A U
obwmena B noOOYHBIX BEUIECTB B BOJHBIX pacTBopax. [lomydyenue
BOZHOM cpefe. . .
OncrutensHo | HEPACTBOPHMBIX H PACTBOPHMBIX COEMHEHUH. CuHTe3 TBOMHBIX
- coJiell M KOMIIJIEKCHBIX COETUHEHHUH. XapaKTeprucTuKa
BOCCTaHoBWTE | IMPOJYKTOB U UX CBOMCTB. Peakuuu B BOJHBIX PacTBOpPaXx.
NbHbIE Peakuuu B HEBOAHBIX pacTBOPUTENAX. AIPOTOHHBIE
peakuum B pactBoputenu. AMpoTtepHbie pacTBopuTenn. KucnorHbie
HeopraHu-
quEOM pactBoputesnu. OCHOBHBIE pacTBOpUTENU. Teopus
CHHTE3e conbBocucTeM. [lonydyenne 0e3BOAHBIX CONEN METaIIOB.
JlucnponopoHUpOBaHKUE U KOHIPOIIOPIIMOHUPOBAHHUE.
Peakuuu B pacmiaBax cosieii. CHHTE3bI IIyTEM 2JIEKTPOIIN3A.
Metauiorepmus.
MeTopael VYcnoBus Oy4eHUsl HAHOYACTULl 1 HAHOMAaTEPHAJIOB. https://edu.vsu.ru
cunTesa Knaccudukaiys u 001ast XxapakTeprCTHKa METO/IOB TTOyueHust | /course/view.php
HaHomaTepuan i
on P HAHOYACTHI] U HAHOMATEPHAJIOB (BHICOKOIHEPTeTHYECKHE ?id=11351

METO/Ibl, MEXaHOXUMHUECKNE METO/IbI, METOJ HAHOPEAKTOPOB,
METO/Ibl KOJUIOUAHON XUMHUHU, METOIbI TOJTyUEHUS
BBICOKOIIOPUCTBIX U BBICOKOJUCIIEPCHBIX CTPYKTYP 3aMEILIEHUEM
OJIHOTO U3 KOMITOHEHTOB I'€T€POr€HHON CUCTEMbBI XUMHYECKOU
peaxkuuei Wi aHoJHbIM pacTBOpeHHeM). CHHTE3 HAHOYACTHIL B
MaTpuLax (HyJbMEpHbIE, OTHOMEPHBIE U ABYMEPHbBIE
peaxTopsl). [loayueHne HaHOYACTHUI] B HYJIbMEPHBIX
HaHopeakTopax. CtpykTypa Y-1eonuros. [lonydyenue
HAaHOYACTHI] B OTHOMEPHBIX HaHOpeakTopax. CTpyKTypa
neoautoB (MFI, Mme3omnopucTbie MONEKYIIpHBIE CHTA,
Me3onopucThiii SiO2, ME30MOPHCThIC ATFOMOCHIIMKATHI,
MOPUCTBINA OKCUJ antoMuHus). [lonyyeHne HaHOYACTHUII B
JIBYMEPHBIX HaHOpeakTopax. CTpyKTypa M COCTaB CIOUCTBIX
JBOMHBIX TUAPOKCUIOB. [lonydenne HaHOUacTHIl B
HAaHOPEAKTOPax Ha OCHOBE HAHOCTPYKTYPUPOBAHHBIX




MOJIMMEPHBIX cucTeM. DOpPMUPOBAHNE HAHOYACTULL B
aMmpupuIbHBIX 0JI0K-conosimMepax. OOpa3oBaHNE HAHOYACTHIT
MCTAJIJIOB B ITOJIUBJICKTPOJIUTHBIX CUCTEMAX C PEryIApHBIMU
MUKPOCTpYKTYpaMu. CHHTE3 HAaHOYACTHUI] METAJUIOB B
JeHapumepax. PopMHUpPOBaHNE HAHOYACTHULL METAIJIOB B
MOJIOCTSIX TOJIMMEPHON MaTpPHIIBL.

MeToapl
TBEpPAOMasHor
0 CMHTEe3a

®a30BbIe AUarpaMMbl ABYXKOMIIOHEHTHBIX CUCTEM KaK
FeOMETPUUECKOE MPEACTABICHNUE TEPMOIUHAMUYECKUX JTAHHBIX.
[TpaBuiio ¢a3 I'm66ca. Pabora ¢ mpoekiusamu u ceueHusIMu P-T-
X nuarpamm. OCHOBHBIE TUITbI KOHJIEHCUPOBAaHHBIX (ha30BbIX
Jarpamm JIByXKOMIIOHEHTHBIX CUCTEM: C IIPOCTON IBTEKTUKOM,
¢ 00pa3oBaHMEM KOHTPYIHTHO U MHKOHTPYIHTHO IJIABALIUXCS
MIPOMEXKYTOUHBIX COEUHEHUH, C PACCIIAaUBAHUEM B )KUIKOU
¢aze, c HEOrpaHUYEHHBIMHU U OTPAaHUYECHHBIMH TBEPABIMU
pacTBopamu, ¢ IOTUMOP(PHU3MOM KOMITOHEHTOB U COSTMHEHHH.
KonzgencupoBanHble 1uarpaMMbl TPEXKOMIIOHEHTHBIX CHCTEM.
®da30BbIe PaBHOBECHS B CYOCOTUIYCHON 00JIaCTH.
Hcnonp3oBanue $azoBbIX AUMAarpaMM Ui BEIOOpa yCIOBUI
cunte3a. CuHTe3 myreM TBepoda3HbIX peakiuii. OCHOBHbIE
3aKOHOMEPHOCTHU. DKCIEPUMEHTAIBHOE OCYILIECTBIEHUE, POJIb
temneparypbl. COBMECTHOE OCaXk/I€HUE KOMIIOHEHTOB U3
pactBopoB. Kpucrannuzanus u3 pacTBOPOB U PacIlyiaBOB.
Hcnonp3oBanue Ga3oBbix auarpamm. KpuBbie pacTBOPHMOCTH.
OcoOenHocTH 3apoibleodpazoBaHus. Bo3MOKHOCTb
oOpa3oBaHus MeTacTabuiIbHbIX (a3. [lonurepmuueckue u
M30TEPMUYECKUE MPOLECCHl CUHTE3a. DKCIEPUMEHTAIBHOE
odpopmiienue. Kpucrammmsanus u3 napoBoit ¢a3sl. OCHOBHBIE
3aKkoHOMepHOCTH. IIporneccsl cyomumanuy U KOHJCHCAIMH.
VYrpasneHnue coCTaBOM BHYTPU 00J1aCTH TOMOTE€HHOCTH
OT)KUTOM B ITape KOMIIOHEHTOB. CHHTE3 U OYMCTKA

BEIIECTB C MOMOULIbI0 XMMUYECKUX TPAHCIIOPTHBIX peaKiuil B
napoBoii ¢aze. TeopeTnyeckre OCHOBbI, OCHOBHBIE
3aKOHOMEPHOCTH U BO3MOKHOCTH. BrIpaminBanue
MOHOKpHcTaiIoB. O0me ocodeHHOCTH. MeXaHUu3MBbl pocTa
KpUCTaJIJI0B. BeIpanuBanue U3 paciaaBoB U pacTBOPOB.
Mertonsl Hoxpanbsckoro u bpumxmena- Crokbaprepa. 30HHas
11aBKa. BeipamuBanue u3 razoBoil ¢assl. ['a3onnazMeHHbIiH
meto Bepueiins. [lonyuenune TBepabIX BEIIECTB B BUJE TOHKUX
cJoeB U MieHOoK. [lomukpucTamnueckue u 3MuTakcuaibHble
IUIEHKHA. XUMHUYECKOE OCaXIEHUE U3 MapoBOii (a3bl,
MCIIOJIb30BaHUE TUPUJIOB, TAJIOT€HNUIOB, METANIOPraHNYECKUX
COCIMHEHU.

https://fedu.vsu.ru
/course/view.php
?id=11351

13.2. Tembl (pa3aenbl) AUCUMNIUHBI U BUAbI 3aHATUN

HanmeHoBaHue pa3gena
OUCUUNITNHBI

Bugbl 3aHaTui (Yacos)

MpakTnye

Jlekuyum
ckne

JlabopaTopHble

CamocTtosaTe
nbHas
paboTta

Bcero

maTepuanos

OcHoBHble Nogxoapl K 4 4
KﬂaCCI/Id)I/IKaLI,I/II/I mMaTtepunanos.
OcCHOBHble NPUHUUNbI NOoJ1yYeHnAa

12




MeTogbl HEOpraHM4Yeckoro 6 6 6 18
cuHTe3a. CMHTE3 Ha OCHOoBe
peakumii MIOHHOro obmeHa B

2 | BogHoOM cpege.

OkucnutenbHo-
BOCCTaHOBUTENbHbIE peaKunn B
HeopraHu-4eCckoOM CUHTe3e

MeToabl cnHTE3a 10 10 10 30
HaHomaTepuaros

4 | MeTtoapbl TBEpAoda3HOro cMHTEe3a 16 16 16 48

WToro: 36 36 36 108

14. MeToan4yeckue ykazaHmMA Ans ody4aroLWmMXCcA No OCBOEHUIO AUCLUMNIIUHDbI
[nsa ycnewHoro ocBoeHMs gMcumninHel, Heobxoanmo
® UN3y4YeHMe OCHOBHbIX U OOMOJTHUTENbHbIX NMUTEPAaTYPHbIX NCTOYHNKOB;

e TMOArOTOBKa pedhepaTtoB C Lesblo Gonee AeTanbHOro U3yYeHnst BONPOCOB, pacCMaTpUBaEMbIX Ha
NeKumsix;

e TEKYLMIM KOHTPOSb YCneBaeMocTu B oopMe YCTHOro onpoca.

15. lNepeyeHb OCHOBHOM U [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
HeobXoAUMbIX ANnsi OCBOEHUSI AUCLUNIIUHbI

a) ocHOBHas nuTepartypa:

Ne n/n NcToUuHMK
1 Kunoteko A.B., IIpecusikoB 1.A., TperbsikoB FO.JI. Xumus tBepaoro tena M.: Akagemus,
2006, 420 c.
2 Miomnep V. CtpykTypHas Heopranudeckas xumus. Jlonronpyansrii: Marennext, 2010
Y.H.P.Pao, /Ix.I'ononakpuinan. HoBble HanpaBiieHUs: B XMMUU TBEPAOIO TENA.
3
Hoocubupck: Hayka, 1990

6) OMONHUTENbHAs NuTepaTypa:
Ne n/n NcTouHuK

4 Ceprees I'.b. Hanoxumus: yae6HOe tocoowue, -2-¢ uzn. —M.: K1V, 2007, 336 c.
UYepkacosa T.I'. Ky3nenosa O.A. Uypunosa H.H. Illesuenko T.M. OcHoBBbI

> HeopraHuyeckoro cuuresa : yued. nocodue ans BI1O. Uzn.: KysI'TY, 2012, 110 c.

6 A.A.Enucees, A.B. JlykaminH. PyHKIIMOHA/IbHble HAHOMaTepHaJbl - M.: DU3MaTJIUT.
2010

2 HoBocenoBa A.B. ®a3oBble AuarpaMMbl, UX IOCTPOEHHUE U METO/bl UCC/IeJ0BaHUS.
1987.

8 llledep I'. XuMHYecKHe TPaHCIOPTHBIE peakluu. - M.: Mup. 1964.

o

NMHOPMaLIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumnanbHble pecypChbl MHTEPHET)®:

Ne n/n UcTouHuUK
9 http://www.elibrary.ru — Hay4Has anekTpoHHasa 6ubnuvoTeka.
10 http://www.lib.vsu.ru — 3oHanbHas Hay4Has bubnuoteka BI'Y.

16. NMepeyeHb y4eOHO-MeTOaNYECKOro obecneyeHnsA ANs CaMOCTOATENIbHON PaboThbl

Ne n/n NcToYHMK



http://www.elibrary.ru/
http://www.lib.vsu.ru/

17. OOGpasoBaTenbHble TEXHONOrMU, WUCNoNb3yeMble nNpu peanusaumm y4ebHowm
OUCUMNNUHBLI, BKMOYasA [AOUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3NeKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

[MpoBegeHune Tekyen atrectaumm 1 CamocToaTensHon paboTbl N0 OTAENbHLIM pa3fenamM ANCUUNIUHBIL.
OYMK https://edu.vsu.ru/course/view.php?id=11351

18. MaTepnanbHoO-TeXHU4YECKOEe obecneyeHme QUCLUNIINHDI:
HoyTbyK, MynbTUMeQUINHbIA NPOEKTOP, SKpaH

19. OueHou4HbIe cpeacTBa A4Sl NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OLEeHKM ocBoeHMs obyyatowmmmncs y4ebHoro MaTepuana onpeaensieTcs
coaepXXaHneM crieaqyroLnx pasaenos AUCLMNINHBIL

HanmeHoBaHune MugukaTop(bl
,-',\;,%, pasaena AuCLMNIHBI K?_l“cl';?;)eH ncﬂzmmeﬁ&ﬂ) OueHouHble cpescTea
(mogyns) KOMMOeTeHUnn
OcHoBHble Noaxoabl K IIK-2.1
Knaccudukaumm
MaTepVI(EJ'IOBI.-lOCHOBHbIe I1K-2 gﬁ:gi
1. | NpvHUMNBI NONy4eHus I1K-3 ' TekyLwuii onpoc
MaTepuanos TK-4 I1K-3.2
I1K-4.1
I1K-4.2
MeToap!
HeopraHM4Yeckoro
cuHTe3a. CuHTe3 Ha IIK-2.1
OCHOBe peakuui IK-2 11K-2.2
5 MIOHHOTO o6MeHa B K-3 IIK-3.1 Tekywwuit onpoc
" | BOgHOW cpepe. K-4 I1K-3.2
OkucnurensHo- IK-4.1
BOCCTaHOBUTENbHbIE [1K-4.2
peakuun B HeopraHu-
YECKOM CUHTE3e
MeToabl cMHTE3a IK-2.1
HaHoMaTepuanos K2 [K-2.2
3. [1K-3 g?g; TekyLuit onpoc
T1K-4 o
[K-4.1
I1K-4.2
MeToabl [1K-2.1
TBEpAodasHoro TIK-2.2
CcuHTEe3a TK-2 [IK-3.1
4, I1K-3 K-3.2 Tekywmin onpoc
I1K-4 '
I1K-4.1
[1K-4.2
MpomexyToyHas aTTecTauus MepeueHs BONPOCOR
dopma KOHTpons - AnddepeHUnpoBaHHbIN 3a4eT

20 TuvnoBble OLEHOYHbIe cpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpeaenstowme
npoueaypbl OLueHUBaHUsA

20.1 TeKywmn KOHTPONb ycneBaeMoCTH



KOHTpOJ'Ib ycnesaemMoCTn no agncumniimHe ocywecTBndeTCca C NOMOLLBIO Onpoca Ha NMPakTU4eCKnx
3aHATUAX

20.2 NMpomexyTouHasa aTrecTaums

HpomemyTquaﬂ artrecTtauma no amcunnimHe ocyuecTBendaeTcAa C NOMOLLbHO creyrwmnXx oueHOYHbIX
cpencTs: cobecenoBaHue no Guneram

Cnucok Bonpocos

1. O6wwe npuHUUnbl Knaccudmrkauum matepmnanos

2. Knaccudukauusa matepmanos no coctaBy

3. Knaccudmkaumnsa matepumanos no CTPYKType

4. Knaccudukauma matepmanos no popmam cyLecTBoBaHUA

5. Knaccudumkaumna matepmanoB no oyHKLMOHaNbHBIM CBOMCTBAM

6. OcHOBHbIe TUMNbl PYHKLMOHANbHBIX MaTeprarnos

7. OCHOBHbIE MPUHLMMbBI NOTyYEHUA MaTepunanos

8. [puHUUN NeprMoanyHOCTH

9. TlpyHUMN CTPYKTYPHOro An3anHa

10. MprHUMN XMMWUYECKOro, TEPMOANHaMMNYECKOTO U CTPYKTYPHOro nogobus

11. MprHUMN HENPEPBIBHOCTM U COOTBETCTBMNSI KOMMOHEHTOB PABHOBECHOW CUCTEMBI
12. Anarpammbl COCTOSIHUSA OrpaHMYEHHON pacTBOPUMOCTLIO B TBepaon hase

13. AnarpaMmbl COCTOSIHUS C KOHTPY3HTHBIM Y MIHKOHTPYSHTHBIM NaBneHnemM

14. OnarpaMmmMbl COCTOSIHUSA C NpeBpaLleHnaMn B TBepaon dase.

15. AnarpaMmbl COCTOSIHUSA C NONUMOPU3MOM.

16. MNpuHUKMN CTPYKTYPHOrO pasynopsaoveHuss n HeNnoCTOSHCTBa CocTaBa

17. MNpuHUMA XMMUYECKOro, CTPYKTYPHOrO, (pasoBoro yCroXxHeHus

18. MpuHUMN XMMUYECKORN, rpaHyNnoMeTPUYECKON N ha3oBON OOHOPOLHOCTH

19. MNpuHUMN 3KBMBANEHTHOCTUN NCTOYHUKOB Gecnopsaka

20. MNpuHuun ogmHakoBoro adhpekTa pasnuyHbIX PU3MKO-XMMUYECKNX BO3AENCTBUN
21. lMprHUMN CMHEepreTUYecKoro apdekTa pasnnyHbIX PU3NKo-XUMMUYECKNX BO3AENCTBUN
22. MpyHUUN HepaBHOLLEHHOCTN 06bEeMa 1 MOBEPXHOCTM

23. MNpuHuun meTactabunbHOro MHOroobpasms

24. 3aBUCUMOCTb (PU3NKO-XMMUYECKNX CBONCTB TBEPAbIX BELLECTB OT CTPOEHMUS KpUCTannos
25. ObpasoBaHue ToYeUHbIX AedEKTOB.

26. DnekTpuyeckue cBOKCTBA TOYEYHbIX AedeKToB

27. Oucnokauunn. Nx obpasoBaHue 1 porsb.

28. lNnaHapHble aedekThbl.

MpakTnyeckme 3agaHus

1. OnpegenuTb TUM K paccyMTaTb KONMYECTBO COBCTBEHHbIX AedEKTOB B KpucTanne A"B™, obpasytoLmxcs
Mocne ero nermpoBaHus X noHamu C*'.

2. Onpegenutb TUMN N paccymMTaTb KONMYECTBO COOCTBEHHbIX Aed)EKTOB B KpUcTanne AB? obpasyowmxcs
Mocre ero nermpoBaHusi X uoHamm C**.

3. OnpeaenuTb TUM M PaccumUTaTh KOMMYECTBO COBCTBEHHBIX AeekToB B kpucTanne A*°B?, o6pasylomxcs
nocre ero nermpoBaxmst X noHamu C**.

4. OnpenennTb TUN 1 PAcCUUTaTb KONMYECTBO COBCTBEHHBIX AedekToB B kpuctanne AB?, o6pasytowmxcs
Mocre ero nermpoBaxmst X noHamu C*.

5. OnpeaenuTb TUM M PaccumUTaTh KOMMYECTBO COBCTBEHHBIX AeekToB B kpucTanne A*°B ™, o6pasyioLmxcs
nocre ero nermpoBaxust X noHamu C**.

OnucaHune TEXHONOrMM NPoBeaeHMS.

Mocne nony4veHus ctyaoeHTom ouneta KMM un 6raHka nucTta oTBeTa, CaMOCTOATENbHO BbIMOMHSATCS
3apgaHusa KMM B nucbmeHHon chopme. Bpemsa nogrotosku 40 MuHyT. Npu BbICTaBNEHUN UTOTOBOW OLEHKM NO
NPOMEXYTOYHOW aTTeCcTaLMn y4MTbiBAeTCst aKTUBHOCTb M YCNELHOCTL paboTbl CTyAeHTa Ha aTanax TeKyLero
KOHTPOIS yCneBaeMoCTMu.

TpeboBaHUs K BbINONHEHWIO 3a4aHWUIA, LWKanNbl U KPUTEPUN OLLEHUBAHUS.



OueHka “OTNMYHO” CTaBUTCH €CNK CTYAEHT AAET NOSHbIA U NPaBUIbHbIA OTBET, PacKpbiBasi TEOPETUYECKUNE
1 MpaKTU4ecKne acneKTbl BONPOCa, aHanm3npysi iuTepaTypHble UCTOYHWKU MO JaHHOMY BOMPOCY, apryMeHTupyeT
COBCTBEHHYIO NO3ULIMIO MO JaHHOMY BOMPOCY

OueHka “XopoLLo” CTaBUTCS €CNN CTYAEHT JOMYCKaeT HeCYyLLLeCTBEHHbIE OLINOKM, UCTIbITBIBAET TPYOHOCTH
npu onpegeneHnm co6CTBEHHOW OLEHOYHOM NO3MLun

OueHka “ynoBneTBOpuUTENbHO” CTABMTCA €CNY CTYAEHT A0MyCcKaeT CyLLeCTBEHHbIE OWMOKM, HapyLLleHa
norvka mM3noxeHus matepuana, TpebyoTcs HaBogsLLMe BONPOCk! Npenogasartens

OueHka “HeynoBneTBOPUTENLHO” CTAaBUTCS NPU HE3HAHUWN NN HEMOHUMaHUKU GonbLuen unu Hanbonee
CYyLLeCTBEHHOW YacTu cogepxaHus y4ebHoro matepumana



