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COBPEMEHHBIE NOJAXO/IbI K CO3JIAHAIO ®YHKIIMOHAJIbHBIX

MATEPHUAJIOB
YKpynHEHHAs TPYIIIa HAPaBICHHHA 04.00.00 Xumus
MOATOTOBKH
[Iporpamma Beiciero o0pa3oBanus IIporpaMma crietmanurera
CrenuanbHOCT 04.05.01 O®ynpnameHTanbHass W TPUKIAIHAS
XUMHS
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Pabouas nporpamma gucuumumHbl «CoOBpeMeHHbIE MOAXOALI K  CO3XAHHIO
(QYyHKUMOHANILHBIX MAaTepHAJIOB» s oOydatommxcs 1o cnemmansHoctd  04.05.01
QOyHpaMeHTanbHAs M TPHKIAfHAs XUMHA, COCTaBlieHa Ha ocHoBaHuM DenepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHAAPTa BHICHIEr0 00pa30BaHMs — CICHUAIATET II0
cnenuanbHocTy 04.05.01 OyrnameHTansHas ¥ MPUKIAAHAS XUMHS, YTBEPIKIACHHOTO TIPHKA30M
MunncrepcTsa obpa3oBanus u Hayku Poccuiickoit ®enepauunu ot 13 urons 2017 r. Ne 652 (¢
u3M. 1 o), Ilopsaka opraHu3aiy U OCYIIECTBJCHHS 00pa30BATEIBHON ACATEIBHOCTH 10
00pa3oBaTeNbHBIM IIPOrpaMMaM BBICIIEr0 00pa3oBaHWsi — TIporpaMmaM OakajaBpuara,
nporpaMmaM  CIELMaNIuTeTa, IIporpaMmaM  MarucTpaTypsl, VTBEPKICHHOTO TPHUKA30M
MunucTepeTBa HaykH U BbIcIero odpasosanus Poccuiickoit @eneparmu ot 06 anpens 2021 r.

Ne 245 (c u3m. ¥ 1011.), B COOTBETCTBHH C YUeOHBIM TJIAHOM, YTBEP)KACHHBIM YUEHBIM COBETOM
OI'bOY BO «lonl'Y» nns nabopa 2024 rona.

PazpaboTuux:
JOUEHT Kadeapsl HEOPraHUIECKOH XHMHH, .
KaHI, XMM. HayK, JOLEHT %4 7// H.B. sl6m0uxoBa

Paboyas nporpamMma ofo0Opena Ha 3ace1aHum Kadeapsl HEOPTaHUYECKOM XMMHMH.
TIporokon or 26.03.2024 1. Ne 14

3asenyrommii kadenpoi H.B. f16m0uxoBa
COI'TACOBAHO:

Jexan xumuueckoro paxynprera
28.03.2024 r.

YueOHO-METOANYECKAT KOMUCCHI XHMHYECKOTO (aKyabTeTa
Iporoxon o1 27.03.2024 r. Ne 2. ;
IIpencenarens ' ¥ P.U. JIsra

PykoBoaurens OCHOBHOHM NMpodecCHOHATBHOM
00pazoBaTENLHOM TIPOTPAMMEI,

g
- JO/"I O.B. Bapanosa
28032024, —
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

1.1. TpeGoBanus K mpeaBapUTEIHLHON MOATOTOBKE OOYYAIOIIUXCS, MPEANICCTBYIOIINE
Y COMYTCTBYIOIIME TUCHUIIIIMHBI, HA KOTOPBIX OCHOBBIBAETCS NU3yUYECHHUE TaHHOM:

JUCLMIUIMHBI [porpammel cnenuanurera: Maremaruka, ®Pusuka, Heopranuueckas
XuMusA, AHamuTHyeckas — xuMmus, Dusmdeckas  xuMusd, XHUMHYECKas  TEXHOJIOTHS,
Bricokomonekynsipable coeinHeHus, DU3nYecKre METOIbI UCCIIEIOBAHUS BEILIECTB.

1.2.  JlucuMIuIMHBI, KypcOBbIe pabOThl M MPAKTHUKH, JJII KOTOPBIX OCBOSHHE TAaHHOM
JTUCITUTUIMHBI HEOOXOIMMO KaK TPE/IIIeCTBYIOIIEE:

Crpareruss W TakTHKa OpPraHMYECKOIO CHHTE3a, MPOU3BOJICTBEHHAs IpaKTHKa:
MpeAIUIIIOMHASL.

2. OIMMCAHUE JUCHUITIMHBI

2.1.  OOmas xapakTepuCTHKa

HanmenoBanue nokazarens 3HavyeHHe noKa3aresis
HazBanue oO6pa3oBareiabHOI porpaMMbl 04.05.01 ®ynpameHTanbHas M NPUKIATAHAS
XuMUs (TporpamMma CrieruaanTeTa)
[udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.B./IB.3. CoBpeMeHHbIE TOAXOIbI K
y4eOHBIM MJIAHOM CO3aHMIO (PYHKIIMOHAIBHBIX MaTEPHATIOB
Yactb 00pazoBaTeNbHON IPOrPaMMBI BapuaruBHas yactb: BEIOOp CTyI€HTA
KoimuecTBO 3a4eTHBIX €IUHULL BCETO YAaCOB 4,5/162

2.2.  Pacmpenenenue yacoB no ¢popmMaM U nepruogam o0yueHHs

OO011ee KOJIUYECTBO YaCOB
o
= CaMOCTOSI-
dopma 2| 8 5 . o
S 2 JIEKLIU- nabopa- MPaKTH- TEJLHOU opma
00yueHus & S BCETO
5 OHHBIX TOPHBIX YECKUX padoThI+ KOHTPOJIS
KOHTPOJIb
Ounas 4 8 34 34 - 94 162 3K3aMEH

3. HEJIM JUCITUTIJINHBI

[lo3HAaKOMUTH CTYAEHTOB C OCHOBAMHU IUJIAHMPOBAHUS CHHTE3a (DYHKIMOHAIBHBIX
MaTepHalioB C 3aJaHHBIMM (U3UKO-XMMUYECKHMMH CBOHCTBaMHU. PaccMOTpeTh OCHOBHBIE
HNOJOXOAbl K pa3pabOoTKe METOAMK CHHTE3a KEpPaMHUYEeCKMX HEOpPraHWYeCKHX MaTepHasos,
npuoOpeTeHne MPaKTHYECKOro OMbITa B 3Toi 00xactu. DopMUpoBaHHUE y CTYIEHTOB 3HAHUH U
HaBBIKOB, HEOOXOJMMBIX JJISI CAMOCTOSITEJIbHOIO PEIICHUS 3a/laHuil, CBA3aHHBIX C Pa3pabOTKON
METOAMK CHHTE3a XHUMHMYECKHX coenuHeHud. Takue 3HaHMA M yMEHHS HEOOXOTUMBI IS
KBaJM(HULIUPOBAHHOIO XMMHUKA U MOTYT OBITh MCIIOJIb30BaHbl B UCCIIEOBATEILCKUX paboTax B
HAy4YHBIX YUPEIKICHUIX U HA IIPOU3BOJACTBE.

4. KOMITETEHIHN OBYHYAIOIMEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHIA KOMITIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A

4.1. KommereHuun
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[IK-1. Cnocoben mianupoBaTh pabOTy W BBIOMpATh aJCKBATHBIC METOABI PEIICHUS
HAYYHO-HMCCIIEI0BATEIbCKHUX 33124 B BBIOpaHHON 00JIaCTH XUMHUH, XMMUYECKON TEXHOJIOTHU WIIH
CMEXHBIX C XMMHEH HayKaxX.

4.2. NHpukaTopbl KOMIETEHIUN

[IK-1.1. BriOupaeT sKkCepruMEHTAIbHBIC U PACYETHO-TCOPETHUCCKUE METOJIBI PEIICHHS
MIOCTaBJICHHON 3a71a4M, UCXO/I U3 UMCIOIUXCS MAaTePHAIbHBIX U BPEMEHHBIX PECYpPCOB

4.3.  PesynbTaThl 00yueHUs

IIK-1.1.1. 3HaeT cocTaBHBIE IEMEHTHl MUKPOCTPYKTYPBI U CIIOCOOBI UX OIpENeICHUs;
OCHOBHBIE CBOWCTBAa (DYHKIIMOHAJIBHBIX MaTepHaloB M (aKTOpPbI, KOTOPHIE BIMSIIOT Ha HX
peanu3anuio; TMPUHIUNBI TPOTHO3HPOBAHUS M MOJCTUPOBAHUS HOBBIX A((HEKTHBHBIX
(GYHKIIMOHATBHBIX MaTEpPUANIOB C 33JJaHHBIMU CBOWCTBAMU;

[IK-1.1.2. YmeeT HaxoouTb M aHAIU3UPOBATh JUTEPATypHbIE JaHHBIC; HAa OCHOBE
M3YYEHHOTO MaTepuaya aHaJIM3UPOBaTh X0/l XMMHUYECKOTO Mpoliecca; BbIOUpaTh palMoHaIbHbIE
METO/BI CHHTE3a (PYHKIIMOHAIBHBIX MaTEpHAIOB C 3aJJaHHBIMH CBOWCTBAMH; HHTEPIPETHPOBATH
JKCIIEPUMEHTAJbHbIE JaHHble (U3MUECKHX, (PUIUKO-XUMUUYECKUX M XUMHYECKHX CBOWCTB
MaTepHajioB Ha OCHOBE ()yHIAMEHTAIbHBIX (PU3UKO-XMMUYECKUX MPUHIIUIIOB.

IIK-1.1.3. Brmameer mpuemaMu cuHTe3a (yHKIMOHAJIBHBIX MAaTE€pUAJIOB C 3aJaHHBIMHU
CBOWCTBaMH; (PU3UKO-XUMHUECKUMHU METOJAMU aHajIM3a CBOMCTB MAaTE€pPHUajIOB; BO3MOKHOCTSIMHU
MoMCKa HeoOxoaumoi WH(OpManuu B HAYYHOW U CHOPABOYHOM JUTEpaType; IpHeMaMu
oopmIeHHs Pe3yIbTaTOB HKCIIEPUMEHTA U PaCIIU(PPOBKHU HX.

S. I[TPOTPAMMA JJUCHUTUIMHBI

HazBanue Tembl KpaTKOC COACPIKAHNC TCMbI (BOHpOCLI TGMBI)

Pasnen 1. CTpyKTypHBIE aCIIEKTHI 1.1.06mas  xapakTepucTHKa  3afad, KOTOpHIE

®YHKHHOHMLHLIX MaTcpuajioB pemarOTCA IMpy IJIIaHUPOBAHUKU CUHTE34.

1.2.0cHOBHBIE UCTOYHUKHU XUMHUYECKOU
uHpopMalMU:  TUIaTHBIE W OecrulaTHbIE
WuTepHeT-pecypcesl, 6a3bl JAHHBIX,
CIPAaBOYHHUKH, MOHOrpaduu, pedepaTuBHbIC
AKYPHAJIBL.

1.3.lepapxuueckue ypoBHU CTPYKTYphl TBEPAOIO
Tela.

1.4 Metoapl MccnenoOBaHUS  MHUKPOCTPYKTYpBI
TBEPJOTO Tela.

1.5.Xapakrepuctuka KPHUCTAJUIMYECKON
CTPYKTYPBI METAJUIOB, KEpPAMUYECKHUX
MaTepHaJIOB, TOJIMMEPOB.

1.6.lebekTsl CTPYKTypsl M WX BIHSHUE Ha
CBOMCTBA MaTE€pUaJIOB.

Pasnen 2. CpolicTBa (yHKIMOHAIBHBIX 2.1. Merammueckue TTPOBOTHHUKH.
MaTCpuajion CaepxnpoBoHukH. ITomynpoBogHuKH.
2.2. MexaHn4eckue CBOMCTBA (HYHKIIMOHAIBHBIX
MaTepuasoB.

2.3. IIbe3027EKTPUKH.
2.4. IIupodneKTpUKH.
2.5. HaHoTpyOKM 1 HAHOJICHTHI.
2.6. Me3onopucTbie CTPYKTYpPHI.

Paznen 3. CiocoObl cuHTE3a 3.1. CnoocoObl [OOCTH)KEHHS BBICOKOW CTEIEHU
(hyHKIIMOHATHHBIX MaTEPHUAJIOB. OTHOPOJTHOCTH XHUMHYECKOTO COCTaBa HCXOITHOU
PEaKIMOHHON CMECH.

3.2 TexHONOTHUsl KEPAMHUYECKUX MAaTEPUAJIOB.




3.3 KpuoxuMuyeckas TEXHOJIOTHUS.

3.4 3omb-TeNb TEXHOIOTHS.

3.5 BakyyMHasi KOHICHCAITHSI.

3.6 ITluponm3  ad’po3oneil  MeTaIOPraHUYeCKHX
COEIMHEHUN.

3.7 CoocaxxieHre MaIOpacTBOPUMBIX COEAMHEHUH.
3.8. PacnpumuTenbHOE BBICYIIMBAHKUE PACTBOPA.

3.9 PacnbuiUTEIbHBIA OT)KUT KOMIIOHEHTOB PacTBOPA.
3.10 TemmaTHBIN CUHTE3.

3.11. ®eppodrIEeKTPUKH.

3.12. CerHEeTORNEKTPUKH.

3.13. Kpucramisl co CTpYKTYpOU epOBCKUTA.

3.14. Ilony4yeHne BEICOKOIUIOTHON KEPAMUKH.

3.15. HuTpaTHBIf METOJI CUHTE3a TUTAHATA CTPOHIIUS-
Oapus.

3.16. CunTe3 HHOOAaTa MarHusI-CBUHIIA.

3.17. IIpoMBIIUIEHHO  3HAYUMBIE  OCOOCHHOCTHU
CETHETOAJIEKTPUKOB.

3.18. DirekTpoaHBIE MaTEPHAITBI, CITOCOOBI MX CHHTE3A.

CTPYKTYPA U COAEPXAHUE JUCHUIIIMHBI

dopma 00yueHus — ouHas, Kypc — 4, cemectp — 8

HanmenoBanns pa3aciioB U TCM KomaecTso gacos
Jlekr. Jlabop. | IlIpakr. | CPC+K | Bcero
Pa3znen 1. CTpykTypHBIE acIIeKThI 10 10 - 30 50
(OYHKIIMOHAIBHBIX MaTepHaJIOB
1.1.00mas xapakrepucTuKa 3ajad, KOTOpbIE 1 1 - 6 8
PCIIAOTCA IMMPU TNIAHWUPOBAHWU CUHTC34d.
1.2.0cHOBHbIE ~ UCTOYHUKH  XUMHYECKOU 1 1 - 6 8
UHPOpPMALMU: IUIaTHBIE M OecIuIaTHbIC
Wntepuer-pecypebl,  0a3bl  JTaHHBIX,
CIIPaBOYHHKH, MOHOTpaduH,
pedepaTuBHBIC KypHAIIBI.
1.3.Mepapxuueckue  ypoBHM  CTPYKTYpbI 2 2 - 6 10
TBEPJOrO Tela.
1.4.Metonp! uccaen0BaHus MUKPOCTPYKTYPbI 2 2 - 5 9
TBEPJAOrO Tela.
1.5.Xapakrepuctuka KPUCTAJUTHYECKOM 2 2 - 4 8
CTPYKTYpbl ~ METaJlIOB, KEPaMUYECKUX
MaTepHaJIOB, MOJIHUMEPOB.
1.6./ledexTbl CTPYKTYpBl M HX BIUSHHE Ha 2 2 - 3 7
CBOMCTBa MaTCpUaJIOB.
Pazgen 2. CroiicTBa GyHKITHOHATEHBIX 10 10 - 30 50
MaTepUaIoB
2.1. Mertannuueckue MPOBOIHHUKH. 1 1 - 6 8
CepxmnpoBoaHUKH. [10yTpOBOTHUKH.
2.2. Mexanunueckue CBOIiCTBa 1 1 - 6 8
(YHKITMOHATBHBIX MAaTCPUAJIOB.
2.3. I1pe303J€KTpUKH. 2 2 - 6 10
2.4. TIupodIEeKTPUKH. 2 2 - 5 9
2.5. HanoTpyOKM 1 HAaHOJICHTHI. 2 2 - 4 8
2.6. Me30onopucThie CTPYKTYPHI. 2 2 - 3 7




Paznen 3. CnocoObl cuHTE3a PYHKIIMOHATBHBIX 14 14 - 32 60
MaTEpHAaJIOB.

3.1. CnocoObl [JOCTHIKEHHS BBICOKOM 0,5 0,5 - 1 2
CTENEHU OJHOPOJHOCTH XHMHUYECKOTO COCTaBa
UCXOJHOM peaKLIMOHHOM CMecH.

3.2 Texmomorus KEpaMUYECKUX 0,5 0,5 - 2 3
MaTepHAaJIOB.

3.3 Kpuoxumuueckast TEXHOJIOTHS. 1 1 -

3.4 30nb-renb TEXHOIOTHS. 1 1 -

3.5 BakyyMHasi KOHJEHCaIlUsl. 0,5 0,5 -

NN — |
W(W WK

3.6 ITupomnuz aspozoJeit 0,5 0,5 -
METAJUIOPTaHUYECKUX COCTMHEHUIM.

3.7 CoocaxneHue MallopacTBOPUMBIX 1 1 - 2 4
COCIMHECHHU.

3.8. PacmputuTensHO€ — BBICYLIMBaHHE 1 1 - 2 4
pacTBopa.

3.9 PacnpuiuTenbHBIN OT)KHAT 1 1 - 2 4
KOMITOHEHTOB pacTBOpA.

3.10 TeMIUIaTHBIN CHHTE3. 0,5 0,5 -

3.11. ®epporNEKTPUKH. 0,5 0,5 -

2 3

2 3

3.12. CerHeTo3aeKTPUKH. 1 1 - 2 4
3.13. Kpucranner co  cTpykTypoit 0,5 0,5 - 2 3
IIEPOBCKHUTA.

3.14. ITomyuenune BBICOKOIIOTHOM 0,5 0,5 - 2 3
KEepaMUKHU.

3.15. DurpaTtHblii  MeTOX  CHHTE3a 1 1 - 2 4
THUTaHATa CTPOHIUSI-OapHs.

3.16. CuHTe3 HHOOAaTa MarHus-CBUHIIA. 1 1 - 2 4

3.17. IIpomsieHHO 3Ha4YUMblE 1 1 - 1 3
0COOEHHOCTH CETHETOIIEKTPHKOB.

3.18. DaeKTpoaHBIC MaTEPHUAIIBI, CTIOCOOBI 1 1 - 1 3
HUX CHUHTE3a.

UTOT'O 3A CEMECTP / 3A KYPC /1O 34 34 - 94 162
KOMITIOHEHTY OIIOII

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINUA

7.1.  KoHTponbHBIE BOPOCHI

Paznmen 1

1. OO6mas xapakTepUCTHKa 3aJlad, KOTOpbIE PEHIaloTCs MpPU IUIAHUPOBAHUM CHUHTE3a:
HAJIMYME WCXOJHBIX BEIIECTB, YYET TEXHOJOTUYECKHX BO3MOXHOCTEH, HAJIEKHOCTh METOMUK,
KOTOpbIE IUIAHUPYETCS UCIOJIb30BATh, MUHUMHU3ALUA 3aTPaT BPEMEHU U CTOMMOCTb MCXOJHBIX
BEIIECTB, BO3MOKHOCTh KOHTPOJISI TPOTEKAHHS PEAKIIUK M YUCTOTHI POTYKTOB.

2. OcHOBHblE MCTOYHUKM XMMHUYECKOM HH(POpPMALUU: IUIaTHbIE U OecIulaTHbIE
WntepHer-pecypchl, 0a3pl NaHHBIX, CIPABOYHUKH, MOHOTpaduu, pedepaTUBHBIC KypHAIIBI.
XapakTepuCcTUKa AOCTYIMHON MHPOPMALUU s KaXKJOW KaTeropuu MCTOUYHUKOB, HEOOXOAUMOE
IpOrpaMMHOE OOecIieYeHre U IprueMbl paboThl C HUIMH, ONITUMHU3AIMS JIUTEPATYPHOTO MTOUCKA U
0000111IeHIE €TO PE3yJIHTATOB.

3. Hepapxuueckue ypOBHH CTPYKTYpbl TBEpAOro Teja (aroMHas CTPYKTypa,
MHUKPOCTPYKTYpa).

4. MeTtozasl UcceI0OBaHUS MUKPOCTPYKTYPBI TBEPIOTO Tea.



5. XapakTepucTHKa KPUCTAIUIMYECKOW CTPYKTYpPhl METAUIOB. XapaKTEPUCTHKA
KPUCTAJUIMUYECKUX CTPYKTYP KEpPaMUYECKHUX MaTepHalIOB. XapaKTEPUCTHUKA KPUCTATIMYECKHUX
CTPYKTYp MOJUMEPOB.

6. Toueunsle nedexThl B KpucTaiiax. Tumbl TodeyHbIX AedekToB. Jlucmokamuu B
Kpuctauiax (mpoTsbkHble gaedektbl). Kakwe tumbl aedekToB M B KaKMX Marepuaiax
HEOOXOIUMBI IS TPOSIBIICHUS YIYUYIICHHBIX (DYHKIIMOHAIBHBIX XapaKTEPUCTHUK.

Pasnen 2

1. Mertannnueckie NPOBOJHUKH, XapaKTEPUCTHUKU METAITUYECKUX IMPOBOJHUKOB.
CBepXIpoBOAHUKHU. XapaKTEPUCTUKUA CBEPXIIPOBOIHUKOB. [1o1ynpoBoAHUKY.

2. Mexanudyeckue  CBOWCTBa  (yHKIMOHAJIBHBIX  MarepuaioB.  [IpoyHOCTH
MaTepuasoB, (PaKTOPHI, KOTOPHIE OMPEAEISIOT TPOYHOCTH MAaTEPHUATIOB.

3. [Ibe303nekTpuka. [TuposnekTpuka.

4. HanoTpyOku 1 HAaHOJIEHTHI.

5. Me30n0pHuCThIE CTPYKTYPHI.

6. I'padosnurakcuanbHbie CTPYKTYPBI, CTPYKTYPBI KUIKOCTHOM CaMOCOOPKH.

Pazpgen 3

1. Peakuuu B BOAHOM pacTBOpE (OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEaKLUH, peaKIuu
MOHHOTO OOMEHa, peaKIu KOMILUIEKCOOOpa30BaHus).

2. Peakuuu B razoBoi (haze (TEOpPETHUECKUE MPHUHIIUIBI, OCHOBHBIC TPYIHOCTH, THIIBI,
peakuuy, HMEIIUE  MPaKTUYECKH  BAXKHOE  3HAYEHHE, TEXHOJOTUsS  IPOBEACHUS
ra30TPaHCIOPTHBIX PEAKIIH).

3. TBepnodasznble peakuu (BIUSHUE pa3HBIX (PAaKTOPOB (AUCHIEPCHOCTH, TOMOT'€HHOCTH,
IPUPOJIbI KOMIIOHEHTOB CMECH, TEMIIEpaTypbl, JaBJIEHUS U Jp.) Ha CKOPOCTh U INIyOHHY
MPOTEKaHUs TBEPIO(Pa3HBIX PEAKITHIA.

4. CoBpemeHHOE 000pyAOBaHUE AJIsl AUCTIEPIUPOBAHMSI TBEPBIX BEILIECTB.

5. BnusiHue TemmepaTypbl M CKOPOCTHU €€ TOBBIIICHNS Ha KOHEYHBIN pe3ysbTaT CUHTE3a,
noHATHe o0 Temneparype Tammana.

6. Boibop ycnoBuwii M peareHTOB IS OCYIIECTBICHUS CHHTE3a MpPU IOMOIIU
TBep0a3HON PEaKIIUH.

7. [Ipeumy1iecTBa U HEAOCTATKU KEPAMHUUECKON TEXHOJIOTHUH.

8. HoBbie HampaBiieHust TBEpAO(DA3HBIX TEXHOJIOTHH.

9. Teoperuueckue mNpeACTaBICHUS PA3TUYHBIX METOJOB CHHTE3a HEOPraHUYECKUX
COCIMHEHU.

10. Meronmonorus TOATOTOBKA M OCYIIECTBJICHHE IIEJICHANIPABIEHHOTO CHHTE3a
HEOPraHUYECKUX BEILECTB.

11. IInanupoBanue cuHTE3A.

12. AHanu3 XUMHUYECKON PEaKIIUU.

13. Tepmonunamuyeckue (akToOpbl, BHIOOp TeMIepaTypbl W IPYTHUX YCIOBUH, CIBHUT
paBHOBECHS B CTOPOHY HEOOXOIMMOTO MPOIYKTA PEAKIIUH.

14. Peakiiuu B TOMOT€HHBIX UM T€TEPOTCHHBIX YCIOBUSX.

15. Crioco0Obl OT/IENeHNS U OUUCTKU IPOAYKTA.

16. Unentudukanus u aHalu3 pe3yibTaToB.

17. CrocoObl OCTHKEHUS BBICOKOW CTENEHH OJHOPOAHOCTH XHMHYECKOTO COCTaBa
HCXOJHOM pEaKLIMOHHON CMECH.

18. TexHomOrNss KEpaMUUYECKHUX MaTEPUAJIOB.

19. Kpnoxumuueckasi TEXHOJIOTHS.

20. 3051b-TeNIb TEXHOJIOTHUSI.

21. BakyymHast KOHAEHCALUA.

22. [uponuz a’po3071€il METAIITOPraHUIECKUX COCTUHEHUM.

23. CoocaxaeHne MajiopacTBOPUMBIX COCIMHEHU.



24. PacnplIUTENbHOE BBICYILIMBAHUE PACTBOPA.
25. PacniblmuTenbHBIA OTKUT KOMIIOHEHTOB PacTBOpA.
26. TeMIIIaTHBIN CUHTES.

7.2.  Tewmsl nokmanos (pedeparon)

Kommiexchas nepepabotka (ocdorurca ¢ U3BICUEHUEM PEIKO3EMENIbHBIX 3JIEMEHTOB.
OxoHomuuecku 3 PexTrBHas nepepadoTKa MPOMBIIUIEHHBIX OTXO0/I0B C U3BJICUEHUEM
P30.

[TpyMeHeHre U MeTObl BbIpallBaHUsI MOHOKPHCTAJUIOB.

[Ipumenenne P33 g mpons3BoacTBAa MarHUTOB.

[Tpumenenue P33 qyis mpon3BoICTBA KOHCTPYKIIMOHHBIX MAaTEpUAJIOB.

[IpumMeHeHne peaKuX JIEMEHTOB /IS POU3BOACTBA KaTaJIM3aTOPOB Il HEPTEXUMHUU.
[Tpumenenue P33 s mpon3BOACTBA BBICOKOKAYE€CTBEHHOW ONTUKHU U CTEKIIA.
[IpumeHeHne peiKuX U peIKO3eMENbHBIX 3JIEMEHTOB B XMMHUECKON MPOMBIIUIEHHOCTH.
[TpuMmeHeHne peKuX U peaKO3eMeNbHbBIX JIEMEHTOB B YEPHOU U I[BETHOM METaJLTyprHH.
10. IIpuMeHeHne peaKuX U PeIKO3EMEIBHBIX JJIEMEHTOB B 3JIEKTPOHUKE U DJIEKTPOTEXHUKE.
11. IIpumeHeHne peIKuX U PEIKO3EMENIbHBIX JIEMEHTOB B KAU€CTBE JJIOMUHOGOPOB.

12. IlpuMeHeHne peaKuX U PEIKO3EMEIbHBIX 3JIEMEHTOB B JIEPHON YHEPIETUKE.

13. TTosryuenue TuTaHa, MUPKOHMS ¥ TadHUS B BUE MeTAUIOB. [Ipumenenue.

14. Penko3emMenbHOE CIIEKTPOCKONIMYECKOE 30HIUPOBAHUE.

N —

D

7.3.  Ob6paszen comepkaHus YIK3aMEHAIIMOHHOTO OHIIeTa

B ciyuae BeneHust yueOHOTO mpoiiecca ¢ HUCIOJIB30BAHUEM JJIEKTPOHHOTO OOyuYeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJIep)KaHWe OuieTa MOXKET OTIUYAThCS OT
NPUBEJICHHOTO.

Ok3aMeHarmoHHbHA Omitet Ne 1

1. HWepapxuyeckne YpPOBHH CTPYKTYpHI TBEpPAOTO Teia (aTOMHas CTPYKTypa,
MUKPOCTPYKTYpA).

2. Jlucnokanuu B Kpuctauiax (IpOTsKHBIE Te(EKTHI).

3. 'a3oTpancnopTHbIe peakinu. TexXHOIOTUsl UX MPOBEICHUSI.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYVUAIOT ObYHAIOIIUECA

[IpoBepka TEOpETUYECKUX 3HAHWKM IPOBOAUTCS IO BCEM TEMaM, C HCIOJIb30BAHUEM
KOHTPOJIBHBIX BOIIPOCOB, ITPAKTUUECKHE HABBISKM OTPaOaTHIBAIOTCS HA Ta0OPAaTOPHBIX padoTax.

OO0mmast omeHKa 3HAHWK OOYYArOIIMXCS 1O AWCIHHILTUHE mpoBoauTcs mo 100-0autsHOM
HIKajle MCXOJs U3 MaKCUMyMa, MpHBEIEHHOro B Tabauue Huwke. OpraHu3almOHHO-yueOHas
paboTa B ayAMTOpWHU OIICHWBAETCS HAa OCHOBE TAKMX KPHUTEPHUEB KaK IMOCEIIaeMOCTh 3aHITHH,
CBOEBPEMEHHOE M Ka4eCTBCHHOE BBINIOJIHCHHE [OMAIIHUX 3aJaHWi, aKTHBHOCTH BO BpEMs
IPOBEJCHUS TMPAKTUYECKUX 3aHATUN (y4yacTHe B OOCYXJIEHUM TEKYLIEro M HPONHIEHHOIO
Marepuana, OTBEThl Ha BOIPOCHI, PEIICHHE 33Jad M T.I.), BBIIIOJHEHUE BCEX JIAOOPATOPHBIX
pabor ¢ coOmomeHMeM TpeOOBaHW TEXHMKH O€30MacHOCTH, YMEHHE IPaBHIIBHO
MHTEPIIPETHPOBATH PE3YNIbTAThl U 0OOCHOBATH HCCIICAOBAHHS.

8.1. Cemectp 8

Howmepa paznenos Bunast pabot Maxcumanpioe
KOJIMYECTBO 0aJioB
OpraHu3anoHHO-y4eOHast paboTa B Ay JUTOPHH 5
1-3 JlaboparopHble paboThl (HIOATOTOBKA, BEIIIOIHEHHUE, 25
3aINTa)
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CamocrosiTenbHas padora (moAroToBka pedepara u 10
JTOKJIa/1a 110 BEIOpaHHOM TeMe)
HtoroBeie 6ecelbl M0 TEOPETUISCKOMY MaTepHATY 10
UTOI'O 50
DK3aMcH 50
OO0muii uror 3a cemecTp 100
CooTtBeTcTBHE 0AJIJIOB OLIEHKE
OlLieHKa 10 MATHOAIILHOM TIKaJIe
KonuuectBo 6amios u3 =
100 ECTS Ok3ameH, auddepeHpoBaHHbIT 3auet
3a4eT
90-100 A OTJIUYHO 3a4TCHO
80-89 B 3a4TCHO
75-79 C XOpoto 3a4TEHO
70-74 D 3a4TEHO
60-60 E YIOBIIETBOPHUTEIHHO SaTTeno
35-59 FX HE 3a4TCHO
034 F HEYIOBJICTBOPUTEIILHO o 3a9Tem0

9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLUECCA AJIA JIULL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJIN/IOB

B xozxe peanuzanuu JUCHUILIMHBI UCTIOIB3YIOTCS CIEAYIOUINE JOMOJTHUTEIbHBIE METOIbI
00y4YeHUsI, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTallii O00yJaroNIuXxcs B
3aBHCUMOCTH OT UX UHAMBHUAYaIbHBIX OCOOEHHOCTEH:

1) JUTSL CJIETIBIX U CIIa0OBUIAIINX:

— JeKuuu Oo(QOpMISIOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTa, JTOCTYIHOIO C
MOMOIIHIO0 KOMIIBIOTEPA CO CTICIUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECTIICUCHUEM;

— JUIS ~ BBIIOJHEHWsS  3aJaHus TpU  HEOOXOAMMOCTH  INPEAOCTaBISIETCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BOZMOKHO TAKXKE UCTIOJIB30BAHUE COOCTBEHHBIX yBEIMYUBAIOITNX
YCTPOMCTB;

— MUChMEHHBIC 3aJJaHuUsT OPOPMIIIOTCS YBEIHUESHHBIM IPU(TOM.

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

— JIEKIUU 0POPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

— MUChbMEHHBIE 33aJJaHUS BBIIOJHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM QopMe;

— 9K3aMEH TIPOBOJUTCS B THCHbMEHHOH (opMe Ha KOMIBIOTEPE;, BO3MOXKHO
npoBeJieHue B popMe TeCTUPOBAHUS.

3) JUTSI TUT] C HAPYIIIEHUSMU OMOPHO-/IBUTATEIILHOTO armapaTra:

— JeKuuu Oo(QOpMIISIOTCS B BHJE D3JIEKTPOHHOTO JOKYMEHTa, JTOCTYIHOIO C
MOMOIIHI0 KOMIIBIOTEPA CO CTICUATH3UPOBAHHBIM IMPOTPAMMHBIM 00ECIICUCHUEM;

— MMChbMEHHBIE 3aJJaHUS BBITOIHSIOTCS HA KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HIIU BBIMOJIHSAIOTCS B MTUCbMEHHOM
dbopme Ha KOMIIBIOTEPE.

[Ipn HeoOXOIMMOCTH TMpeayCMaTPUBAETCS YBEIWYCHHE BPEMEHH [UIsI TOATOTOBKH
OTBeTA.

[Ipouenypa mpoBeAcHHS  NPOMEKYTOYHOW  aTTeCTallud AN OOydaroluXxcs
YCTaHABIMBAaETCA € YYETOM HUX HHAUBUAYAIbHBIX TCUXO(PU3UYECKUX OCOOCHHOCTEH.
[IpomexyTouHast aTTecTausi MOKET MPOBOJAUTHCS B HECKOJIBKO ATAIOB.

[IpoBenenue mpoueAypsl OIEHUBAHHUS pE3YyJIbTaTOB OOY4YEHHs JIOMYyCKaeTcs C
UCTIOJIb30BaHUEM JIMCTAHIITMOHHBIX 00Pa30BATEIBHBIX TEXHOIOTHA.

Ob6ecneunBaeTcs J0CTYI K HHOOPMAIMOHHBIM U OMOIMOTpadUIeCKUM pecypcaM B CETH
WNuTteprer nns kaxmgoro oOydaromierocss B (opMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSM HX
3I0POBBS U BOCTIPUSATHUS HHPOPMAIUH:



10

1) JUIA CIENBIX U CIIA0OBUIAIINX:

— B IIEYaTHOHM (popMe yBETUUEHHBIM MIpU(TOM;

- B (hopMe AIIEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHX U CITA00CTBIIIAIINX

— B IeUaTHOM opme;

- B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

3) JUIs1 OOYJaroIIMXCsl ¢ HAPYIICHUSIMU OTIOPHO-/IBUTATEILHOTO amnmnapara:
— B IIEYaTHOH popme;

- B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

10.  MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHUE YYEGHOI'O ITPOLIECCA

JleKMOHHBbIE 3aHATHSA MIPOBOJATCS B ayJUTOPUHU HA TPYIILy, 000pyI0BaHHON MEIOBON
WM WHTEPAKTUBHOM JOCKOH, MYJIBTUMEAUNHBIM IPOEKTOPOM M HSKPAHOM — XHUMHUYECKHI
daxynbrer oul'Y (r. Jonenk, yn. [llopca 17a).

JlaGopaTopHble 3aHATHS 110 TAHHOMY KYpPCY IPOBOJAATCS B XUMUYECKHUX JIaOOpaTOPHUSIX
Kadenpsl HEOPraHMYECKON XUMUU, OCHAIIIEHHBIX HEOOXOJUMBIM 000PYOBaHUEM U PEaKTHBAMH.

JonomuauTtenpHOE obecniedenue: Wi-Fi goctyn B Kopmycax yHUBEpPCHUTETa, TEKCTOBBIE U
AIIEKTPOHHBIE pecypchl HayuHOl OMONHOTEKN YHUBEPCUTETA.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas quTeparypa

1. SI6noukoBa H.B., benoycoa E.E. YeOwbnue K.A. CoBpeMeHHblE METOABI CHHTE3a H
WCCIICZIOBAHUSl COCAUHEHUN DPEIKUX M PEIKO3EMENbHBIX 3JIEMEHTOB [DJEKTPOHHBIM pecypc]: yd.
noco6. mist cryaeHToB OY Maructp xum. ¢-ta. — onenk: JlorHY, 2016. — TeKCT: 31e€KTPOHHBIH.

2. S6noukoBa H.B. CoBpeMeHHble = METOAbl  CHHTE3a  HEOPraHUYECKUX WU
OopraHoMerajanueckux coeauHeHuit [Tekct]: yd.-meron. mocob6. ns crya. 1 kypca OKP
«Maructp» xuM. ¢-ta / H.B. S6noukosa, A.C. llltonna, A.B. Urnartos; JloHenkuii Hail. yH-T,
xuM. ¢-T, Kad. Heopras. xumun. — Jlonenk: JJouHY, 2013. — 107 c.

3. TpetwsikoB 0.1, Jlenuc Y. XuMust u TEXHOJIOTUS TBEPAO(A3HBIX MAaTEpUaIOB. - M.:
Hzn-so MI'Y, 2005. — 256 c.

11.2. [lononHuTenbHas IUTEpATypa

1. Baproxun B.H. Hanomatepuansr / B.H. Baptoxun., C.B. Tepexos. — Honenxk: JoaHY,
2016.—-348 c.

2. PeokonkoB /. WM. Hanomarepmansr: yueOHOe mocobme / JI. W. Pepkonkos, B.B.
JIésuna, 2.J1. /I3un3urypu. Mocksa: bunom. JlaGopatopus 3nanuii. 2008. 365 c.

3. AsapenxoB, H.A. HaHocTpykTypHblE NOKpBITHS U HaHOMarepuaiabpl: (OCHOBBI
nonydenus. CpoiictBa. O6nactu npuMeHeHus:: OcoOeHHOCTH COBPEMEHHOTO HAHOCTPYKTYPHOTO
HanpaBiieHus: B HaHoTexHojoruu / H.A. AzapenkoB, B.M. bepecueB, A.Jl. Ilorpe6nsxk, J[.A.
Konecnukos. - M.: K/I JIu6pokom, 2013. — 368 c.

4. KommaxoB, A.I'. OCHOBBI TEXHOJOTMH W TpPUMEHEHWEe HaHomarepuaioB / A.l.
Konmakos, C.M. bapunos, M.U. AneimoB. - M.: @u3marnut, 2013. — 208 c.

5. AnekceeHko, A. A. DOyHKUIMOHAJIbHBIE MaTepualbl Ha OCHOBE IUOKCHJA KPEMHUS,
nojyuyaeMble 305b-resib MetogoM / A. A. Anekceenko, A. A. boiiko, E. H. Tlognenexusrii. —
lomens: ITTY um. I1. O. Cyxoro, 2008. — 183 c.

6. Peaxue u paccesHHbIE 37eMEHTbl. XuUMHUS M TexHosnorus. B 3-x kxurax. Kuura 1:
VYuebnuk mis By3oB / Koposun C.C., 3ummna I'.B., Pesuuk A.M. u np. / Ilox pen. C.C.
Koposuna — M.: «MUCHUC», 1996. — 376 c.
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7. Penkue u paccesHHbIC AJIEMEHTbl. XUMHUA U TexHojorus. B 3-x kuurax. Kuwura 2:
VYuebnuk s By3oB / Koposun C.C., 3umuna I'.B., Pesuuk A.M. u np. / Iloxg pen. C.C.
Koposuna — M.: «MUCHC», 1999. — 464 c.

8. Penkue u paccesHHble 3JeMEHThl. XuMusi U TexHonorus. B 3-x kaurax. Kuaura 3:
VYuebnuk s By3oB / Kopoun C.C., bykun B.U., ®énopos I1.U., Pesnuk A.M. / ITox pen. C.C.
Koposuna — M.: «MUCHC», 2003. — 440 c.

9. benoycona E.E., KpuBo6ok B.U., Po3annes I'.M., Yotuit K.}O. // Xumuszm ocaxaeHus
M(II) B cucremax M(NO3);—Na,WO,—HNO;—H,0, rne M(IIl) = Al, Ga, In, Sc, Y. — XKypH.
HeopraH. xumuu. — 1992, — T.37, Nel1. — C.2590-2597.

10. benoycoBa E.E., Pozanmes I'.M., Kpuobox B.M. // Cnoco6 mnomydeHus
napaBosbppamaToB snemeHToB III rpymmel. — Ilatent Poccmiickoit denepammu Ne260503 ot
11.09.1995.

11. benoycosa E.E., KpuBo6ox B.U., Pozannes I'.M., 3emckoBa O.B. // YcnoBus cunresa
JIeKaBOJIb(PPaMaTOB HEKOTOPHIX 3JIEMEHTOB TpeTbel rpynmsbl. — XKypH. Heoprad. xumuu. — 2005.
—T.50, Ne8. — C.1371-1376.

12. Cemuenko I'.JI. 3osb-renp mporecc B KEPAMUUYECKON TEXHOJOIMHM. — XapbKOB. —
1997. - 143 c.

13. TI'ycee A.M.,, Pemnmens A.A. Hanokpucramimdyeckue wmarepuainbl. — M.
OU3SMATIIAUT. —2001. — 224 c.

14. Muxaiinos O.B. Uro takoe TemriatHelii cuHte3 / CopocoBckuii 0003peBaTebHBIN
KypHaI. — 1999. — Ne 10. — C. 42-50.

15. Jlokmmu 3.01. Pa3zpaGoTka TeXHOJOTHH HM3BICUCHHS DPEIKO3EMEIbHBIX AJIEMEHTOB
IPU CEPHOKHCIOTHOW nepepaboTke XMOMHCKOrO amaTUTOBOIO KOHLIEHTpaTa Ha MHUHEpaJIbHbIE
ynoopenus / D.11. Jlokmun, O.A. Tapeesa; nmox pea. IL.b. I'pomoBa. — Amarutsei: KHII PAH,
2015.-268 c.

12. NHOOPMAIMOHHELIE PECYPCHI

1. HaumonanbHast  3JjiekTpoHHasi  OumOamoreka  (HOB): ¢benepanpHast
rocynapcTBeHHass MH(popManmonHas cucremMa / MunucrepctBo Kymbryper P®; Poccuiickas
rocyaapcTBeHHas 6ubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpaimienus:

01.09.2023). — Pexxum noctyma: cBOOOAHBIN, oAnHcka. HeoOXxonuma ycTaHOBKa IPOTPaMMHOTO
obecrnieyeHus. — TeKCT: IIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenusi: 01.09.2023). — Pexum goctyma: Ijisi aBTOPHU30B.
IIOJIb30BaTeNe. — TEKCT: dJEKTPOHHBIN.

3. Hayunas snextponnas Oubnuotreka «KuGepJlenmnkay: caiit / Acconuanus
«OtkpeiTas Hayka». — MockBa, 2014. — URL: https://cyberleninka.ru/. — Pexum mnocryma:
CBOOOAHBIN. — TEKCT: 3NMEKTPOHHBIMH.

4. DNeKTpOHHO-OUOIMOTEeUHAS cucreMa «JlaHby: [caiit]. — URL:
https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum noctyna: Ansi aBTOPH30B.
IIOJIb30BaTeNe. — TEKCT: dJEKTPOHHBIN.

5. IBC IOpaiit: >nexTpoHHas 6ubnHoTeYHast cucreMa: caiT. — Mocksa, 2013. —
URL: https://biblio-online.ru (nara obpamenus: 01.09.2023). — Pexxum moctyma: Uit aBTOPH30B.
nosb30BaTenei. — TeKCT: JIEKTPOHHBIM.

6. jekTpoHHO-0MOanoTeunasi cucrema Jloul'Y: caiitr / ®T'BOY BO «/lor['Y». —
Honenk, 2016. — URL: http://library.donnu.ru/ (mata oOpamenusi: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOIHBIN. — TEKCT: 3JEeKTPOHHBIN.

7. JJeKTpoHHBIH Katajgor Hayunoit 6uGmuoreku [lonl'Y: pasgen caiira / Hb
Houl'Y. — Tekcr: snexrponnsiii // DBC Joul'Y: caiit. — URL: http:/library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum ngoctyma: MOUCK CBOOOMAHBIN, 3IIEKTPOHHBIE

JIOKYMEHTHBI — JiJ1s1 TTosib3oBaTene JJonl'y.
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8. JuexkTpoHnblii apxuB [oul'Y: pasmen caiita / HBb Jlonl'Y. — Tekcrt:
anektpornbit // DOBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpareHus:
01.09.2023). — Pexxum goctyma: CBOOOHBIH.

13.  ITPOI'PAMMHOE OBECIIEUEHHE

1. Windows 7 PRO (xopnoparuHnas nunensust JJoul'Y Ne 46484614)

2. MicrosoftOffice (koprioparuBHas aurieH3ust JJoul'yY Ne 46472919)

3. MicrosoftVisualStudio (muuensus nporpammel DreamSpark mis Beicimx yueOHbBIX
3aBEICHUI)

4. AwnrtuBupyc Kacnepckoro, AdobeAcrobatReader, xPDF (munensun GPL, Apache,
BSD a1 ¢cBOOOAHOTO MPOTPAMMHOTO 0OCCTICUCHHS).
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