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NNOACHUTEJIBHASA 3AIIMCKA

YuebHas mporpamMma Mo AUCHUIIIHHE «OCHOBBI XMMHUYECKOTO CHHTE3a
TBEpABIX (a3z» pazpaboTaHa JIsi oOydaronuxcs | cTyneHu BhICIIEro 0Opa3oBaHUs
B COOTBETCTBUM C 0Opa30BaTelbHBIM CTaHIAPTOM M YYEOHBIM ILJIAHOM
cnenuanbHocTh 1-31 05 04 dynaaMeHTalIbHAs XUMHUS.

VYuebnas aucuuruimHa «OCHOBBI XUMHYECKOTO CHHTE3a TBEPIBIX a3y
MMEeT HAyYHYI0 W TPUKIAIHYIO HAlpaBJICHHOCTh. B Hell cymmupoBaHBI 00IIHe
MOAXOJbl K CHHTE3y HEOPraHWYECKUX BEIIECTB B TBEPAOM COCTOSHUU,
OCHOBAHHBIE HA: COBPEMEHHBIX MPEACTABICHUSX O TEPMOAMHAMUKE U KUHETUKE
NPOTEKAHUSI XHWMHYECKUX PEAKIU; TMPOIECCOB BO3ZHUKHOBEHUS U POCTa
3apOJIBINIEH M UX pEeKpHUCTAIM3alUd; 00 OCOOCHHOCTSX MPOTEKAHUSI PEAKIUN C
oOpazoBaHueM TBepAbIX (a3 B OMNPEIEICHHBIX CTPYKTYPHBIX OpraHu3alusix; o
MyTAX YNPABJICHUS COCTAaBOM, CTPYKTYPOH U CBOMCTBAMU TOJy4a€MbIX ITPOIYKTOB
B pacTBOpax paciuiaBax, ra3oBoi dasze, TBep0ha3HOM CHHTE3E.

Hean u 3apaun y4eOHOH TMCUMILTHHBI

Heabp y4yeOHOW IUCHMIUIMHBI — HAY4YUTh CTYJEHTOB IIEJICHAIIPABICHHO
noa0MpaTh METOJIUKY U KOHKPETHBIC YCIOBUS CUHTE3a HEOPTaHMYECKUX BEIIECTB
3aJJaHHOW CTPYKTYpPHOM OpraHu3aluyd W 3aJaHHOIO COCTaBa, YTO IO3BOJIUT
OyyIIM BBIMTYCKHUKAM CaMOCTOSITEIBHO peliaTh MpoOJieMbl pa3padOTKH HOBBIX
METOJIOB  NOJIYYCHHMSI MaTEpUAIOB  PA3JIMYHOIO HA3HAYEHHUs, a TaKxXKe
00CITy>KMBaHUS U COBEPIIIEHCTBOBAHUS UCTIOIb3yEMbIX TEXHOJIOTHUH.

3agaumn yueOHOM QUCUHMIIIIMHBI:

1. BripaOoTka LeneHaNpaBIeHHOr0, 0OOCHOBAHHOIO TMOJX0Jla K BBIOOpPY
METOJa CHHTE3a HEOPraHUYECKUX BEHIECTB B OIPEIACICHHON CTPYKTYpHOU
OpraHu3alliy, 3aJIaHHOTO JIEMEHTHOTO U (Pa30BOT0 COCTaBa,

2. @opMHUpPOBAaHUE HAYYHOTO MHUPOBO33PEHHS ISl KOMIUIEKCHOTO aHalIu3a
(bakTopoB, BIMSIONIMX HA CTEMEHb YHCTOTHI TOJYy4aeMOro MPOJYKTa, COCTaB,
CTPYKTYPHYIO OpraHU3aluio.

B cucremMe moAroToBKH crenUanucTa ¢ BBICHIMM 0Opa3oBaHHEM ydeOHas
JUCLHUIUIMHA OTHOCHUTCSI K  MOJYNI0 «XHUMHYECKOE MATepHUAIOBEICHUE

kommonednra YBO

DopMHUpPOBaAHHE KOMIIETCHIIUIA

OcBoenue yueOHOM quciuIuiMHbl « OCHOBBI XMMHUYECKOTO CUHTE3a TBEPIBbIX
da3» 10mKHO 00ecreunTh POPMHUPOBAHUE CIIEAYIOIINX

CK-4 npemyiaratb METOAWMKM HAMNPABICHHOTO CHUHTE3a TBEPIAOTEIbHBIX
MaTepuajioB €  33JaHHOM  CTPYKTypHOW  opraHu3anueii  (MOHO- U
MOJMKPUCTAIIMYECKUE, HAHOKpUCTAIUIMYECKUE, aMOpdHbIE M CTEKJI000pa3HbIe
TBEpJIbI€ TeJIa, TOPOIITKH, IJICHKH) U TPOTHO3UPYEMBIMU CBOMCTBAMH

B pesynbTaTte n3ydenusi yaeOHOM TUCITUTIIMHBI CTYICHT JTOJDKEH
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3HATH.

—MEXaHW3M M KMHETHKY PEaKIMii OCYIIECTBIIEMBIX B PacTBOpax (BOIHBIX,
HEBOHBIX ), pacIllaBax, ra30Boi (ase, TBepAo(ha3HBIX PEAKIIUIX;

—haKkToOphbl, BIHUSIOIIHE HA IOJyYEHHE TBEPABIX TEI ONPEAEIEHHOrO
cocTaBa(JEMEHTHOTO, (h)a30BOT0) M B OIPEAEIEHHON CTPYKTYPHOM OpraHU3alIHH.

yMeThb:

—HCIIONB30BaTh 3HAHMSA MpPUH IOAOOPE METONHWK IIONyYCHHs BEIIECTB B
3aJ]aHHOT0 COCTaBa, B OMNPEACICHHOW CTPYKTYpHOM OpraHM3allid M CTCICHH
YUCTOTHI.

—IPOTHO3MPOBATh (PH3MUECKUE CBOMCTBA M PEAKI[HOHHYIO CIIOCOOHOCTH
TBEP/IBIX TEJ Ha OCHOBE 3HAHUS MX XHUMHUYECKOT0, (Pa30BOro cOCTaBa U CTPYKTYPHI,

—aHAJU3UPOBaTh BEPOSATHBIC MPOOJCMBI, BO3HHUKAIONIUE IPH IOJTyUYCHUH
BCIICCTB IO pa3jMYHbIM METOJWKAM B BOJHOHW (HEBOJHOH) cpene, paciuiaBe,
ra3oBoii (ase, TBepaA0(a3HbIX PEAKIIHIX.

BJIAJETh:

— METOJaMH IUIAHUPOBAaHUS W OpraHM3al[id CHHTE3a HEOPraHUYEeCKHX
BEIIICCTB B BOJHOM (HEBOIHOM) cpeie, MPH MPOBEACHUN TBEPIO(ha3HBIX PEAKIIHIA.

—MCTOAMKAMH  IOJYYCHHMS BEIICCTB B  ONPEACACHHON CTPYKTYypHOM
OpraHu3allii B BOJAHBIX PACTBOpaX;

—METOAMKAMH YIPABACHHUS PEAKIIMOHHON CIIOCOOHOCTBIO BEIIECTB B BOJHBIX
pacTBopax, pH MPOBEACHNUU TBEPAO(DA3HBIX PEAKIHA.

Crpykrypa coaep:xanusi y4eOHOM JUCUUIIIMHBI

JucuuminHa wu3ydaeTcs B 5 cemecTtpe. Bcero Ha wu3ydeHue ydeOHOU
JUCHUTUTMHBI « OCHOBBI XUMHUYECKOTO CUHTE3a TBEPIbIX (ha3» OTBEICHO:

— Ju1st o9HO¥M (OpMBI TOSydeHus Bhiciiero oOpa3zoBanus— 102 vaca, B ToM
qucie 52 ayIUTOPHBIX Yaca, u3 HuX: jekiuu — 30 yacos, sabopatopHbie — 12
4acoB, CEMUHAPCKUE 3aHATUS— 6 Jaca, ynpasisiemasi caMoCTosITeNIbHast pabota — 4
Jaca.

TpynoeMkocTh y4eOHOM TUCITUTIIIMHBI COCTABIISET 3 3a4ETHBIC €AMHUIIBI.

dopma TEeKyIIeH aTTeCTalui — SK3aMEH.



COILEP KAHUE YYEBHOI'O MATEPUAJIA
Pazpnen 1. CoBpeMeHHbI HEOPTAaHUYECKUH CHUHTE3

Tema 1.1 CoBpeMeHHBII1 HEOPraHNYECKUIl CUHTE3:
CIOCO0bI YNIPABJIEHUS] XUMHYECKUM M (pa30BbIM COCTABOM,
MHUKPOCTPYKTYPOH TBepaAbIX (a3

Crioco0bl  KJacCU(PHUKAIMU HEOPraHUYECKHX TBEPABIX (a3 MO COCTaBy,
CTPYKTYPHOU OpPTaHU3aLUH.

CoBpeMEHHBIII ~ HEOPraHWYECKWH  CHHTE3.  CIOCOOBl  yIpaBJiICHUS
XUMHYECKUM U ()a30BBIM COCTAaBOM, MUKPOCTPYKTYPOU TBEPABIX (pa3, MOUCK MyTen
NOJMydYeHUsT U HICHTU(QUKALMKM  HOBBIX  HEOPraHMYECKHX  COCJAMHEHUH,
KOMITO3UIIMOHHBIX ~MaTepUaJiOB; HAMNpaBJIEHUs pa3pabOTKH HOBBIX METO/IOB
IIOJIyYEHHUS] H3BECTHBIX COCIWHEHHMH, KOMIIO3UIIMOHHBIX MaTepuayioB. Poib
IpEIIIECTBEHHUKOB (MPEKypCOPOB) B HEOPraHMYECKOM CHHTE3€: B PacTBOpE, B
TBepoi (paze, B ra30Boil dase.

Knaccudpukanus Qusnueckux U XMMUYECKUX MPOILIECCOB, UCIOJIb3YEMBIX B
HeoprannyeckoM cuHTe3e. OOOCHOBaHHE BO3MOYKHOCTH U PalMOHAJIbHOCTU
METO/Ia CHHTEe3a TpeOyeMOoro BeIleCcTBa ¢ 3aJlaHHON CTPYKTypoi. Beibop ycnoBuit
IPOBEICHHUSI CHHTE3a HAa OCHOBAaHMU AaHaIM3a TEPMOJMHAMUYECKHX U
KMHETHYECKUX (DAKTOpPOB, OIPEACIAIONIMX BO3MOXHOCTh OCYILIECTBICHUS U
CKOPOCTb peakuuu. [[porao3upoBaHre CTENEHU YUCTOTHI, XapaKTepa 3arpsi3HEHUH,
CTPYKTYPbI, BO3BMOXHBIX A€(EKTOB CTPYKTYPHI.

Pazgen 2.CuHTEe3 HEOPraHUYECKHUX COEIMHEHUI B pacTBOpeE

Tema 2.1 Knaccupuxanus pacrsopureseid. CHHTe3 MOHOKPHCTAIOB U
NOJUKPUCTAINYECKUX BelecTB (MOKPBITHI, IOPOLIKOB)
B BOJAHBIX U HEBOJHBIX PACTBOPHUTEIAX

PactBopurenu, pactBopuMocTh. OOmmas xapakrtepucTuka (HaKTOpOB,
0OyCIIOBJIMBAIOIIMX 3aBUCUMOCTh CKOPOCTH pEakKLUW B pPACTBOPE OT CpEHbl:
IIPUPOJIa PACTBOPUTEIIS, BA3KOCTb, COJIbBATAllMs, WOHMU3ALMSA PACTBOPUTEIEM,
conieBoil 3(pdexT. 3aBUCUMOCTh PACTBOPUMOCTH OT TMPHUPOABI PACTBOPSIEMOIO
BEILIECTBA W pacTBOpUTENs (MEXaHU3Mbl COJbBATALMM, cHenupuyeckas u
Hecnieuuduueckas conbBaTanus). Ilpoiecchl, OCHOXHSOMKE U OOJeryaromue
pactBoperue. OueHka (QU3MYECKUX U XMUMHYECKHUX CBOMCTB BELIECTB Kak
pacTBopUTelel U cpen s poBeieHus cunte3a. Kinaccudukanus pacTBopurtenei.
JloHOpHBIE M aKUENTOpHble 4Yuciaa pactBoputeneil. I[lpuHumnbsl  BeIOOpa
pacTBopuTeNied Iy CuUHTe3a. PacTBopuTelnb Kak  CpPEICTBO  YIIPABJIEHHUS
XUMHYECKUM IIPOLECCOM.

HeBonHble pacTBOpUTENM B COBPEMEHHOM HEOPTraHWYECKOM CHHTE3E.
CMmeniaHHbIE pACTBOPUTEIH.

CoBpeMeHHbIE MPEACTABICHUSI O 3aKOHOMEPHOCTAX OOpa3oBaHMs TBEPAOU
da3el B pactBopax. OCOOEHHOCTH 3apOJIBIIEOO0pAa30BaHUS B TOMOTEHHBIX W
TeTEPOreHHbIX CUCTeMaX. BinsHue ycioBHil ocaxaeHus (CTEEHH MEePECHILEHNUS,
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BA3KOCTH CpE/Abl, MHTEHCUBHOCTH IMEpPEMEIINBAHMs, TEMIIEpaTyphl, aacopouuu
MOHOB Ha TOBEPXHOCTH M Jp.) Ha QopmupoBaHue TBepnod ¢asbl. Kunetnka
o0pa30BaHus U POCTA YACTUI] TBEPIOH (ha3bl B pacTBOPE.

Tema 2.2 O0mme NpUHIUIBI yIIPaBJdeHUus1 MOP(OJIOTHEH, CTPYKTYPOil
TBepPAO(a3HBIX POAYKTOB, 0CAKIAEMBIX U3 PACTBOPOB

OO1ue npuHIUIBl yIpaBiaeHUus: MOpQoJIoruei, CTpyKTypor TBepao¢a3HbIX
IIPOJIYKTOB, OCAKIAEMBIX U3 PACTBOPOB.

[Tpunuunel mogdoOpa YCIOBUN OCAXKIACHHUS M TOMyYeHUS MpPOAYKTa
ONPENENIEHHOW IUCHEPCHOCTH (0T Trpy0o0- 110 YIBTPaJAUCHEPCHOM), CTPYKTYpbI
(amopdHOH, KPUCTAILITUYECKOM ), bopmbI (mopomuiku, MOHO- u
MOJIMKPUCTAIIMYECKUE TUIEHKH, MOHOKPHUCTAIUIBI). Y CIIOBHUS (POPMUPOBAHUS MOJIN-
¥ MOHOJMCIIEPCHBIX OCAJIKOB. MeXaHn3MbI pocTa TBEPBIX (ha3 B pacTBOpax.

[Tpo6ieMbl KOIMYECTBEHHOTO BBIJICJIEHUS IPOTYKTOB CUHTE3a. 3arps3HeHHE
OPOAYKTOB CHHTE€3a B pacTBOpax M OOLIME NPUHLHUIBI TOTYYEHHUS YHCTBHIX
OpOAYKTOB. SIBiaeHuss wu3oMopdusma wuzogumoppusmMa U OCOOEHHOCTH MX
IPOSIBJICHUS] NPU COOCAXACHUU BELIECTB U3 PACTBOPOB. YCIOBHS 00pa3oBaHUS
CMEILIaHHBIX KPHUCTAJJIOB, TBEPAbIX pacTBopoB. Crnenuduueckue nedeKTsl
MOHOKPHCTAJIJIOB, BBIPAILIUBAEMBIX B PaCTBOPE.

Tema 2.3 CuHTe3 BelllecTB B YJbTPA - U HAHO- JUCIIEPCHOM COCTOSTHUM

CocraBel pacTBOpPOB W YCJIOBHUS IIOJIYYEHHS BEIIECTB B YIbTpa- U
HAaHOJMCIIEPCHOM COCTOSIHMM. KHHeTHdeckass W arperatmBHas yCTOMYMBOCTH
KOJUIOMJHBIX PacTBOPOB. OCOOEHHOCTH XMMHYECKOW MPHUPOABI CTaOUIN3aTOPOB.
MeToabpl KOHIEHTPUPOBAHUSI M OUUCTKU 30JIel (HMCIapeHHe PACTBOPUTEINS, €ro
AKCTPAKLIHUS, TUATU3, DJIEKTPOAUAIINS).

3onb-rens cuHte3. llomyduenue kceporeneid. lcnonb3oBaHUE 30JIb-T€Ilb
npouecca i NOJYy4YEHUS HEOPraHWYeCKUX COpOEHTOB, KaTalu3aToOpoB,
CUHTETHYECKUX LIE0JIUTOB, IOPUCTON KEPAMHKH, TUIEHOK, BSLDKYLIUX, BOJIOKOH.

Tema 2.491eKTPOXUMHYECKHI1 CHHTE3 HEOPTaHUYECKUX BelleCTB.

OOmiasi XapakTepUCTHKa IPOLECCOB AIEKTPOXUMHUUYECKOTO OCAKIACHHUS
METaJJIOB B BHUJE CJOEB (MOKPBITHIA), MOPOIIKOB, MOHOKPUCTAIIOB (BHCKEPHI
oJioBa W cepebpa); CHHTE3 CIUIaBOB M KOMMO3UTOB. COCTaBbl pPacTBOPOB st
DIIEKTPOXUMHUYECKOTO CHHTE3a TOKPBITHH, pPOJIb KOMIIOHEHTOB pPacTBOpA.

DNEKTPOXUMHUYECKUNA CHUHTE3 CHJIBHBIX OKHCIHTENEH (THIOXJIOPUTOB,
XJIOPaTOB, MAHTAHATOB, MEPOKCOAUCYIH(]ATOB) a TaKkKe MepXJIopaToB, GeppaToB U
Ap.

CuHTE3 OKCHUIHBIX MOKPBITHI (2aHOJHOE OKHCIICHHE ATIOMUHHS, KPEMHUSI,
repMaHus).

I'uppomeramnmyprusi.  V3BiaeueHne  MeETaIOB M3 OTPaOOTaHHBIX
3JIEKTPOJIUTOB.



Pa3nen 3. CuHTe3 HEOpraHM4YecKHX BellleCTB B paciiiaBax

Tema 3.1 CuHTE3 MOHOKPHCTAJJIOB, MOJMKPUCTAINIHYECKUX
BelleCTB B paciuiaBax

VYcnoBust ModydyeHUs MOHOKPHUCTAJUIOB MPOCTBIX M CIOKHBIX BEIECTB,
MOJIMKPUCTAIUTMYECKUX BEIIECTB U3 PACILIABOB.

Knaccudukanus MeTonoB MNOTyYE€HHUS MOHOKPHUCTAIIOB B pacijiaBax —
nbeiecTadbHble, TUTENbHBIE M OecTUreNbHble METOAbl (MeTonbl BepHeiins,
Yoxpansckoro, Kupomynoca, Illyonukoa, Crokbaprepa, bpumkmena).
[TpoGieMbl THAPOIMHAMUKH pacIljiaBa, TEIUIONEpPEHOCa M MaccolepeHoca Mpu
MOJTyYeHUU MOHOKPHCTAJUIOB M3 paciijiaBa. MexaHu3Mbl pocTa TBepAbIX (a3 B
pacrutaBax. Pacmpenmenenue mpumeceii B MOHOKpucTamiax. Cneruduyeckue
nedeKThl MOHOKPHUCTAIIIOB, BHIPAIIMBAEMBIX B PACILIaBe.

PacnaB-pacTBop  (mepeKpUCTalNIM3alys, CHHTE3 CIIOXKHBIX BELIECTB
(XanbroreHu70B, TUTAHTOB, (QEeppaToB U Jp. C OIpeneIeHHbIM (Pa30BbIM
COCTaBOM).

Tema 3.2. CHHTe3 CTE€K0JI, CHTAJLJIOB.

Knaccudpukainus crTexkon (JIeMeHTapHbIe, OKCHJIHBIC, XaJIbKOTE€HHUIHBIE,
raJloreHu IHpIe, MeTautmdeckue). OTHOKOMIIOHEHTHBIE W MHOTOKOMIIOHEHTHBIC
CTEKJIa, cTekynooOpazoBarenu. [lpaBwia 3axapuceHa ISl OKCHUAHBIX CTEKOJL.
CocTaBbl TPOMBINUIEHHBIM CTEKOJ W METOAbl HMX TMOJYy4YEHUS. XHUMHUYECKHUE
peakiuu U (pU3nYeCcKue MPoIeCChl COMPOBOKIAOIIHNE MPOLIECC CTEKIOBAPEHUSI.

Kunernka QopmupoBanuss TBepAol ¢a3bl MNpU MOITYYEHUH CTEKOJ
oXJIaXxJieHneM paciuiaBa. JleeKThl CTeKOI.

CuHTE3 CUTAJIOB.

Pa3nen 4 CuHTe3 HEOPraHN4YeCKUX BellleCTB B MAPOBOI /M ra30Boii
(raze m1eHOK, MOPOLIKOB, MOHOKPHCTAJIOB

Tema 4.1. MeToabl peryJiMpOBaHusi CTPYKTYPHOM OpraHu3anumn
TBepAbIX (a3 Npu UX NMOJy4eHUHU B ra30Boii (mapoBoii ¢a3se).

MeTonpl peryiaupoBaHusi CTPYKTYPHOUM OpraHU3aiuu TBEPABIX (a3 mpu ux
MOJIy4eHUM B ra3oBod (mapoBoil ¢aze). OpraHuzanusi CUHTE3a M €ro CTaJIUu.
MexanusMbl pocta TBepAbIX (a3. JledpekTbl MOHOKPHUCTAIIIIOB M SMUTAKCHUATIBHBIX
IJICHOK, BBIPAIIMBAEMbIX B Ta30BOH (haze.

['a3oTpaHcniOpTHBIE ~ pEeaKIUMU B  MOJIYYEHUHM  MOHOKDUCTAUIOB U
AMUTAKCUANBHBIX  IUIGHOK,  OYMCTKE  BemecTB.  MeTonpl  MOJy4YeHUs
MOHOKPHUCTAIIJIOB, MOJUKPUCTAJUIMUECKUX BEIECTB, SMUTAKCUAIBHBIX IUJICHOK B
amIyJsax, B OTKpbITON TpyOe, B TOTOKE ra3a-HOCUTEIS.

Hcrnonb30BaHME TEPMUYECKOIO PA3IOKEHUS JIETKOJIETYUYUX OPTraHUYECKUX
COEMHEHUM METAJJIOB Ul MOJyYeHUs MJICHOK U MOPOIIKOB METAJJIOB, KapOHUI0B
¥ OKCHJIOB MeTaToB. 3-0 mevars.



Tema 4.2. 'ugpoTrepMaJibHbIIl CHHTE3
MOHOKPHCTAJIJIOB U MOJUKPUCTAJIMYECKUX BelIeCTB.

I'mpporepManbHblii  cuHTE3. CTPYKTYpHBIE OpraHHM3alUu  IPOAYKTOB
TMAPOTEPMAIIBHOTO cuHTe3a. OpraHusanus Ipolecca cMHTe3a. MexaHusM pocrta
TBepAbIX (a3 B ruaporepManbHOM cuHTe3e. Crneuuduueckue IeQeKThl
MOHOKPHUCTAJIJIOB.

MeToapl THAPOTEPMATIBHOTO CUHTE3a: TEMIIEPATYpPHOIO Mepenana, oOIIero
CHW)KEHMS TEMIIEPATYPbl, METACTA0OMIBHOW IIUXTHI, Pa3ACICHHON IIMXTHI.

Pa3znen 5. CuHTe3 HEOPraHUYeCKUX COeUHEHNI B TBepaAoi ¢a3e.

Tema 5.1. CuHTE3 HEOPraHMYECKUX COeJMHEHUI B TBepaoi (ha3e
(MOPOLIKOBBIN U KEPAMHUYECKHH METO/Ibl, CAMOPACIPOCTPAHAIOIIMUICS
BbICOKOTEMIIEPATYPHBIN CHHTE3)

Mexanusmbl nuddy3uun B TBepabix Tenax. dakTopel, omnpenensionme
CKOPOCTb TBEpA0(a3HOIN peaKIuu.

Kepamuyeckunii metoa cuHTe3a. METOI MOPOIIKOBON METaJUTYpPIrHUH.

CamopacnpocTpaHAOIUNACA BBICOKOTEMITEPATYPHBIN CHHTES.

3-d meyath ¢ MCIOIB30BAHUEM IPUEMOB TBEP0()A3HOTO CHHTE3A.

Pasznena 6. dusnueckue MeToabl N3MEHEHUS
PeaKUMOHHON CIIOCOOHOCTH BelleCTB

Tema 6.1. Kpuoxumuueckue MeToAbl CHHTE3a

Kpuoxumuueckuid MeTOA CHHTE3a, OOIIas XapakTepUCTHKa MeEToja.
Marpuunasa kpuoxumus. [IpenaparnBHas Kpuoxumus. Bo3MOKHOCTH KpUOXUMUHN
JUISL TIOTYYEeHMsI, CTa0MIIN3allM XUMUYECKH HEYCTOMUMBBIX YAaCTHI] M COSIUHEHUH.

Kpuoxumuyeckass TEXHOJIOTHsI MPOU3BOACTBA TBEPAO(DA3HBIX MaTepUasoB
CTaIHMU. TOJYYCHUE KPUOTPaHyl (KPUOMPOTEKTOPHI), YAAICHUE PACTBOPUTEIS
(cyOnmmarmoHHasi CyIika, KpuoocaxaeHue, Kpuoskerpakius). Cuare3 GpeppuTos,
a71copOEHTOB, KaTaJIu3aTOPOB.

Tema 6.2. MexaHOXMMHYECKHE METOAbI CHHTE3a
OO6miast  xapakTepUCTHKA MEXaHOXMMHUYECKOro MeToja, (u3nyecKue
MPOIECCHl M XHUMHYECKUE pEeakIuu, MPOTEKAIIME TNpPH MEXaHOAKTUBAIUU
TBepO0(a3HbIX BelIeCTB. MeEXaHOXMMUUYECKHUE peakIMh B CHUCTeMax TBepJoe-
TBEpJI0€, TBEPJ0E-KUAKOE, TBepaoe-ra3. CUHTE3 OKCHUJIOB, CILIABOB.

Tema 6.3. CoHoXMMHYECKHE METOAbI CHHTE3a
Kasuranusa. Cononu3s Bojbl. CHHTE3 HAHOAUCIICPCHBIX METAJIOB, OKCHJIOB,
XaJbKOTCHHUIOB B BOJHBIX (HEBOJHBIX pacTBopax). BoszmeicTBue ynbTpasByka Ha
TBep10(ha3HbIE CUCTEMBI.



YYEBHO-METOJUYECKAS KAPTA YYEBHOM JJUCIUTIIUHBI
JlaeBHas Gopma mosrydeHusi 00pa30BaHus ¢ TPUMEHEHUEM JUCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUN

KommuectBo AYAUTOPHBIX YaCOB
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1 2 3 4 5 6 7 9

1 |Tema 1.1 CoBpeMeHHBIH 2 cobeceoBaHue

HEOPTaHUYECKUU CHHTE3:
CIIOCOOBI YIPaBJICHUS
XUMHAYECKUM u ¢dhazoBbIM
COCTaBOM, MUKPOCTPYKTYPOM
TBEpAbIX (a3.

2 | Tema 2.1 Knaccuduxanus 2 YcTHBIH ompoc.
pPacTBOPHUTEIICH. Cunres Pemenue 3anau,
MOHOKPHUCTAJIOB u
MOJIMKPUCTAJUTMYECKUX BEIIECTB B
BOJIHBIX u HEBOIHBIX
PaCTBOPHTEIISX.

3 |Tema 22 OOmMe MNPUHIUIILI 2 2 4 YcTHBIN ompoc,
YIpaBICHUS MOpPGhOIOTHEH, KOHTPOJIbHAS
CTPYKTYpOH TBep10(ha3HBIX paboTa, OTYET MO
MPOIYKTOB,  OCAXJACMBIX W3 JOMAIIHUM




PacTBOpPOB. MPaKTHYECKUM
yIpaXHEHUSIM

Tema 2.3. CuHTE3 BeEIIECTB B JIACKYCCHS,

yIbTpa - W HAHO- JIHUCIIEPCHOM KOHTPOJIbHAs

COCTOSITHUU pa60Ta’

Tema 2.4 DaeKTpOXUMHYECKUI co0ece0BaHuE,

CUHTE3 IOKPBITUM U3 METAJIOB U
CIIaBOB, OKcuaoB. [IpumeneHune
IEKTPOIM3a  JUIA  IOJIyYEHUs
CUJIBHBIX OKUCIIUTENEH.

KOJIJIOKBHYM I10
temam 1.1-2.4

Tema 3.1 Cunres
MOHOKPUCTAILJIOB,
MOJIMKPUCTAIITUYECKUX BEIIECTB,
B pacIuiaBax.

Tema 3.2. CuHTE3 CTEKOII,
CHTAJIJIOB.

Tema 4.1. MeTtoap1
PEryJIUpOBaHUs CTPYKTYpPHOM
OpraHM3aliy TBEpAbIX (a3 mpu Ux
NOJlyYEHUU B Ta30BOM (MapoBoi

dbaze).

Tema 4.2 T'maporepMasibHBIN
CUHTE3  MOHOKPUCTAIUIOB U
NOJIMKPUCTAJUIMYECKUX BEILIECTB.

JUCKYyCCHS,
KOJJIOKBUYM T10
Temam 3.1.u 3.2

cobecenoBanue,
KOHTpOJIbHAs paboTa

cobecenoBanue,
KOHTPOJIbHAs
paboTa, KOJUIOKBUYM
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o remam 3.1-4.2
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Tema 5.1 Cunres
HEOPTaHUYECKUX COCIUHEHUN B
TBepJioK (aze (MOPOIIKOBBIA H
KepaMHUYeCKHA METO/IBI,
CaMOPACTIPOCTPAHSIOIINIICS

BBICOKOTEMIIEPATYPHBIN CUHTE3)

cobecenoBanue,
KOHTpPOJIbHAs paboTa

Tema 6.1. Kpuoxumuueckue CobecenoBanue,
METO/bI CHHTE3a

Tema 6.2. MexaHOXUMHYECKHUE CobOecenoBanue,
METO/bI CHHTE3a ITOJITOTOBKA

Tema 6.3 COHOXUMUYECKHUE
METO/IbI CHHTE3A

pedepatoB no Teme
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NHOOPMAIIMOHHO-METOANYECKAS YACTD

IlepeyeHb OCHOBHOM JINTEPATYPbI

1. Bpy6nesckas, O. H. OcHOBb XMMHYECKOTO CHHTE3a TBEpIAbIX (as3:
noco6ue / O. H. Bpyb6nesckas. — Mu.: BI'Y, 2013. —126 c.
2. Crapoctun, B. B. Marepuansl u MeTOAbl HAHOTEXHOJOTHUH : yueO.
nocobue / B. B. Crapoctun ; mox ob6m. pen. JI. H. IlarpukeeBa. - 2-e u3m. -
Mocksa : BUHOM. Jlabopatopus 3nanuii, 2017. - 431 c.
3. Xumuyeckas TEXHOJOTUS HEOPTaHUUYECKHUX BEIIECTB : yuyeOHOe mocooue /
T. I'. AxmetoB, B. M. byceirun, JI. I'. I'aiicun, P. T. AxmeroBa; noxa penakuuei T.
I'. AxmeroBa. — 2-e u3j., crep. — Cankr-IletepOypr : Jlanb, 2022. — 452 c. — ISBN
978-5-8114-3882-2. — TekcT : 21eKTpOHHBIN // JIaHb : 31€KTPOHHO-OMOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/206612 (maTta oOpaieHus:
21.08.2023). — Pexxum gocTyTia: Uit aBTOPH3. MTOJIb30BATEIICH.
4. T'ypos, A. A. XuMus: Teopusi U NpakTHKa. MeTasuibl U CIUIaBHI | Y4EOHUK /
A. A. I'ypos, I1. B. Cnutukos, XK. H. Mennsix ; noxa pegakiuein A. A. I'ypoBa. —
2-¢ u3n., ucnp. — Mocksa : MI'TY um. H.D. baymana, 2019. — 359 c.Teker :
ANEKTPOHHBIN //  JlaHb : dJEeKTpOHHO-OMOnMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/172907 (mata oOpamenus: 21.08.2023). — Pexum
JIOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

5. Hlkypo, A. E. Texnonoruu u Marepuansl 3D-neuatu : yuebHoe mocooue /
A. E. llIxypo, II. C. KpuBonoros. — ExarepunOypr : YI'JITY, 2017. — 99 c. —
ISBN 978-5-94984-616-2. — Tekcrt: »snexkTpoHHbIW // Jlanb : 52JI€KTpOHHO-
oubnuoteunass cucrema. — URL: https://e.lanbook.com/book/142568 (nmata
oOpamenus: 21.08.2023). — Pexxum noctyna: Jyisi aBTOPU3. MOJIb30BaTENCH.

IlepedyeHb 1ONMOJHUTEIBLHOM JIUTEPATYPHI

1. I'ponsinoB, A. B. IlopomkoBbie Matepuaibl [DIEKTPOHHBIA pecypc]
yueOHoe nocooue / I'porsinoB A. B. - Canxr-IletepOypr : Cankr-IleTepOyprekuii
rOCy/IapCTBEHHBIN YHUBEPCHUTET MPOMBIIICHHBIX TEXHOJOTUH U au3aitHa, 2017. —
74 c.

2. bongwipeB, B. B. YopaBnenue XuMu4ecKUMHU peakuusiMu B TBepAou dasze //
CopocoBckuii oOpazoBaTenbHbIN XypHaI. —1996. — Ne 5. — C. 49-55.

3. IlononutoB, B. . BelpamuBanue MOHOKPUCTANIOB B THIPOTEPMAIbHBIX
ycnoBusix / B. W. Ilononutos, b. H. JIuteun ; o1B. pea. M. B. TananaeB. — Mocksa
: Hayka, 1986. — 190 c.

4. ®uankos, 0. . PactBopuTens Kak CpPeACTBO YMNPABICHUS XUMHYECKUM

nporieccom / 0. f. ®uankos. — Jlenunrpan : Xumusi, JICHUHrpaaCcKoe OTA-HUE,
1990. — 236c¢.

5. Munuyk, C. WU. Xumusa tBepaoro Ttena (KpaTkuili Kypc): Y4eOHHUK s

CTYyZIEHTOB TexHuueckux By30B. — Kue: OOO «M3narenbckuii nom ApTEKY,
2018. - 120 c.
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6. Octpoymuiko, A. A. DU3UKO-XUMUYECKUE OCHOBBI MOTYUYEHUsI TBEPAO(]PA3HBIX
MaTepuasoB 3NeKTpoHHOU TexHukHu / A. A. Octpoymko, FO. B. MorunsHukoB. —
ExarepunOypr: U3n-Bo Ypansckoro yH-ta, 2011. — 158 c.

7. Bect, A. P. Xumus TBeporo Tena : Teopus u npuioxenus : B2 4. Y. 1/ A,
P. Becr ; mep. c anri. A. P. Kaynsa, . b. Kynenka ; nog pea. YO. . Tperbskosa. -
Mocksa : Mup, 1988. - 555 c.

8. Kwnoteko, A. B. Xumus tBepaoro tena : yued. nocobue / A. B. Knoresko, .
A. Ipecusikos, 0. /1. Tperbsaxos. - Mocksa : Academia, 2006. - 303 c.

9. Fiiredi-Milhofer H. Spontaneous precipitation from electrolytic solutions //
Pure and Appl. Chem. —1981. Vol. 53, No 11. P. 2041-2055.

10. Brinker C.J., Scherer G.W. Sol-gel science: the physics and chemistry
of sol-gel processing. — N.-Y.: Academic Press, Inc., 1990. — 908 p.

11. Kapmiosa O.I'. Poct u mopdonorus kpucramios. — M.: MI'Y, 1990.—
368 c.

12, Rodriguez B.S, Mayora A.S., Herrera-Herrera A.V., Delgadoa M.R.

Chapter 5. Deep eutectic solvents green sustainable process for chemical and
environmental engineering and scienceionic liquids as green solvents. — Elsevier.
2019, — P.123-177

13. Byrappa K., Yoshimura M. Handbook of hydrothermal technology.
—Elsevier. 2013. — 537 p.
14, Kajdas C. Chapter 11.General approach to mechanochemistry and its

relation to tribochemistry. In: Pihtili, H., Ed., Tribology in enginering, InTech. —
2013. — P.209-240.

15. Girolami G. S., Sattelberger A. P. Inorganic Syntheses, Vol. 36. —John
Wiley & Sons, 2014.-336 p.

16. bapanunkoB A.E., MBanoB B.K., TpetbsikoB [0.J[. Conoxumuueckuit
CHUHTE3 HeopraHuueckux marepuaioB // Ycnexu xumun. —2007. —T.76, Ne 2. — C.
147-168.

17. Duda T., Raghavan L.V. 3D Metal printing technology // IFAC- Papers
OnLine. — 2016. Vol. 49-29. — P. 103-110

IlepeyeHb pekoMeHayeMBbIX CPeICTB JUATHOCTUKUA U METOAUKA
(opMuUpoBaHUA UTOTOBOII OTMETKH

Texymuii KOHTPOJb KauecTBa YCBOCHHMsS 3HAHUW MO JaHHOW Yy4yeOHOM
JTUCITUTIIMHE MOJKET OCYIIECTBISATHCS C HCIOJB30BAaHUEM CIEIYIONUX (opM
JUArHOCTHKH KOMITCTCHITU:

1. YcrHbIit onipoc B popMate BOMPOC — OTBET.

2. 3ammuTa MHIUBUYATBHBIX JJAOOPATOPHBIX PadOT.

3. OT4ueTsl O JOMAIIHUM MPAKTHUYECKUM YIIPAXKHEHUSIM.

4. Hanucanue ayJuTOPHBIX KOHTPOJIBHBIX padboT mo Temam NeNe 2.3, 4.1, 4.2,
5.1.

5. Hanucanue pedepaton

6. YCcTHBIN DK3aMeH [0 JUCLIHILINHE.
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https://www.sciencedirect.com/science/article/pii/B9780128173862000056#!
https://www.sciencedirect.com/science/book/9780128173862
https://www.sciencedirect.com/science/book/9780128173862

[TpumepHbie BecOBbIE KOI(PPUITMEHTHI, OMPEAEISIONINE BKJAJ TEKYIIETO
KOHTPOJISI 3HAHUI U TEKYIIEH aTTeCTalluid B UTOTOBYIO OTMETKY:

1. 3ammTa UHAMBUIYATBHBIX JJA0OPATOPHBIX padoT — 25 %.

2. OTYeTHI MO JOMAITHUM MPAKTUIECKUM YIIpakHEHUsIM — 25 %.

3. Kontponbsnbie padotsl — 50 %.

HToroBass oTMeTKa IO AHUCHUIUIMHE PACCUUTHIBACTCS HAa OCHOBE OTMETKH
TEKyIIeH YCIEBaeMOCTH W SK3aMeHa C YYeTOM HX BECOBBIX KOI(PPHUIIUCHTOB.
BecoBoii k03(pdUIIMEHT OTMETKH TEKYIeH yCreBaeMOCTH cocTaBisieT 35 %,
’K3ameHa — 65 %.

IIpuMepHbIH NepedyeHb 3aJaHu /151 YIPABJIAEMOl CaMOCTOATEILHOM
padoThI CTYICHTOB
Tema 4.2 I'mpporepmanbHbIN CHUHTE3 MOHOKPHUCTAJIJIOB u
HOJUKPUCTALTHYECKUX BemiecTs. (14.)
3aaHusl NPOEKTHOTO TUIA (MHIUBUYaJIbHBIE):
1) [IpeyioUTh  METONMKU TIONYyYSHHS MOHOKPUCTAJUIMYECKOTO KBapIIa,
LUHKHTA.
2) [IpeiosxxuTh METOAMKHY TONTyueHHs yiabTpaauctepcuoro Ti0,.
3) [IpeiokuTh METOAMKH TOJYYCHUsS I[IMPKOHATa Oapus B  Pa3HBIX
CTPYKTYPHBIX OpraHU3aUsiX.
[lepedyeHb cpeACTB AMATHOCTUKU: OMPOC WM O0QOPMIIEHHE PE3CHTALNH 110
TEME.

Tema 5.1. CuHTe3 HEOpraHUYECKUX COCIUHEHHN B TBEpIoH (aze
(MOpOIIKOBBIE M KEpaMUYECKUH  METOJIbI,  CaMOpaclpOCTPaHSIOIINICS
BBICOKOTEMITEpaTypHbIi cuHTe3). (14.)

3aanusi MPOEKTHOTO TUTA (MHAUBUIYaJIbHBIC):

4) TBepmodasHblii CHHTE3 CII0KHOOKCHIHON KEPAMHUKH.

5) TBepmoda3Hblii CHHTE3 CILIABOB.

6) CamopacmpocTpaHaromuics cuHTe3 (TMOJIy4YeHHEe CTaak, KapOWIOB,
HUTPUJOB, OKCHUJIOB U JIp.).

[lepedyeHn cpesCTB AMATHOCTUKU: OMPOC WM 0GOpMIICHHE TTPE3EHTAIlUU 110
TEME.

Tema 6.1. Kppoxummuueckne METOABI CUHTE3A

1) Kpuoxumudeckas TEXHOJIOTHSI MOJTyYSHHSI CJIOKHOOKHCIHBIX CUCTEM

2) TexHOJOTHs U TIOJXO/IbI K pealTU3aIlii KPUOXUMHUYECKOTO CHHTE3A.

[lepeyens cpeacTB JUArHOCTUKH: ONPOC WK 0GOpMIIEHUE MTPE3EHTALIUH 110
TEME.

Tema 6.2. MexaHOXUMHUYECKME  METOAbl  cuHTe3a. Tema 6.3
CoHOXUMHYECKHE METOJIbI CHHTE3a

1) Mexanu3mbl quddy3un Ipu MEXaHOXUMHYECKOM CHHTE3E.

2) Ilytu penakcanyy HanpsOKEHUH BO3HUKAIOMIUX IMPU MEXaHOXUMHUYECKOM
CUHTE3E.
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3) CoHoXMMHYECKHE TpPEBpallleHUs] B PAcTBOpax CoJeld OIaropoaHbIX
METAJUIOB, TUXPOMATOB U TIEPMAHTaHATOB IIEIOYHBIX METAJUIOB.

4) COHOXMMHYECKHI CHHTE3 CYJIb(UIOB.

[lepeuyeHpb cpeACTB AUATHOCTHKH: OMPOC MU 0OPMIIEHUE MPE3CHTAIUH 10
TEMe.

IIpuMepHas TeMaTHKa J1a00PATOPHBIX 3aHATHI

JlabopaTtopHoe 3ansitie Ne 1. CuHTe3 B BOAHBIX pacTBOpax yibTpa- U
HAHOJMCIIEPCHBIX TIOPOIIKOB cepedpa (OKCHAOB XKeje3a, OKCHIOB KOOaIbTa);
nosrydeHue 301 u resst SiO,.

JlabopaTtopHoe 3ausaTHe Ne 2. XUMHUYECKHA CHHTE3 TOJUKPHCTAIUTHICCKUX
HOKPBITUI B BOAHBIX pacTBOpax (MOKPBITUS U3 HUKENS, 0JI0Ba, MEH, cepedpa) Ha
MOJIIOKKAX UX MEJIH, CTallU, AIFOMUHUSL.

JIaGoparopHoe 3aHsaTHE No 3. DIEKTPOXUMHUECKUA CUHTE3 MOJUKPUCTAILI-
JUYECKHUX MOKPBITUNA B BOJHBIX pacTBOpax (IMOKPBITHS W3 HUKENS, 0J0Ba, MEJH,
CIIaBa HUKEJIb-0JIOBO U JIp.) Ha MOJIOKKAaX UX MEIH, CTaJIH, aJJFOMUHUS.

IIpumepHasi TeMaTUKA CEMUHAPCKHUX 3aHATHHI

Cemunapckoe 3ansatue Ne 1. «CoBpeMeHHBbIN HEOPraHMYeCKUil CHUHTE3.
Kaaccupukanus meronoB cuHTe3a. CHHTE3 MOHO- U MOJUKPHCTAINYECKHUX
BellleCTB B PaCTBOPax»
1) IIpuBemuTe MpPUMEPHI PA3IUYHBIX CIIOCOOOB KITaCCU(UKAIIUN HEOPTaHUICCKUX
BEILECTB.
2) IlpuBenute mpuUMephl Pa3IMIHBIX TUIOB CTPYKTYPHON OpPraHU3aIlMH TBEPIIbIX
TeJ. (MOHOKPUCTAJUIbI, TOIUKPUCTAIIINYECKUE CUCTEMBI, JP.)
3) Vkaxurte CHOCOOBI YIpPaBICHHUS PCAKIMOHHON CIIOCOOHOCTBIO BEILICCTB IPH
OCYILIECTBJICHUH peakluii B BOJHBIX PACTBOPAX U TBEPAO(PA3HOM CHHTE3E.
4) Drtanbl popMHupoBaHUs TBEPAIX (a3 (B pacTBOpax, pacijiaBax, ra3oBoi ¢ase).
['oMo- u reteporenHoe 3apozsbiiieoOpasoBanue. Kputuueckuil paguyc 3apojpliia
Kpucrauia. MexaHu3Mbl pOCTa KpUCTaJUIOB.
5) MexaHU3Mbl TOMO- U TETEPOMOJICKYJISPHOW ACCOIMAIUH, TOMO- U TeTepo-
MOHU3aLUU MOJIEKYJI PACTBOPUTENISI U PACTBOPEHHOTO BEUIECTBA.
6) AHanu3 nIuarpamMMm pacTBOPMMOCTH HEOPTaHUYECKUX BEIIECTB B BOze. BbiOOp
YCIIOBUM KpUCTAJUIM3ALUU TBEPAOH (pa3bl.
7) MeractabwibHbie u JaOWIbHBIE pPacTBOpPhL. CHOCOOBI  MPUTOTOBJICHUS
NEPECHIEHHBIX pacTBOPOB. DaKTOphI, BAUSAIOIMINE HA PACTBOPUMOCTH BEILIECTBA,
npaBuiia IPUTOTOBJICHUS NEPECHIIIEHHBIX PACTBOPOB, B PACTBOPUTENAX C pa3sHOU
JTURJIEKTPUYECKON MPOHUIAeMOCThi0. CHHTE3 MOHOKPUCTAIIIOB, 00OPYJIOBaHHUE.
JlepexkThl MOHOKPUCTAJIOB  (HYJbMEpHBIE, OJHOMEpHBIC, IBYXMEpHbIE U
cnenuuYecKne), BBIPAIMICHHBIX B pacTtBopax. [lomumopdusm, wuzomopdusm,
nzoauMoppu3M (IpuMepsI).
8) Kiaccupuuupyiite THITBI XHMAYECKUX PEAKIIHA, UCIOIb3yEeMbIX ISl CHHTE3a
3oiier. [IpuBenuTe nmpumepsl MOMYYEHUS 30JIEM HEMETAJIOB, METAJUIOB, OKCHJIOB
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METAJUIOB, XaJIbKOT€HHUJIOB, TPYJHOPACTBOPUMBIX cosieil. OXapaKkTepu3yiuTe cocTaB
KOJUIOMJHBIX YacCTUL[ B KaXKJIOM IPUBEACHHOM ciydae. OT 4ero 3aBUCHUT 3apsil
YaCTULIBI?

9) Crabunmzanus yactur 30jei. BemecrBa-cradumsaropsl. KoHTpos pazMepos
1 (HOPMBI YACTHII.

10) Vkaxkute cTaguy XUMHYCCKHX TIPEBpPAIICHUA TMPH IOJYYCHUU TeJIeH.
[TpuBenure mnpUMeEpbl MEXAaHU3MOB COIOJUKOHAECALUU T'HIAPOJIU30BAHHBIX
AJIKOKCUJIOB.

Cemunapckoe 3ansitue Ne 2. «uexkrpoxumudeckuii cunrte3. Ilosyuenue
MeTANJIMYECKUX U OKCHIMPOBAHHBIX MOKPBITHII»

1. IlpuHUUMI 3JIEKTPOXMMHYECKOTO CHHTE3a. 3aKOHBI 3JIEKTPOXUMHUYECKOTO
CUHTE32 (3aKoHBI Dapanes). ObopynoBanue JUIS MIPOBEACHUS
IEKTPOXUMHUYECKOTO CUHTE3A.

2. Uro o3HayaeT TEpMHUH «IepeHanpsbkeHue» (momsipusauus).  Kakue
COCTABJISIFOLIME BKJIOYAET JaHHOE NOHATHE. Kak mnepeHanpspkeHHe CBS3aHO €O
CTaHJAPTHBIM 3HAYEHHEM OKHUCIIMTEIBHO-BOCCTAHOBUTEIBHOIO NoTeHnuana. Kak
BJIMSIET BEJIMYMHA [IEPEHANPSIKEHUS Ha KaueCTBO (POPMUPYIOIIMXCS TOKPBITHIA.

3. Kak Bnuser npupoja KaTHOHA, aHHOHA, KOHLEHTpAIUsl HOHOB METaJIOB,
pH, mioTHOCTH TOKa, paboyas TemmepaTypa 3JIEKTPOJIMTa, HAJIMYME B PacTBOPE
I[TAB Ha xauecTBO (hOPMUPYIOLIUXCS METAJUIMYECKUX MOKPBITUH, BBIXOJ METalia
10 TOKY?

4. CocraBbl AIEKTPOIUTOB TUTSI AIEKTPOXUMHUYECKOTO CUHTE3a
METaJUIMYECKUX MOKPBITHI, KOMIIOHEHTBI, UX POJIb.

5. C kakumu ¢akTOpamMH CBS3aHO MHKPO- M MaKpopachpeaesieHue mMeTasia
(MJIOTHOCTH TOKA) MO MOBEPXHOCTU KaToaa?

6. [lpuBeaure mpuMepbl  MOJIyYE€HHS  HAHOMPOBOJOK  METaNIOB  C
UCIIOJIb30BaHUEM METOIa 3JIEKTPOXUMHUECKOTO CUHTE3a?

7. llpennoxxute ycCIOBUSA TOJYYEHHS TOPOIIKOBOW Meau. Bo3moxxkHo nun
NOJIy4EHHE MOPOILIKAa HUKES, JKee3a?

8. Kaxue npo06iembl, BOZHUKAIOIIKE MTPU JIEKTPOOCAKICHUN METATUINYECKUX
NOKPBITHHA, II03BOJIIET PEUIMTh HMCIOJb30BAaHUE HEBOIHBIX 3JIEKTPOJIUTOB?
Chopmynupyiite TpeOOBaHUS K HEBOJHBIM DJIEKTPOJIMUTAM, KOTOPHIE MOTYT OBITh
MCITIOJIb30BaHbI B 3JIEKTPOXUMHYECKOM CHHTE3€E?

9. DJAEKTPOXMMUYECKHIN CUHTE3 TUIOXJIOPUTA HATPUS.

10. DneKTpOXUMHUYECKUI CUHTE3 XJlopaTa Kaausl.

11. DNeKTpOXUMHUYECKUN CUHTE3 MEPOKCOAUCYIb(paTa aMMOHHUS.

12. DneKTpOXUMUYECKUI CUHTE3 epMaHraHaTa Kajausl.

CemuHapckoe 3aHATHE No 3. «CuHre3 MOHOKPHCTAJLIIOB
(MOJIMKPUCTA/UIMYECKHUX BelleCTB) B paciiiaBax M pPaciiiaBax-pacTBopax.
CuHTe3 CTeK0J»

1. B dem 3akio4arOTCsi OCOOEHHOCTH BBIPAIIMBAHUS MOHOKPHUCTAILIOB
(MOJIMKPUCTAIJIOB) U3 PACIJIaBOB B CPABHEHUH C BhIPAIIIMBAHUEM MOHOKPHUCTAJIIOB
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(MOJMKPHUCTANIOB) M3 PacTBOPOB? YKaXHTE OrpaHUYEHUS NPUMEHEHHsS METoja
BbIpAIlIUBaHUs KPUCTAIIOB U3 PACIIaBOB.

2. Or xakux (hakTOPOB 3aBUCHUT CKOPOCTb POCTA KpHUCTaUla B PacTBOpE
(BOJIHOM WJIM HEBOJIHOM) M pacruiaBe?

3. MexaHu3Mbl pocTa MOHOKPUCTANIOB B paciuiaBax. Pacmpenenenue
npuMeced Mo JUIMHE KpUCTalllla MU €ro CEYEHUIO0, B 3aBUCUMOCTH OT (HOPMBI
I'PaHUILIbI POCTA.

4. CymHocth Merona Bepueinsa. IlpeumymiectBa Mertoga UM €ro
HEJOCTATKHU.

5. Cymuocts MeToga Yoxpanbckoro. Bnusiuue ruapouHaMHUKU paciijiaBa
Ha 1e(heKTHOCTH GOPMUPYIOLIETOCS KPUCTAILIA.

6. Cymmuocte wmetoma Kwupomyrnoca. IlpemmymiectBa MeToma © - €ro
HEJJOCTATKHU.

7. Meron 30HHOM muaBku. OCOOEHHOCTH NPUMEHEHUS METO1A.

8. JlaiiTe KpaTKyl0 XapaKTEepUCTUKY TUTEIbHBIM METOJaM KpUCTAJUTH3AIUN
(Metoast bpumxmena, Ctokbaprepa u ap.).

9. CuHTe3 MOHOKPHUCTAJUIOB B pacTBOpax-paciuiaBax. (3 Buaa METOJIOB)

10. JledexThl KpUCTAILIIOB, MOTYyYaEMbIX ITyTEM CUHTE3a U3 pacIljiaBa.

11. Otnuuus B cBoiicTBax  amMop(dHbIX  (CTEKIOO0Opa3HBIX) U
KPUCTAJJINYECKHUX BEIIECTB.

12. YcnoBust (QopMUpOBaHUS BEIIECTB B CTEKIOOOPA3HOM COCTOSTHHH.
N3menenue cBoicTB (0O0bE€Ma M TEIJIOEMKOCTH) BEIECTBA B paciljiaBe, MpU
KPUCTAIIIM3AIUN U CTEKJIOBAaHUH.

13. Knaccudukammst  BEmECTB, CKIOHHBIX K  CTEKIOOOPAa30BAHHIO.
Knaccuduxanus cTeka000pa3yonmx MaTepruaioB Mo TUITY XUMUUECKOMN CBSI3U.

14. TIpaBuia 3axapucena. CTpyKTypHbIE MOJIETU CTEKJIOO0Pa3HOTO OKCHAA
kpeMHus(I1V) u 6opaTHBIX CTEKOJI.

15. OO6mue MeToapl MOJYYEHHUS BEIIeCTB B aMOpGhHOM (CTeKII000pa3HOM
COCTOSIHUH).

16. CocTaBbl MPOMBINIJIEHHBIX CTEKOJ. HazHaueHne KOMIIOHEHTOB CTEKOJ
(crexnoobpaszoBaTen, MOAU(PUKATOPHI, TIAYIIUTEIH, OCBETIUTEIH, KpPACHUTEIH,
yckoputenu). CoelMHeHUs], UCTIOJIb3yEeMbIe B KAUECTBE HCXOJHBIX PEAareHTOB.

17. Onummure cTaguu TEXHOJIOTHYECKOT'O nporecca MOJYy4YECHUS
MPOMBINLJICHHBIX  (OKOHHBIX) CTekoJl. JlaliTe XapaKTepuUCTUKy Tpolieccam,
OCYUIECTBIISIOIIMMCS Ha KaXI0M CTaJuM MPOMBILIJIEHHOTO MpoIlecca.

18. " dedexts" cTexon. [IpuurHbl BOSHUKHOBEHUS J€()EKTOB.

19. Curannbel, nmpumMeHeHHe, cuHTE3. Karanm3aTopsl, TpUMEHSEMBbIC IS
MOJTyYEHUS] CUTAIIIIOB U MEXaHU3MBI UX JCHCTBUS.

Cemunapckoe 3anstne No 4. «lloayyeHue IUIEHOK, MOPOIIKOB,
MOHOKPHCTAJIJIOB B IAPOBOM WJIH ra3oBoi (¢ase»

1. DOrtanbel (GopmMupoBaHHS MOHOKPUCTAIUIOB B Ta30BOM (a3e: MeToibl
MepeBO/Ia BEIECTBA B Ta30BYI0 (MapoByO (a3y); MEXaHU3MBI MTEPEHOCA BEIIECTBA
OT WCTOYHUKA /IO TOJJIONKKHA;, MEXaHW3M KPHUCTALIU3AINKA B Ta30BON (ITapOBOA)
dbaze.
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2. BrlpamuBaHue MOHOKPHUCTaNIOB B Tra3oBoil (mapoBoii) (aze meToaom
CyOIMManuu-KOHJEHCAMM B 3aMKHYTOM CHCTeMe, 3alasHHOM ammyle, B
MPOTOYHON CHUCTEME.

3. VYkaxuTe CXOACTBA M OTIWYMS (CHelHalibHble TpeOOBaHUSA) B
BBIpAIIUBAaHUM MOHOKPHCTAJUIOB B ra3oBod (ha3e MeTojaMu CyOJIMMaluu-
KOHJICHCAIlMM U XUMHUYeCKHX peakuuil. Knaccudunupyiite THUIBI peakiui,
KOTOpPbIE MOXHO HCIOJIb30BaTh JUIsl BbIpAIIMBAaHUS MOHOKPHCTAJUIOB B Ta30BOM
dbaze.

4. TpaHcnOpTHBIE  peakUWu:  ONpeAesicHHe,  Ha3HAYeHHE,  «areHThI
NEPEHOCUYUKI», CHOCOOBl peanu3anuu (B MPOTOYHOW CHUCTEME, 3amassHHON
amItysne).

5. IlpeumymiecTBa SMUTAKCHAJIBLHOTO CHHTE3a IUIGHOK B CpPaBHEHUU C
CUHTE30M MOHOKPHCTAJIJIOB B ra30Boi (paze.

6. /laiite ompeneneHus NOHATHUIO <«3IMUTAKCHUS», YTO O3HAYAIOT TEPMMUHBI
TOMODIIUTAKCHSI, TETEPOIMUTAKCHUS.

7.  MexaHu3MBbl pOCTa TOMO- U T€TEPO- SMUTAKCUATIBHBIX IJIEHOK.

8. JledexTsl anuTaKCHANTBHBIX TICHOK.

9. CuHTe3 3NMUTAKCUATBHBIX IUIEHOK METOJIOM Ta30TPAHCIOPTHBIX PEAKIIH.
[TpuBenuTe COOTBETCTBYIOIINE IPUMEPBHI.

10. CuHTe3 »SIUTAaKCHANbHBIX IJIEHOK METOAOM XHMHUYECKUX PpPEaKIHM.
[TomyueHnne >MHUTAKCHATBHBIX IUIGHOK KpeMHUsSI (TepMaHMs): cxema IMpollecca,
XUMHUUYECKUE PEAKIINU, TAMbI (JIETUPOBAHUE).

11. MonexynspHO JiydeBasi SNUTAKCHs (MOTYYEHUE SMUTAKCHAIBHBIX IJIEHOK
repMaHusi, apceHua Tajuids, TMOCIOMHOE TOMyYeHUE TMOIYIPOBOTHUKOBBIX
CTPYKTYp CelIeHUa CBHHIIA —apCEHU]] TaJLTU).

12. TlpuBenute TpUMEPHI TMONYyUYEHUS MOJUKPUCTAIMYECKHX CTPYKTYp
METOJIOM CHHTE3a B ra30BOH (ase.

Onucanve HHHOBAIIMOHHBIX MOIX0/I0B M METO0B K NPEN0JIaBaHUI0
yueOHO# JUCHHUILIUHbI(IBPUCTHYECKUH, IPOCKTUBHBIN,
NPAKTHKO-OPHEHTHPOBAHHDI)

[Tpu opranuszanuu o0Opa3oBaTEIBLHOTO MPOLECCa MO CHEIKYPCY MCIOJIb3YIOTCS
NPAKTUKO-OPUEHTUPOBAHHBIN IMOAX0 M MeTO/ Y4eOHOM IMCKYCCUM.

IIpakTHKO-OpHMEHTHPOBAHHBINA MOAXO/ IPEANOIATAET YYACTHE CTYAEHTOB B
LEJICHANPABICHHOM OOMEHE MHEHUSMHU, HWIESIMU [Js1 TPEIbABICHUS W/WIN
COTJIaCOBaHMS CYIECTBYIOIIMX MO3UIMHI MO ONpeIesIeHHOMN pobieme.

Hcnonb3zoBanue Metoza 00ecreunBaeT NOSABICHHE HOBOTO YPOBHS MOHUMAHMUS
M3y4aeMOW TEeMbl, MPUMEHEHUE 3HaHWU (TEOopHil, KOHIENIU) TpH pEUICHUU
poOJieM, onpeaeIeHIEe CITIOCOO0B X PEIICHHUS.
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MeTtoa yueOHOI TUCKYCCHM TIPE/IOIAraeT:

- OCBOEHUE COoJIep KaHNe 00pa30BaHus Yepe3 pelieHus MPaKTUYECKUX 3a/1aY;

- mpuoOpeTeHrne HaBBIKOB A(M(PEKTUBHOTO BBIMOJHEHUS Ppa3HBIX BHUJIOB
npodeccCUOHaNbHOMN eI TeIbHOCTH;

- ODUEHTALlMI0 HA TEHEPUPOBAHME  HJEH, PEaIu3alUil0  TPYIIIOBBIX
CTYJIEHUYECKUX ITPOEKTOB, PA3BUTHE MPEAIIPUHUMATENBCKON KYJIbTYPHI,

- ICTIOJIB30BaHUIO  TPOLIEYp, CIOCOOOB  OLICHUBAHUSA, (PUKCHUPYIOMIMX
c(hOpMHPOBAHHOCTH TPO(PECCHOHATBEHBIX KOMITCTCHITHM.

MeTtoanveckue peKOMEHAALUM 110 OPraHU3AL UM
CaMOCTOAITEJILHOM Pad0THI 00YYAIOLINXCH

[Ipy wu3ydyeHuH y4eOHOM JHUCHUIUIMHBI PEKOMEHIYETCS HCIOJb30BATh
cienytoume GopMbl CAMOCTOSITEILHON pabOTHI:

- IOMCK U 0030p JUTEpaTypbl U AJIEKTPOHHBIX MCTOYHUKOB IO 3a/aHHOU
npolbieme Kypcea;

- BBIIIOJIHEHHUE JOMAILIHETO 3a[aHMs;

- pelleHue 3aa4, IpelaraéMblX Ha MPaKTUYECKUX 3aHATUSAX;

- IOATOTOBKA K JJAOOPATOPHBIM U MPAKTUUECKUM 3aHATHUSIM.

I[IpumepHbIN NepeYeHb BONPOCOB K IK3aMEHY

1. Dranel GopmupoBaHusi TBepAbIX (a3 (B pacTBOpax, pacruiaBax, razoBOH
¢daze). 'oMo- u reTeporeHHOE 3apobIlIe00pa30BaHUE

2. Knaccuduxamms Gpu3nueckux M XUMHUYECKHX MPOIIECCOB, UCIOIB3YEMBIX B
HeopraHuyeckoM  cuHre3e  (kmaccudukamuss  Opmonta).  OOOCHOBaHUE
BO3MOXKHOCTH M palMOHAIBHOCTH METOAA CHHTE3a TpeOyeMoro BEUIECTBA C
3aIaHHOM CTPYKTYpOM.

3. PactBopuTenu, pacTBOPUMOCTb. 3aBUCUMOCTbh PACTBOPUMOCTH OT HPUPOJIbI
pacTBOpsieMoro BemecTBa M pactBoputens Kiaccudukanuss pacTBOpUTENEH.
JIoHOpHBIE ¥ aKUENTOpHbIE 4Yuciaa pactBoputenei. [lpuHnumbl  BeIOOpA
pPacTBOPUTEIICH 111 CUHTE3A.

4. MexaHu3Mbl TOMO- U T'€TEPOMOJIEKYJISPHONH accoLUalMi, TOMO- U T€Tepo-
VOHU3aLMA MOJIEKYJ PACTBOPUTENS M PacTBOPEHHOro BemecTBa. Pdusnueckue
IPOLIECCH] U XUMUYECKHUE MPOLIECCHI, COMPOBOXKAAIOIINE (OCIOKHSIOUIUE) MPOLECC
pacTBOPEHUS BEUIECTB.

5. CnocoObl Moy4eHus! KOJUIOUIHBIX PACTBOPOB, UX YCTOWYMBOCTh, METOMbI
crabunuzaruu. CocTaB KOJUIOMAHBIX YaCTHII.

6. “ArperatuBHasg M “KMHETHMYECKas YCTOWYMBOCTH’ 30JieH, “Qa3zoBas u
MOBEPXHOCTHAsI YCTOMYMBOCTE YacTUll JucnepcHor (as3pl. OT yero 3aBUCAT ATH
TUIIBI YCTOMYMBOCTH, 4eM onpeaensaioTcsa? Kakue Bo3AeHCTBUA HapyliaroT
YCTOMYUBOCTh 30JI€H. OMIHUPUUECKUE 3aKOHOMEPHOCTH KOAryJslMU 30JIeH
anekrponutamu. Crabuim3anus YacTHI[ 30JIeH, BelleCTBa-CTaOMUIN3aTOPHI.
KonTponbs pazmepoB 1 (GopMbl 4acTHll.

7. CoctaBbl pacTBOpOB [Jsi moiydeHust rened. Craauu XUMHYECKUX
IPEBpAIlCHUA MpU  NOJYy4YEeHUH Tened. MeXaHu3Mbl  CONOJMKOHJIECALUN
TUAPOJIM30BAaHHBIX aIKOKcUI0B. CuHepesuc. [Ipumenenue kpeporenei.
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8. AHanu3 auarpaMM pacTBOPUMOCTH HEOPraHMYECKHMX BELIECTB B BOJE.
Boi6op ycnoBuii kpuctaimuzanuu TBepioil ¢azpl. CrocoObl MPUTOTOBICHUS
MEPECHILIEHHBIX PACTBOPOB. MeTacTaOuIIbHbIE U JIAOUIIbHBIE PACTBOPHI.

9. IlpeumyiiectBa M HENOCTATKUA  TMOJYYEHUS  MOHOKPHCTAIUIOB  HIIU
MOJIMKPUCTAJUIMYECKUX HEOPraHMYEeCKUX BEIIECTB B pacTBopax. JledekTbl
MOHOKPHCTAJIJIOB, BBIPAIICHHBIX B pacTBopax. [lomumopduszm, wuzomopdusm,
n3ouMopdusm (mpumMepsl).

10. BeipamuBanue B KPUCTAJUIOB resie (MEXaHU3M BBIPAIIMBAHUS KPUCTAJIIOB).
CxeMa ycTpoicTBa, HOPSAI0K ONEpPALIUN.

11. IlpuHUUI 3JIEKTPOXMMHYECKOTO CHUHTE3a. 3aKOHBI AJIEKTPOXUMHUYECKOTO
cunteza. OOoOpynoBaHWE U NPOBEICHUSA DIIEKTPOXUMHUYECKOTO CHHTE3A.
Mexanusm snekrpoxumudeckoro BocctaHoBieHuss Ni(Il), oxucnenus Sn(Il) B
BOJHOM pacTBODE.

12. BausHue npuponbl KaTUOHA, AaHHOHA, KOHUEHTPAlMd HMOHOB METAJUIOB,
pH, minotHOCTH TOKa, pabodeil TeMIepaTypbl EKTPOJIUTA, HAJTMUYUE B PacTBOPE
ITAB Ha kauecTBO (OPMUPYIOUINXCS METAUNIMYECKUX MMOKPBITUH, BBIXOJ METajia
10 TOKY.

13. IlomyyeHue HAHONPOBOJOK METAJUIOB C HCIIOJIB30BAHMEM METOMA
IEKTPOXUMHUYECKOTO CHUHTE3d. YCJIOBUS IOJYYEHHMS IIOPOIIKOB METAJUIOB
(MOHOKpHCTAJUIOB METAJUIOB).

14. DAEKTpOXUMUYECKUN CHUHTE3 THIOXJOPUTOB, XJIOPATOB, MEPXJIOPATOB.
[Ipouecchl, NpoTEKarOINe Ha KaTOJI€ U aHOJIE.

15. TpeboBaHus K BEUIECTBAM, CUHTE3UPYEMBIM METOJOM T'HMAPOTEPMAILHOTO
CUHTEe3a.  MeToapl THUAPOTEPMAIBHOIO BhIpallMBaHUs KpucTawioB. (Meroa
TEMIIEpAaTypHOTO TMepernazga, METOJ OOIIEero CHWXKEHUS TeMIIepaTypbl. METOJ
«MeTacTabunbHOM (pa3pl, MeTon paszaesieHHOM MmuXThl). [ledeKkTsl KpucTamios,
MOJIy4a€MbIX METOJIOM THIPOTEPMAIBHOIO CUHTE3A.

16. CpaBHuTenbHas XapaKTepUCTUKa METO/IOB BbIpal[MBaHUS
MOHOKPUCTAIIOB (TIOJIMKPUCTAJUIOB) M3 PAcCIUIaBOB M PacTBOPOB? YKaxuTe
OTrpaHUYEHUS] MPUMEHEHHs] METOJIOB BBIpAIIMBAHMS KPUCTAJJIOB U3 PacIIaBOB U
pacTBOpoB. JleeKThl CHHTE3UPYEMBIX KPUCTAIIIIOB.

17. MeTozl cuHTE3a MOHOKPHUCTAJUIOB M3 paciiiaBoB. [ paHuIbl IPUMEHUMOCTH
meToga. CKOpOCTh BbIpalllMBaHUsT MOHOKPUCTANIOB, TpeOOBaHMS K aTMocdepe
IPU KOTOPOU MPOBOAUTCS KPUCTAITU3ALINS, TPEOOBAHUS K MaTepUaly TUTJIS.

18. BeipaiuBanie MOHOKPUCTAJUIOB M3 PacCIIaBOB METOJO0M YOXpajbCKOro.
Pacnipenenenue npumeceid, TADUYHbBIE U1 3TOTO METO/1a Ne(EKTHI.

19. BelpanuBanue MOHOKPUCTAIIJIOB W3 paciuiaBoB metoaoM Kupomysoca.
Pacnipenenenue npumeceid, TADUYHbBIE I 3TOTO METO/1a Ne(EKTHI.

20. BelpamyBaHue W OYMCTKAa MOHOKPHUCTAJJIOB METOJOM 30HHOW ILIABKU.
Pacnipenenenue npuMecei, THIMYHBIE ISl 3TOTO METOAA Ne(EKThI

21. TurenbHbIE METONBI BBIPAIMBAHUE MOHOKPUCTANIOB M3 PAacIlIaBOB.
Pacnpenenenue npuMmeceld, TAIIMYHBIE U1 TOTO METO/1a AE(PEKTHI.

22. CuHTE3 MOHOKPUCTAJUIOB B pacTBOpax-paciiaBax. (3 Buga METOIOB)

23. Oranbsl  (GOPMUPOBAHMS MOHOKPHUCTANIOB B Ta30BOM (asze: MeTOobl
NepeBojia BEIECTBA B Ta30BYI0 (MapoByio (pa3y); MEXaHU3MBI MIEPeHOCa BEIleCcTBa
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OT UCTOYHMKA J0 MOMJIOKKH, MEXaHW3M KPHUCTAJUIM3allUM B Tra3oBOi (IapoBOi)
dbaze.

24. BeipammyuBanue MOHOKPHUCTA/UIOB B Ta30BOM (mapoBoil) ¢daze MeToaoM
CyOIMManuu-KOHJAEHCAMM B 3aMKHYTOM CHCTeMeE, 3alasHHOM ammyje, B
npoTo4yHo cucreMe. [loydeHne noIuKpUCTaNIMYECKUX CTPYKTYD.

25. BelpamyBaHue MOHOKPHUCTANIOB B ra3oBod (haze METOJAOM XMMHYECKUX
peakuuii (B TOM 4Mclie TPaHCIOPTHBIE peakiun). Knaccudukaius TUIIOB peakiui
WCITOJIB3yEMBIX JJIS BRIPAIIMBAHUS MOHOKPHUCTAIIIOB B Ta30BOM (ase.

26. 'a3oda3HpIii  CHHTE3  OSIUTAKCHAIBHBIX  IICHOK. [ 'oMolmuTaKcws,
reTepodnuTaKkcusi. MexaHu3Mbl pocTa TOMO- M T€TEPO- SMUTAKCUAIBHBIX IICHOK.
JledekThl ANUTAKCHANBHBIX IUICHOK. [IpuMephl TONyYEeHHS SMHUTAKCHATBHBIX
MJICHOK.

27. CunTe3 AIUTAKCUAIIBHBIX MIJICHOK c UCIIO0JIb30BaHUEM
METAJUIOPTAHUYECKUX  COCAMHEHUW.  MOJEKyIsIipHO  JIyyeBash  DIUTAKCHUS
(monmyyeHue SMUTAKCUATIBHBIX TUICHOK T'e€pMaHMs, apCeHuja rajivs, MOCIONHOe
MOJIyYeHHE MOTYNPOBOIHUKOBBIX CTPYKTYP CEJICHH 1A CBUHIIA — aPCEHU]I TaJUINSA).

28. OobemHass u moBepxHOcTHas Auddy3uss B TBepaoda3HOM CHHTE3E
(MexaHU3MBbI, CXEMBbI, TeoMmeTrpudeckue mozenu). Craguu (PU3NKO-XUMHUYECKHX
MPEBPAIICHU PETEHTOB B TBEP0(A3HBIX PEaAKITUSIX.

29. MeTo1bl MOTy4eHHUsI IOPOIIKOBBIX PEareHTOB JJIsi KEPAMUUYECKOr0 METOoAa
cuHTe3a (mpuBecTH npumepbl). CTaauu TBEpAO(a3HOTO KEPaMUYECKOrO METOja
CUHTE3a.

30. Mexanndeckue,  (QU3NYECKHE, XUMUYCCKHE  METOABI  TOJyYCHHUS
MOPOIIKOBBIX METAIOB (mpuBecTu npumepbl). Ctaguu TBepaodazHOro Meroja
MTOPOIIKOBOW METAJUTYPIHH.

31. ITpuaIMT peanuzanuu CaMOPacIpOCTPAHSIONIETOCS
BBICOKOTEMIIEPATYPHOTO CHHTE3a TBepAOo(]a3HbIX MaTepuasioB. THUIBI peakuuin
npuMeHnMbIX Wi CBC cunte3a. CTpykTypa MaTepHalioB MOJIYYa€MbIX METOJIOM
CBC. Ilpunmumne: npoeaeuus CBC cuHTe3a B MPOMBIIIUICHHOM MacIiTade

32. YcnoBust (popMupoBaHHS BEIIECTB B CTEKJIOOOpPa3HOM COCTOSTHUH.
Temmeparypa creknoBaHus. lM3meHeHue CBOMCTB (00beMa M TEIJIOEMKOCTH)
BEI[ECTBA B pacIliaBe, MPU KPUCTAUIM3AUU U CTekiaoBaHuM. Kiaccudukarms
CTEKJIOO0Pa3yIoIMX MaTepHaiOB 10 THUIy XUMHUYeCKoW cBs3u. I[lpaBuna
3axapucena. CTpyKTypHbIE MOJEIM CTeKJI000pa3Horo okcuga kpemHus(IV) u
OOpaTHBIX CTEKOJ.

33. CocTaBbl MPOMBINUICHHBIX CcTeK0J. CTaauy TEXHOJOTUYECKOTO Mpolecca
MOJTYYEHHUSI MPOMBIIUICHHBIX (OKOHHBIX) CTeKoJ. JlaiiTe XapakTepUCTUKY
du3nYecKUM TMpoIeccaM M XUMUUYECKUM PEaKIUsM, OCYILIECTBISIOMMMCS Ha
Ka)XJI0M CTaJIuM MPOMBIIIUIEHHOTO Tiporiecca. JledheKThl CTeKoI.

34. Cutamnbel, IpUMEHEeHHE, CcocTaB MMXThl. OCOOCHHOCTH CHHTE3a CHUTAJIOB.
KaranuzaTtopel, mpuMeHsieMble IS TIOJYyYCHHs] CUTAUIOB M MEXaHU3Mbl HX
JICUCTBHSL.

35. CymHOCTh KPUOXUMHUYECKOTO METO/a MaTpuyHOM wu3omsiuu. O01acTh
UCIOJB3YEeMbIX Temiepatyp. [lpumepbl mnosiydyeHus 4YacTull (COeAMHEHUN)
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U30JIMPOBAaHHBIX B MaTpuie. BO3MOXHOCTH MpenapaTUBHOM KpPUOXHMMHUH,
TpeOOBaHUS K peareHTaM.

36. Craguy KpUOXUMHUYECKONW TEXHOJOTHI MOTYyUYSHHS MOTUKPUCTAIITHYECKUX
BEIIECTB. XapaKTepPUCTUKA BEIIECTB, MOIYyYaeMbIX METOJOM KpPHUOXUMHYECKOM
TexHOoJoruu. O61acT NPUMEHEHUS! TEXHOJIOTUH.

37.Bunel  BO3IEHCTBMI Ha  MOJUKPHUCTAIIIMYECKOE  BEIIECTBO  IPH
MEXaHOXUMHUYECKOW o00paboTke B MexaHoaktuBarope. Ilytu penakcaryu
HANpsOKEHUH,  BO3HHUKAIONIMX B MOJUKPUCTAUIMYECKOM  BEIIECTBE  IMpHU
MEXaHOXUMHUYECKOM aKTUBAIUU. Mexanoxumuyeckas aKTUBaIUS
OJTHOKOMITOHEHTHOM  CHUCTEMBI, MPOLECChl, MPOAYKTH. MexaHoXUMUYecKas
o0paboTka rpaduTa, KpeMHUS, TUOKCUIA KPEMHHUS, METAIJIOB.

38. Buasl  BO3meHCTBUH Ha  MOJUKPHUCTAUIMYECKOE  BEUIECTBO  IMPHU
MEXaHOXMMHUYECKOH 00paboTke B MexaHoakTuBaTope. Ilytm pemakcanuum
HAOpsDKEHUH, BO3HUKAIOUIMX B MOJMKPUCTAUIMYECKOM  BEIECTBE  IpU

MEXaHOXMMHYECKOW  aKTHUBAalMK.  MEXaHOXHMHUYECKHE  PCaKIHH B
MHOTOKOMITOHGHTHBIX ~CHCTEMaXx: TBEpAOe-Ta3, TBEPIOC-KUIKOCTb, TBEPJOC-
TBEpoe.

39. MexaHu3M BO3ACHCTBUSL YJIbTpa3ByKa Ha KHUAKO(PA3HBIE CHUCTEMBI.
®dakTopbl, BIUSIONIME Ha WHTEHCUBHOCTh KaBuUTanuu. COHOJU3 BOJBI (BOJAHO-
CHHUPTOBBIX PACTBOPOB).

40. COHOXMMHUYECKHI CHHTE3 HAaHOAMUCIIEPCHBIX METAJNIOB, OKCHJIOB METAJLIOB,
XaJbKOT€HHJIOB B BOJHBIX (HEBOJHBIX) PACTBOPAX.

41. Tlpouecchl, MPOTEKAIOIINE npu  YJIbTPa3BYKOBOM  00OpaboTKe
NOJUKPUCTAIUIMUECKUX BemiecTB.  OTIMUYMsA aKyCTHYECKOTO BO3JIEWCTBHA Ha
XKUJIKO- ¥ TBep0(a3HbIe CUCTEMBI.

42. CxoacTBO (OTNIMYMSA) CHHTE3a, OCYIIECTBISEMOTO C WCIOJIb30BaHUEM
METOJI0OB MEXaHOXUMHUHU U COHOXMMHHU B CHCTEME PEAreHTOB COJIEPKALINX TOJIBKO
TBEpJ0(a3HbIE peareHTHI.
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MMPOTOKO.JI COIJIACOBAHMSI YYEBHOM ITPOTPAMMBI YBO

HasBanue HasBanue [Ipennoxenus Pewmenne, npunstoe
y4eOHOM Kadeapbl 00 U3MCHECHUSX B Kadeapon,
JTVCLUIUIVHBIL, CoJIep>KaHUM Y4eOHO pa3paboTaBiieit
C KOTOpOM IPOrpamMMBel yueOHYI0
TpeOyercs YUPEXKIAEHUS BBICIIETO nporpammy (c
COTJIACOBAHUE oOpa3oBaHus 10 y4eOHOM yKa3aHUEM AaThl U
JACHUTIINHE HOMeEpa MPOTOKOJIA)
1.Heopraunuec | Kadenpa W3meHeHus He TpedyroTcs IIporpammel
Kasi XUMHSI HEOpraHu4e COTJIaCOBaHBbI,
CKOM XUMHUHU npoTtokos Nel4 ot
04.05.2023 r.
2. Kpucraimox | Kadenpa N3menenus He TpeOyroTcs IIporpammer
UMUSA HEOpraHuye COIJIaCOBaHBbI,
CKOW XMMHH rpotokos Nel4 ot
04.05.2023 .
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JOINIOJTHEHUSI U I/IBMEUHEHI/IH K Y‘IEBHOPI IMPOI'PAMME 110
N3YYAEMOMU YUYEBHOU JUCHUIIJIMHE
Ha / y4eOHBIN roj

No JIOTIOJIHEHUS ¥ U3MCHEHUS OcHoBaHueE
/i

VYyebHas nporpamMmma nepecMoTpeHa U 0J100peHa Ha 3aceiaHuu Kadeapsl
(mpoToko Ne oT 202 _r.)

3aBenyromuii kadeapoi

YTBEPXIAIO
Jlexan ¢akynbrera
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