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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

b1.B.16 XumMuveckue u KpUCTALIOXUMHUYECKHE OCHOBBI CHHTE3a (PyHKIIHOHAJIBbHBIX
MaTepuasoB

1. Kog ¥ HaumMeHOBaHMe HanpasneHus nogrotosku/cneuymnansbHocTn: 04.03.02 Xumuns,
du13MKa 1 MexaHuka maTepmanoB

2. Mpodnnb nogroToBkM/cneymanmsauua: matepmanoBsegeHme n NHQYCTpus HAHOCUCTEM
3. KBanudmkauusa BbinyckHuKa: 6akanasp

4. dopma oby4yeHuUA: oYHas

5. Kachenpa, oTBevarLwan 3a peanmsaumio QUCLUUNMIUHLI: Kadeapa matepuanoBegeHna u

MHOYCTPUN HAHOCUCTEM

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

7. PexomeHaoBaHa: Hay4yHO-MeTOANYECKUM COBETOM XMMNYECKOro dpakynbTeTa, MpOoTOKOs
Ne4 ot 11.04.2024

ommemku 0 rpodsieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbIn roa: 2025-2026 CemecTtp(bl): 3



9.llenu n 3apaum y4eO6HON 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 KPUCTAJIOXUMHUYECKUE OCHOBEI
0 meTodax cuHTesa w MeToAbl CUHTE3a HEOPraHU4ecKOro CHHTEe3a
ceoncreax Matepuanos YMeTb: MCnonb3oBaTb TeopeTuyeckne 3HaHus
Martepuanos PasnniHoro ONA  peleHnss KOHKpeTHbIX 3ajad CcuHTesa
pasnuMyHoro Ha3HayeHus (B TBEPAO(A3HbIX MATEPUATIOB.
Ha3Ha4eHns, B TOM ToM “mcrie BnageTtb: HaBblkaMW MPUMEHEHUS 3HaHUN W
smcne HaHomartepuanos YMEHUA AN MHTeprnpeTauum u mMogenupoBaHus
HaHoMaTepuanos, Ans )BCOOTBeTCTBI/!’I/I NPOLECCOB  MONyYEHMs: WMPOKOrO  Kpyra
peLLIeHIA C nocrasnexHon MaTepuanoB, BKMo4Yass OOBEKTbl, MONyYEeHHbIe
NPOMECCUOHANEHLIX sahaden CaMOCTOATENBHO B pamkax Hay4HO-
sapad 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 MOEM B HayyHOW nuTepaTtype,
KOHKPETHbIX COCTaBMsATb KOHCMEKTbl W NnaHbl TEKCTOB,
npodeccnoHaneH | HaxoauTb Heobxoanmyto WHpopmaumio,
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  METOAOB
obpaboTky M aHanu3 3HaHUAMMU aHanu3a wmaTtepuanoB MO YCTAHOBIEHUIO WX
pesynbTaTtoB BO3MOXHOCTEN cocTaBa, CTPYKTYPbl U CBOWNCTB;
nccrnenoBaHus, OCHOBHbIX YMeTb: NPUMEHATb OCHOBHblE METOAbl aHanusa
NOoMyYeHHbIX MEeTOAOB aHanu3a | Ans no YCTaHOBIEHWs COCTaBa, CTPYKTYpbl M
OCHOBHbIMW MeTOAaMM BELLECTB, CBOWCTB MaTepunanos;
aHanu3a BELLECTB, 31EMEHTHOIO U BnageTtb: HaBblkaMu 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 MPUEMbI aHanNM3a pesynbTaToB
aHanusumpyet aHanusa maTepuanoB C Uefblo YCTaHOBNEHUIO
pesynbTaThbl MX COCTaBa, CTPYKTYpbl U CBOWCTB;

TUMNOBBIX 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 UCCNeLOBaHUA cocTaBa, CTPYKTYpbI
maTepuanos (B 1 CBOWCTB MaTepuarnos;

TOM 4yucne

HaHoOMaTepuanos

)

MK-4 | CnocobeH nposogutb | K-4.1 | BeinonHseT 3HaTb: cTaHdapTHble TexHonornyeckune
aHanu3 CbIpbs n CTaHAapTHbIe onepauum  ONS  Xapaktepusauuum  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: HaBblkaMX BbINOSIHEHUS] CTaHOAPTHbIX
mMaTepuanos TEXHOMNOrMYeCcKnx onepauumn ans
Xapaktepmsauum Cbipbsl, MPOMEXYTOYHON U
KOHEeYHON NpOAYyKUUK Npon3BOACTBA
mMaTepuanos;.

MK-4.2 | CocTtaensier 3HaTb: OCHOBHble TPebOBaHUA K OGOPMIIEHUIO
NPOTOKOSbI NMPOTOKONIOB aTTecTauun maTepuarnos;
aTTecTayum yMeTb: NOoAroTaBnMBaTb [AOKYMEHTauuio Mo
mMaTepurasnos U MTOram UcnbiTaHWn MaTepUaros;

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

paboTte B

COOTBETCTBMM C

3aaHHOMN

dopmon

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

Pdopma NnpomMeXKyToOHHOM aTTecTauum — ouddepeHUNPOBaHHbIN 3a4eT.




13. TpyaoemkocTb No BMAam y4ye6HoOM paboTbl

TpyooemkocTb
Bua yueGHoi paboTsl Bcero To cemecTpam
Ne cemecTpa Ne cemecTpa
3
KoHTakTHasa pabota
nekuuu 36 36
npakTndeckme 36 36
B TOM 4ymChe: nabopartopHble
KypcoBas pabota
CamocTtosTensHasi paborta 36 36
MpomexyToyHas aTtTecTaums
Utoro: 108 108

13.1. CopepxaHme AUCLMUNIIUHLI

Ne Peamuzanusa
HanmenoBanue pazaeiaa
i pasnena Copepxanue pazaena JUCIHUILTUHBI NYCHUIIINHEI C
/ JUCHUIIIINHBI IIOMOLIBIO OHJIAMH-
s Kypca, OYMK
1. Jlekuuu
1 | OcHOBHEIC Knaccugukaruss MaTepuaioB: o01asi, mo COCTaBy, 0 CTPYKTYype, M0 https://edu.vsu.ru/c
NOAXOMBI K (dbopmam cyiiecTBOBaHuUs, 10 HYHKIIMOHAJIBHBIM CBOMCTBaM. [IpHHIMITBI ourse/view.php?id
KJIaCCHpUKAIIH MOJIy9YEeHUS MaTePHUAJIOB: IEPUOTUUYHOCTH; CTPYKTYPHOTO TH3aiiHa; =11351
Oen o XUMHUYECKOTO, TEPMOJMHAMUYECKOTO M CTPYKTYPHOT'O TIOJ00HS;
NPUHLHIIBL HENPEPHIBHOCTH U COOTBETCTBHUS KOMIIOHEHTOB PABHOBECHOM
HOJTyYCHHUS CHUCTEMBI, OTPAHUYEHHUSI YUCIIA HE3aBUCUMBIX [TApaMETPOB
MaTepHalon COCTOSIHUSI B PABHOBECHOW CHCTEME; CTPYKTYPHOTO
pa3ynopsAI0YEHUs HEMOCTOSHCTBA COCTAaBA; XUMUYECKOTO,
CTPYKTYPHOTO, ()a30BOT0 YCJIOXKHEHUS U JIP. U UX CYITHOCTD.
2 | Merozst N3menbuenue, pacTBOpeHue, ylapuBaHue, https://edu.vsu.ru/c
HEOPTaHUIECKOT | jepekpUCTAIIM3AIINS, OCAKICHUE, TEKAHTHPOBAHME, ourse/view.php?id
%;ﬁ?;i; (buIbTpOBaHUE MPU HOPMAILHOM JIaBICHUH U MOJI BAKYYMOM. =11351

OCHOBE peaxIui
HOHHOTO 0OMeHa
B BOJIHOU cpefie.
OKHUCIIUTENBHO-
BOCCTAHOBHTED
HbIE pEaKIiu B
HEOpraHH-
YECKOM CHHTE3E

Cymika Bemects. [IpokanuBanue. [ImaHnpoBanue cuHTe3a.
Bb100p MEeTO/10B M MCXOHBIX BEIIECTB. XapaKTepUCTUKA

noOOYHBIX BEIIECTB B BOJHBIX pacTBopax. [lomyuenue
HEPACTBOPHUMBIX U PACTBOPUMBIX coequHeHni. CHHTE3

MPOAYKTOB U UX CBOMCTB. Peakunu B BOJIHBIX pacTBOpax.
Peakuy B HEBOJHBIX PaCTBOPUTEISAX. ATPOTOHHBIE
pactBoputenu. AMdoTrepHbie pacTBopuTenn. KuciotHeie
pactBopuTtend. OCHOBHBIE pacTBOpUTENH. Teopus
conbBocucteM. [lonyuenne 6€3BOTHBIX COJIEH METAJIJIOB.
JucnponopimoHUpOBaHKEe U KOHIIPOIOPIIUOHUPOBAHHKE.
Peakinu B pacmiaBax coseid. CHHTE3bI TyTEM JIEKTPOJIN3A.

HNCXOAHBIX BEIICCTB. MeTO}II)I pasaciICHuA MPOAYKTOB CUHTE3a U

JIBOMHBIX COJIEN U KOMIUIEKCHBIX COEAMHEHUM. XapaKTepUCTUKA




Merauiorepmusi.

MeTOZ[I)I CHHTC3a
HaHOMAaTEpHaJioB

VYcnoBus nosydeHuss HAHOYACTHIl U HAHOMATEPHAJIOB.
Knaccudukanus u obuias xapakTepucTHKa METOI0B MOTYUYESHHUs
HAHOYACTHI] U HAHOMATEPHAIIOB (BBICOKOIHEPTI€TUYECKUE
METO/bI, MEXaHOXUMHUYECKHE METO/IbI, METO/I HAHOPEAKTOPOB,
METO/IbI KOJUIOUAHON XUMHUU, METOIbI MTOTyUEHUS
BBICOKOTIOPUCTBIX U BBICOKOJIMCTIEPCHBIX CTPYKTYP
3aMelIeHUEeM OJHOI0 U3 KOMIIOHEHTOB Ie€TePOTreHHON CUCTEMBI
XUMHUYECKOM peakiuen iu aHOAHbIM pacTBopeHuem). CHHTE3
HAHOYACTHI] B MaTpHUIlax (HyJIbMEpHBIE, OTHOMEPHBIE U
JIBYMEpHBIE peakTopsl). [lomyduenne HaHOYACTHUI] B HYJIbMEPHBIX
HaHopeakTopax. Ctpykrypa Y-ueonutos. [lonyuenue
HAHOYACTHI] B OJIHOMEPHBIX HaHOpeakTopax. CTpyKTypa
neonutoB (MFI, Me30mopucTbie MOJIEKYJISIPHBIE CUTA,
me3omnopucThiii SI02, ME30MOPHUCTHIC ATFOMOCHIIHKATHI,
MOPUCTHINA okcuA amtoMuHus). [lonydeHrne HaHOYACTHIL B
JIBYMEpPHBIX HaHOpeakTopax. CTPyKTypa ¥ COCTaB CIOMCTHIX
JBOMHBIX TUAPOKCUAOB. [lomyueHne HaHOYaCTHUIl B
HAaHOPEAKTOpax HAa OCHOBE HAHOCTPYKTYPUPOBAHHBIX
nmoJIMMepHbIX cucteM. opMHUpoBaHEe HAHOYACTHI] B
ampuuIbHBIX 0110K-cononanmepax. OOpa3oBaHNe HAHOYACTHUI]
METAJIJIOB B MOJIUAJIEKTPOIUTHBIX CUCTEMAX C PErYIsIPHBIMU
MUKpOCTpyKTypaMu. CHHTE3 HAaHOYACTHUI] METAJUIOB B
nenapumepax. DopMupoBaHHE HAHOYACTHI] METAIIIOB B
ITOJIOCTSAX NOJIMMEPHON MaTpPHIIBL.

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

MeTtopl
TBepA0(ha3HOro
CUHTE3a

da30BbIe AUATPAMMBI JIBYXKOMIIOHEHTHBIX CHCTEM KaK
TCOMETPHUYECKOEC MPEICTABIICHUE TEPMOIMHAMUICCKIX JAHHBIX.
[TpaBuno ¢a3 ['m66ca. Pabora ¢ mpoekuusamu u ceueHusimu P-T-
X muarpamM. OCHOBHBIC THITHI KOHJICHCUPOBAHHBIX (ha30BbIX
JUarpamMm JIByXKOMIIOHEHTHBIX CUCTEM: C TIPOCTOM IBTEKTHKOM,
¢ 00pa3oBaHWEM KOHTPYIHTHO M HHKOHTPYIHTHO TUIABSITUXCS
MIPOMEXYTOUHBIX COETMHEHUH, C pacclianBaHUEM B )KHJIKOU
(aze, c HEOrpaHUICHHBIMHU H OTPAHUYCHHBIMH TBEPIBIMHU
pacTBopam, ¢ OIUMOP(PU3MOM KOMIIOHEHTOB U COSAMHEHHH.
KonneHcupoBaHHBIC THATPAMMEBI TPEXKOMITOHEHTHBIX CHCTEM.
da30BbIe paBHOBECHS B CyOCOIUTYCHOM 00IacTy.
Wcnonp3oBanue (pa3oBbIX AUMAarpaMm Ui BBIOOpa yCIoBUM
cunTe3a. CuHTe3 myteM TBepaoda3HbIX peakiuii. OCHOBHBIE
3aKOHOMEPHOCTH. DKCIEPUMEHTAIBHOE OCYIIECTBICHUE, POITh
temreparypbl. COBMECTHOE OCaX/IeHHE KOMIIOHEHTOB U3
pactBopoB. Kpucrammm3zamus 3 pacTBOPOB M PacIijlaBoB.
Hcnons3oBanue (a3oBbix auarpamm. KpuBbie pacTBOPUMOCTH.
OcobennocTtu 3aposieodpa3oBanusi. Bo3aMOXHOCTh
oOpa3oBaHus MeTacTabUIbHBIX ¢a3. [lonurepmuueckue u
M30TEPMHYECKUE TIPOIECCHI CHHTE3a. DKCIEPUMEHTAITBHOE
odopmienue. Kpucrammmzanus u3 mapoBoii pa3sl. OCHOBHEBIE
3aKkoHOMepHOCTH. [Iporiecchl cyOnmmanuy u KOHIESHCAIUH.
YmpaiieHrue COCTaBOM BHYTPH 00JIACTH TOMOTE€HHOCTH
OT)KUTOM B TIape KOMIIOHEHTOB. CHHTE3 ¥ OYHCTKA

BEIIECTB C MOMOIIBI0 XUMHUECKUX TPAHCTIOPTHBIX peakinii B
napoBoii ¢aze. TeopeTnueckre OCHOBBI, OCHOBHBIE
3aKOHOMEPHOCTH U BO3MOXKHOCTH. BrIpamnBanue
MOHOKpHUCTaLTOB. O61IHe 0coOeHHOCTH. MexaHu3Mbl PocTa

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




KpUCTaJIJIOB. BeIpalnuBanue u3 pacijiaBoB U pacTBOPOB.
Mertoast Yoxpanbckoro u bpumkmena- Ctokbaprepa. 3oHHas
1u1aBka. BeipamuBanue u3 ra3oBoi ¢gassl. ['a3omnnazmeHHbIH
Meron Bepneitns. [lonydyeHne TBepIbIX BEIIECTB B BUAE TOHKUX
CJIOEB U IIEHOK. [lonMKpuCTaININYECKHE U SIIUTaKCUAJIbHBIC
IUICHKH. XHUMHUYECKOE OCaKICHHE U3 MapoBoi (a3bl,
HCIIOJIb30BAaHUE TUAPUJIOB, TAIOTCHHUIOB, METAJUIOPTAaHUYECKUX
COCTUHEHUH.

2. IlpakTHyecKue 3aHATHS

OCHOBHEbIE Knaccnduxanus MmaTepranos: 00Ias, Mo cocTaBy, II0 CTPYKType, o Gpopmam | https://edu.vsu.ru/c
NOJAXOMbI K CYyIIECTBOBAHMA, 11O (PYHKITMOHAIEHBIM CBOUCTBAaM. [IpUHITUITEI IOy YCHUS ourse/view.php?id
;ﬁiﬁ;ﬁggsunn MaTepHraioB: HEPUOANYHOCTHU,; CTPYKTYPHOT'O Z[I/I33171Ha; XUMHUYCCKOTI'O, =11351
OCHOBHEIE TEPMOJIMHAMHYECKOTO ¥ CTPYKTYPHOTO IO 100MS;
IPMHIIHIIBI HENPEPBIBHOCTU U COOTBETCTBHS KOMIIOHEHTOB PABHOBECHOM
TIOJTy"CHHA CHCTEMBbI, OTPaHUYEHHUSI YK CIIa HE3aBUCUMBIX [TApaMETPOB
MATepHATon COCTOSIHHSI B PABHOBECHOM CUCTEME; CTPYKTYPHOTO
pa3ynops104eHs] HEMOCTOSHCTBA COCTaBa; XUMHUECKOTO,
CTPYKTYPHOTO, (ha30BOT'0 YCIOKHEHHUS U JIP. U UX CYIIHOCTb.
Metozs! N3menpueHue, pacTBOpeHuE, yriapuBaHue, https://edu.vsu.ru/c
HEOPraHMHECKOr | epekpucTaIM3alMs, OCAKICHHUE, ICKAHTUPOBAHHUE, ourse/view.php?id
%;E?:?é (unbTpOBaHKE NPK HOPMATLHOM JABJIECHUH U O] BAKYYMOM. =11351
ocrose peaxiii | CYIIKa Berects. [IpokamuBanue. IlnanupoBanue cuHTesa.
MOHHOTO Br160p METO/10B ¥ HICXOAHBIX BEIIECTB. XapaKTepUCTUKA
obMeHa B MCXOJHBIX BEIIECTB. MeTOoIbl pa3/iesieHus IPOJAYKTOB CUHTE3A U
BOJIHOH cpere. noOOYHBIX BEIIECTB B BOJHBIX pacTBopax. [lomyueHune
Soitiﬁi:;};};; HEPaCTBOPUMBIX U PaCTBOPUMBIX coeuHeHu. CHUHTE3 TBOMHBIX
Hbie peakpn B | COICH M KOMIUICKCHBIX COCAMHCHHI. XapaKTepuCTHKa
HEOpraHu- IIPOJIYKTOB M UX CBOMCTB. Peakiny B BOJHBIX pacTBOPAX.

YCCKOM CHUHTEC3C

Peaknuu B HEBOJHBIX PacTBOPUTENSAX. ATIPOTOHHBIE
pactBoputenu. AM¢oTtepHbie pacTBopuTenu. KuciorHsie
pactBoputenu. OCHOBHBIE pacTBOPUTENH. Teopust
conbBocucTeM. [lomyuenne 6€3BOIHBIX COJEH METAIIIOB.
JucnponopuuoHUpOBaHUE U KOHIPONIOPLUUOHUPOBAHUE.
Peakuuu B pacruiaBax coneil. CUHTE3bI IyTEM 3JIEKTPOJIN3A.
Meramiorepmusi.

MeTtoabl
CHHTE3a
HaHOMAaTepHaJIo
B

VYcioBus monydeHHns HAHOYACTUIl 1 HAaHOMATEPHUAJIOB.
Knaccudukanus u o011as xapakTepuCTHKa METOAOB MOJTy4YeHUs
HAHOYACTHI] 1 HAHOMATEPHUAJIOB (BHICOKOIHEPTETUUECKHUE
METO/Ibl, MEXaHOXUMUUYECKUE METO/IbI, METOJ HAHOPEAKTOPOB,
METO/IbI KOJUIOMTHOW XUMHUHU, METO/IbI TIOJTYYEHHUS
BBICOKOIIOPUCTBIX U BBICOKOJIUCTIEPCHBIX CTPYKTYP 3aMELIEHUEM
OJHOTO M3 KOMIIOHEHTOB T€TEPOr€HHOW CUCTEMbBI XUMUYECKOM
peakuuei niM aHoAHbIM pacTBOpeHreM). CUHTE3 HaHOYaCTHI] B
MaTpuIax (HyJIbMEpHbBIE, OTHOMEPHBIC U IBYMEPHBIC
peaktopsl). [lonyyeHne HaHOUACTHUII B HYJIbMEPHBIX
HaHopeakTopax. Ctpykrypa Y-1mieonutoB. [lonyuenue
HAaHOYACTHI] B OJTHOMEPHBIX HaHOpeakTopax. CTpyKTypa
neonutoB (MFI, Me3omopucTbie MOJIEKYIISIPHBIE CUTA,
me3onopucThiii SiO2, ME30MOPUCTHIE ATFOMOCHITUKATHI,
MOPUCTHINA OKCUJ amfoMUHUsA). [ToydeHrne HaHOYaCTHII B
JBYMEpHBIX HaHOpeakTopax. CTPYKTypa U COCTAB CIIOMCTHIX
JIBOMHBIX TUAPOKCUIOB. [TomydeHne HaHoOYacTuIl B
HaHOPEAKTOPAaX Ha OCHOBE HAHOCTPYKTYPUPOBAHHBIX
MOJUMEPHBIX cucteM. DOopMUpPOBAHNE HAHOYACTHUIL B

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




ampuPUIBHBIX O0K-conoaumepax. OOpa3oBaHNEe HAHOYACTHUI]
METAJUIOB B MOJIMAJIEKTPOJIUTHBIX CUCTEMAX C PErYJIIPHBIMU
MHUKPOCTpYKTypaMu. CHHTE3 HAaHOYACTHUI] METAJUIOB B
neHpuMepax. PopmMUpoBaHNE HAHOYACTULl METAJIIOB B
IIOJIOCTSIX IOJMMEPHOM MaTpPHUILIBL.

MeTtobl
TBepA0(ha3HOro
CHUHTE3a

®da30BbIe AMarpaMMbl AByXKOMIIOHEHTHBIX CUCTEM KaK
FE€OMETPUUECKOE MPEACTABICHUE TEPMOJINHAMUYECKUX JTAHHBIX.
[TpaBumno ¢a3 ['m66ca. Pabota ¢ mpoekuusimu u ceueHusmu P-T-
X quarpamMm. OCHOBHBIE TUITBI KOHJICHCHPOBAHHBIX (Pa30BbIX
JarpamMMm JIByXKOMIIOHEHTHBIX CUCTEM: C IIPOCTON IBTEKTUKOM,
¢ 00pa3oBaHMEM KOHTPYIHTHO U HHKOHTPY?HTHO IJIaBSIIIUXCS
IIPOMEXKYTOUHBIX COCIMHEHUH, C PACCIauBAHUEM B KHJIKON
¢aze, ¢ HEOrpaHMYEHHBIMH U OTPAaHUYEHHBIMU TBEPIBIMU
pacTBopami, ¢ NOIUMOP(HHU3MOM KOMIIOHEHTOB U COEIUHEHHH.
KonzaencupoBaHHble 1UarpaMMbl TPEXKOMIIOHEHTHBIX CHCTEM.
da3oBble paBHOBECHSI B CyOCOIMIyCHOM 001acTH.
Hcnonp3oBanue (pa3oBbIX AUarpamMm it BBIOOpa YCIOBHMA
cuHre3a. CuHTe3 myreM TBepAoda3HbIX peakiuii. OCHOBHbIE
3aKOHOMEPHOCTHU. DKCIIEPUMEHTAIbHOE OCYIIECTBIEHUE, POJIb
Temneparypbl. COBMECTHOE OCaXkIC€HUE KOMIIOHEHTOB U3
pactBopoB. Kpucrannuzauus u3 pacTBOpOB U paciljiaBoB.
Hcnonb3oBanue (Ga3oBbix auarpamm. Kpusbie pacTBOPUMOCTH.
Ocobennoctu 3aposiieodpasoBaHusi. Bo3MOKHOCTh
oOpa3oBaHus MeTacTabMIbHBIX (a3. [Tonmurepmuueckue u
M30TEPMUYECKUE TPOLECCH] CUHTE3a. DKCIEPUMEHTAIbHOE
opopmnenue. Kpucrannmsauus u3 napooit gpassl. OCHOBHbIE
3akoHOMepHOCTH. [Iporneccrl cyonmmmanuy U KOHJICHCAIIH.
VYnpaBieHne cCOCTaBOM BHYTPU 00JIACTH TOMOTE€HHOCTH
OTKUT'OM B ITape KOMIIOHEHTOB. CHHTE3 U OYUCTKA

BELIECTB C NOMOLIbI0 XMMUUYECKUX TPAHCIIOPTHBIX pEaKLUil B
napoBoii (aze. TeopeTnyeckre OCHOBBI, OCHOBHBIE
3aKOHOMEPHOCTH M BO3MOXXHOCTH. BrIpaimnBanue
MOHOKpHUCTaJII0B. O61Me 0co6eHHOCTH. MexaHu3MBbl pocTa
KpUCTAJIJIOB. BeIpamuBanue U3 paciiaaBoB U pacTBOPOB.
Metonsl Yoxpanbsckoro u bpumpxkmena- Ctokbaprepa. 30HHas
ru1aBka. BelpamuBanue u3 ra3oBoii ¢assl. ["a3zonna3meHHbIH
merox Bepueiura. [lonydeHne TBepapIX BEIIECTB B BUAE TOHKUX
CJIOEB U IUIEHOK. [lonukpucTauMueckne u 3NMUTakcuaabHbIe
IUIEHKH. XHUMHUYECKOE OCAXKIECHHE U3 MapoBOH (hazbl,
MCIIOJIb30BaHUE THPUJIOB, TAJIOTEHHUI0B, METAJNIOPraHUYECKUX
COCTUHEHUN.

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

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

No Buapl 3aHaTUR (4acoB)
n HanmeHoBaHue pasgena CamocTtodaTe
n/ MpakTnye
q OUCLMMNNUHBI Jekunn ke JlabopaTopHble nbHas Bcero
paboTta
OcHoBHble Nogxoabl K 4 4 12
1 Knaccudpukaumm maTepuaros.
OCHOBHbIe NPUHLMMEI NONYyYeHNS
MaTtepuarnos
2 | MeTogbl HEOpPraHM4eckoro 6 6 18




cuHTe3a. CMHTe3 Ha OCcHOoBe
peakumii MIOHHOro obmeHa B
BOJHOM cpefe.

OkucnutenbHo-
BOCCTaHOBUTENbHbIE peaKunn B
HeopraHu-4eCckoOM CUHTe3e

MeToabl cnHTE3a 10 10 10 30
HaHomaTepuaros

4 | Metoabl TBEpAOda3HOro cMHTE3a 16 16 16 48

WToro: 36 36 36 108

14. MeToaun4yeckume ykasaHus ans oby4arolmxcs No 0OCBOGHUIO AUCLIUNTMUHDI
[ns ycnewHoro ocBoeHUs1 ANCUMNIANHBI, HEOBX0aMMO
® UN3y4yeHWe OCHOBHbIX N OOMNOMHUTENbHbIX NMUTEPaTYPHbIX UCTOYHUKOB;
e nogroTtoBka pedpepaTtoB C Lenbio 6onee AeTanbHOro U3y4yeHns BONpocoB, paccMaTpuBaembix Ha
nekumax;
e TEKYLMM KOHTPOSb YCneBaeMocTu B oopmMe YCTHOro onpoca.

15. lNepeyeHb OCHOBHOM U [OOMOJIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEpPHeET,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUNIIUHbI

a) ocHOBHas nutepartypa:
Ne n/n UcTouyHuk

Knoteko A. B., IlpecnsikoB 1. A., Tperpsakos fO. JI. Xumwus tBepaoro tena M. :

1

Axanemus, 2006, 420 c.
2 Miromnep V. CtpykrypHas Heopranuueckas xumusi. Jlonaronpyassiii: Hutemnext, 2010
3 Y. H. P. Pao, [lx. I'onomakpumnadn. HoBble HanpaBileHHs] B XUMHUM TBEPIOTO Tea.

HoBocubupck: Hayka, 1990

0) gononHUTeNbHas mTepartypa:

Ne n/n UcToYHUK

4 Ceprees I''bB. HanoxumMusa: yyueOHOe nmnocobue,
2-e m3na. -M.: KJIY, 2007, 336 c.
YUepxkacosa T.I'. Kysumenosa O.A. HUypumaoBsBa

5 H.H. lleBuenxkxo T.M. Oc HOBH
HeoOpraHuhudadyecKOTIoO CHHTe3a : ydebO. mocobmue
nasa BITO. Usan.: KysI'TYy, 2012, 110 c.

5 A.A.Enucees, A.B. JlykaminH. PyHKIIMOHA/IbHblE HAHOMaTepHUaJbl - M.: DU3MaT/IUT.
2010

7 HoBocesioBa A.B. ®a30Brble fuarpaMMbl, UX IOCTPOEHUE U METO/IbI UCCJIEJOBAHUS.
1987.

8 [lledpep I'. XuMuueckre TpaHCIOPTHBIE peakyuu. - M.: Mup. 1964.

*y

MHOpPMaLIMOHHBIE 3NEKTPOHHO-06pasoBaTenbHble pecypchl (oduLmManbHble pecypcbl MHTEPHET)*:

Ne n/n UctouHuK
9 http://www.elibrary.ru — Hay4yHasi anekTpoHHasi GubnuoTeka.
10 http://www.lib.vsu.ru — 3oHanbHas Hay4Has bubnunoteka BIY.

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 0GecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne n/n McToYHMK



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

17. OOpasoBaTesfibHble TEeXHONIOrMKU, MUCNOfib3yeMble NpuU peanusaumm Yy4ebHOM
ANCLUMNIINHBLI, BKNOYass [AUCTaHUUOHHble oOpa3oBatenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

MpoBeaeHNe TekyLLEeN aTTecTalmm 1 CaMoCTOATENbHOW paboThl N0 OTAENbHLIM pasgenamM AUCUUNIVHGI.
OYMK https://edu.vsu.ru/course/view.php?id=11351

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme AUCLUNIINHDI:
HoyTbykK, MynbTUMeaUNHbIA NPOEKTOP, SKpaH

19. OueHou4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTalum

MopsiAoK OLEeHKM 0CBOEHMS obyYatowmmMmmncs y4ebHoro MaTepurana onpeaensieTcs
coaepkaHMeM crieayoLmnx pasaenos ANCUUNINHGIL:

HavnmeHoBaHue MugukaTop(bl
r’|\;9n pasaena aucuunivHbl K?_:\a';((e;;e” D,Cﬁ:TVI)KeIE)ISIFI) OueHouyHble cpeacTBa
(mopyns) KoMneTeHummn
OcHoBHble Nogxoabl K [K-2.1
Knaccudmkaumm )
MaTepm(gnoa. OcHoBHble IK-2 gﬁ_gi
1. | NPVHUMMbI NOMy4YeHns ITK-3 HK-3.2 TekyLiumin onpoc
maTtepuanos [IK-4 '
[1K-4.1
I1K-4.2
MeToapl
HeopraHM4Yeckoro
cnHTe3a. CuHTEes Ha IK-2.1
OCHOBE peakLmi K2 IIK-2.2
5 WOHHOro obmeHa B K-3 I1K-3.1 T .
| BogHoOW cpepne. [1K-3.2 kyLumn onpoc
OkucnurenbHo- TK-4 [K-4.1
BOCCTaHOBUTENbHbIE [IK-4.2
peakuun B HeopraHu-
YEeCKOM CUHTE3e
MeToabl cMHTe3a [K-2.1
HaHoOMaTepuarnos K2 [K-2.2
IK-3.1 .
3. IK-3 IK-3.2 Tekywwmn onpoc
I1K-4 '
I1K-4.1
I1K-4.2
MeToabl [K-2.1
TBEPAOdA3HOro [IK-2.2
CUHTe3a I1K-2 MK-3.1
4, I1K-3 ' TekyLuin onpoc
K-4 [1K-3.2
[1K-4.1
I1K-4.2
MpomexxyToyHas aTTecTaums MepeueHs BONpocos
dopma KoHTpons - anddepeHUMpOBaHHbIN 3a4eT

20 TunoBble OLEHOYHbIe cpeaAcTBa W MeToOMYecKMe MaTepuanbl, onpeaensilowme
npoueaypbl OLleHNBaHUA



20.1 TeKywMin KOHTPOIb YCNEeBaeMoCTHn

KOHTpOJ'Ib ycnesaemMoCTu no agncumninmHe ocywecTBndeTCca C NOMOLLBIO Onpoca Ha NMpPakTn4eCcKnx
3aHATUAX

20.2 NMpomexyToyHaa aTTrectaums

I'IpomemyTquaﬂ aTtrecTtauma no amcunniimHe ocyuwecTBndaeTcAa C NOMOLbHO creyrwmnX oueHOYHbIX
cpencTs: coGecep,oaaHMe no Gunetam

Cnuncok Bon pocoB

1. O6wwe NpuHLMMbI Knaccudukaumm matepmanos

2. Knaccudukauus matepmarnos rno cocrasy

3. Knaccudukauus matepuarnos rno CTpyKType

4. Knaccudmkauma matepuanos no popmam CyLecTBOBaHNA

5. Knaccudukaumsa matepmanos o PyHKUNOHAaNbHLIM CBOWCTBAM

6. OcHOBHble TUMNbl PYHKLMOHAMNbHbLIX MaTepranos

7. OCHOBHbIE MPUHLMMNbBI NONYYEHUA MaTepmnanos

8. TlpvHUUN NepnoanyHOCTM

9. TlpyHUMN CTPYKTYPHOro An3anHa

10. MNprHUMN XMMUYECKOro, TePMOAMHAMMUYECKOro U CTPYKTYPHOro nogobus

11. MpnHUMN HENpepbIBHOCTM N COOTBETCTBUNS KOMMOHEHTOB PABHOBECHOW CUCTEMBI
12. narpamMMbl COCTOSAHUSI OFPaHUYEHHOW PacTBOPUMOCTBLIO B TBEPAON dhase

13. [uarpamMMbl COCTOSIHUS C KOHIPY3HTHBIM U UHKOHTPY3HTHBLIM MiaBneHnem

14. QuarpamMMbl COCTOSIHUS C NPeBpaLLeHNs MU B TBepAON dase.

15. lnarpamMMbl COCTOSAHWUS C NONIMMOPIU3MOM.

16. MpuHUMN CTPYKTYPHOIO pasdynopsgoyeHns 1 HENOCTOSIHCTBA COCTaBa

17. MNpUHUMN XMMUYECKOTo, CTPYKTYPHOrO, pa3oBoro yCrnoXxHeHus

18. MprHUMN XMMWUYECKON, rpaHynomMeTpruyeckon n ha3oBov O4HOPOAHOCTH

19. MNpuHUMN 3KBMBANEHTHOCTUN NCTOYHUKOB Gecnopsaka

20. MpuHUUN oanHaKoBOro adpekTa pasnuyHbIX PU3NKO-XUMUHECKNX BO3AENCTBUN
21. lMpuHUMN CMHepreTUYecKoro apdekTa pasnnyHbIX PU3NKO-XUMMUYECKNX BO3AENCTBUN
22. MpuvHUMN HepaBHOLEHHOCTU 06beMa 1 MOBEPXHOCTY

23. MpuHUMN meTacTabunbHOro MHOroobpasus

24, 3aBMCUMOCTb (PU3UKO-XMMUYECKNX CBONCTB TBEPAbIX BELLECTB OT CTPOEHUS KpUCTannoB
25. ObpasoBaHue ToYeUHbIX AedEKTOB.

26. DnekTpuyeckne cBOKCTBA TOYEYHbIX AeeKkToB

27. Oucnokauunn. Nx obpasoBaHue 1 porsb.

28. lNnaHapHble gedekTol.

lMpakTnyeckme 3agaHuN

1. OnpegenuTb TUM K paccyMTaTb KONMYECTBO CODCTBEHHbIX AedEKTOB B KpucTanne A"B™, obpasytoLmxcs
Mocre ero nermpoBaHust X noHamu C*.

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

3. OnpeaenuTb TUM M PaccumUTaTh KOMMYECTBO COBCTBEHHBIX AeekToB B kpucTanne A*°B?, o6pasyiomxcs
nocre ero nermpoBaxmst X noHamu C**.

4. OnpenennTb TUN W PAcCUUTaTb KONMYECTBO COBCTBEHHBIX AedekToB B kpuctanne AB?, o6pasytowmxcs
Mocre ero nermpoBaHusi X uoHamm C**.

5. Onpegenutb TUN N paccymTaTb KONMYECTBO COOCTBEHHbIX Aed)EKTOB B KpUcTanne A"”B?, obpasyowmxcs
nocre ero nermpoBaHusi X uoHamm C**.

OnucaHne TexHonornm npoesegeHnA.

Mocne nonyyeHns ctygeHTom duneta KMM 1 6naHka nucta oTBeTa, CaMOCTOSITENBHO BbIMOSHATCS
3apgaHusa KMM B nucbmeHHon chopme. Bpemsa nogrotosku 40 MuHyT. Npu BbICTaBNEHUN UTOTOBOW OLEHKM NO
NPOMEXYTOYHOW aTTecTaLMmn y4MTbiBAeTCst aKTUBHOCTb M YCNELHOCTL paboTbl CTyAeHTa Ha aTanax TeKyLlero
KOHTPOIIS YCNEeBaeMOCTMU.



TpeboBaHUs K BbINONHEHWIO 3a4aHWUIA, LWKanbl U KPUTEPUN OLLEHUBAHUS.

OueHka “OTNMYHO” CTaBUTCH €CNK CTYAEHT AAET NOSHbIA U NPaBUIbHbIA OTBET, PacKpbiBasi TEOPETUYECKNE
N NpakTU4ecKkne acnekTbl BONPOCa, aHanManpys nutepaTypHble UCTOYHUKM MO AaHHOMY BOMPOCY, apryMeHTupyeT
COBCTBEHHYIO NO3MLMIO MO 4AHHOMY BONPOCY

OueHka “XOpOLLIO” CTaBUTCA eCln CTyOEeHT aonycKkaeT HeCyleCTBEHHbIe ownbKu, ncnbiTbiBaeT TPyAHOCTU
npu onpeaeneHnn CcOBCTBEHHOWN OLEHOYHON NO3ULIMK

OueHka “ynoBneTBOpUTENbHO” CTABMTCA €CNY CTYAEHT A0MyCcKaeT CyLeCTBEHHbIE OLWMOKM, HapyLLleHa
NOrMKa U3NoXxeHnsa matepuana, TpebyoTcsa HaBoasLLMe BONPOChl NpenogaBaTens

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

20.3 ®doHAO OUEHOYHbIX cpeacTB CGHPOPMUPOBAHHOCTU KOMMETEHUUMA CTYAEHTOB,

peKOMeHAyEMbIﬁ AnA npoBeaAeHnA AMarHOCTN4eCKux pa60T
IIK-2 Cnioco6eH Mcno1b30BaTh 3HAHHUS 0 METOAAX CHHTE3a M CBOHCTBAX MAaTEPHAJIOB PA3JIHYHOI0 HA3HAYEHHS, B TOM
4Hc/Ie HAHOMATEPHAJIOB, UIs pelleHus NPodecCHOHANbHBIX 3a/1a4

Mepe4yeHb 3agaHNM ONA OLEHKU c(hOpMUPOBAHHOCTUN KOMMETEHLUN:
1) 3aKkpblTble 3agaHug (TeCTOBbIe, CpeaHUN YPOBEHb CIOXHOCTN):

In2
1. BBIpEl)KeHI/IG = T ABJIACTCA BBIPAXKCHHUEM JJIA OIIPCACIICHU A

a) BpeMEeHHM MOJIyIIPeBpalleHusi AJIs1 OTHOCTOPOHHHUX PeaKLUi EePBOro MOpPsiAKa;
0) BpeMEHHU MOIYIPEBPALCHUS I OJHOCTOPOHHUX PEAKIMI BTOPOTO MOPSAJIKA;

B) BPEMEHU MOJIYIIPEBPAILECHHS JIJIs1 OTHOCTOPOHHUX PEAKLMI N-TO MOPSIIKA;

I') BpEMEHH MOIYIPEBPALICHUS 1151 OJHOCTOPOHHUX PEAKIMNA TPETHETO MOPSIKA.

2. Uto sABNsAETCS ONMpeaeNeHNeM KHHETHUECKON KPUBOU

a) KpuBasi, U300pakaroiias U3MEHEHNE HATypaIbHOTO Jiorapudma oT BpEMEHH;

0) kpuBas, n300paxaromias U3MEHEHUE IECATUYHOTO Joraprudma KOHIIEHTPAIUH OT
BPEMEHU;

B) KpuBasi, U300pakaroiasi N3MeHeHue KOHIEHTPAIMU KAKOr0-1100 KOMIIOHEHTA OT
BpEeMeEHMN;

') KpuBasi, 1300paxaroias U3MEHEHUE CKOPOCTU PEAKLIUUA OT BPEMEHHU.

3. Mus peakiun 2NO+C1,—2NOCI ckopocts mo komnonenty NO paBna:

d[NO] d[NO]
Ay = — i 0) Uno = T

d[NO] 2d[NO]
B) Uyp = — ot I)Uyg = — Py

4. Kakoil BUJ MMEET OCHOBHOE YpaBHEHHUE JJI MOJHOH CKOPOCTH MOHOMOJIEKYJISIPHOM
peakuuu B Teopun Jlunaemana?

d
2) — 2 — k., [A];
6) — = = k.. [4)%

dt



dlA] _ kiksl4l2,
AR
py — 414l _ Falegkg 4P

dt ke kolal+kyg

5. B Teopuy aKTUBHBIX COYIapE€HUI NOJI aKTUBHBIMHU [IOHUMAIOTCS] TAKUE COYTapEHUS:
a) B KOTOpBIX 3HepFI/I$I Ka)I(I[Oﬁ MOJ'IeKy.HBI 6OJ'IBH_IC 3HepFI/II/I AKTHUBalluU,
6) B KOTOleX CyMMapHaﬂ 3Heprnﬂ I[ByX MOJIeKyJ] 60.]1])11[6 NJIN paBHa 3Heprnn
AKTHBalluM,
B) B KOTOPBIX CyMMapHasi SHEPTHs MOJICKYJI OOJIbIIE SHEPTUH MOTEHIIUAILHOTO Oaphepa;
F) B KOTOPBIX IIPpH BSaHMOIICfICTBPIH MOJICKYJ BBLACIIACTCA SHCPIUA.

IIK-3 Cnocoden MmpoBOIUTH 06p360TKy U AaHAJIU3 PE3YJbTATOB UCCJICA0BAHUSA, IOJTYICHHBIX OCHOBHBIMUA METOAAMHU
aHaJ/Im3a BeleCTB, 3JICMEHTHOTIO U (l)a3OBOF0 COCTaBa, CTPYKTYPbLI U CBOIICTB MarTrepuaa’jioB (BR.]'I]O'{HH HaHOMaTepI/IaIILI)

Mepe4vyeHb 3agaHNM ANA OLEHKU ChOPMUPOBAHHOCTU KOMMETEHLUN:
1) 3aKkpbIThle 3a4aHug (TECTOBbLIE, CPEeAHUN YPOBEHb CMOXHOCTU):

1. Yem 00ycoBICHBI MarHUTHBIE CBOWCTBA MaTEPHUAIOB?

a) co0CTBEHHBIM MATHUTHBIM MOMEHTOM 3JIEKTPOHOB;

0) B3aUMHBIM IPUTSDKEHUEM sIIpa aTOMa U 3JIEKTPOHOB;

B) B3auMHBIM OTTaIKUBaHHEM 3JIEKTPOHOB B aTOMax

2. Kak Ha3pIBaeTCS THIT XUMHUECKON CBSI3H, KOTOPBIN 00€CIeUnBAET MAaKCUMAIbHYI0 KOHIIGHTPAIHIO HOCUTEICH
3apsiaa 0e3 MpUIIoKEeHHS BHEITHUX YHEPTETHIECKUX BO3EHCTBHIA?

a) MOHHas;

0) KOBaJICHTHAS;

B) MeTaJLINYecKasi;

T') BOAOPOIHASL.

3. Kak HazpIBaeTCs CIOCOOHOCTH HEKOTOPBIX TBEPABIX BEIIECTB 00Pa30BBHIBATH HECKOJIBKO THIIOB
KPUCTAITMYECKUX CTPYKTYP, YCTOHUMBBIX MPH PA3ITUIHBIX TEMIIEPATypax U JaBICHUSIXK?

a) moJuMop(pu3Mom;

0) monspu3aImeii;

B) aHU30TOMHEH;

4. OTMeThTe OCHOBHBIE XapaKTEPUCTUKU CTPYKTYPbI MaTepuaa;

a) KOHLIEHTpaLMs HOCUTEJeH 3aps/a;

0) cTeneHb YNOPAIA0YeHHOCTH PACTIOT0KeHHS] MUKPOYACTHIL;

B) MOJYJIb YIIPYTOCTH;

T') BIIEKTPONPOBOIHOCTb.

5. [lmarpamMMbl COCTOSIHUS ABYXKOMITOHEHTHBIX CHCTEM CTPOSIT B KOOPAMHATAX. ..

a) TeMIepaTypa — COCTaB.

0) BpeMs — COCTaB.

B) CKOPOCTb OXJIQXKJICHHS — COCTAB.

T') TeMIepaTypa — BpeMms.

6. BepHo 11 yTBepsKAeHHUE: BEIIECTBA, AJIs1 KOTOPBIX XapaKTEePHBI MOJYPOBOJHUKOBBIE CBOMNCTBA, SIBIISIOTCS
MPOCTHIMH BEIIECTBAMHU;

a) J1a, TOJIYTIPOBOJHHUKH - 3TO TOJIBKO MMPOCTHIE BEIIECTBA

0) HeT, MPOCTHIE BEIIECTBA HE MOTYT OBITH IOJTYIPOBOTHUKAMH

B) HET, MOJYNPOBOAHUKAMHU MOT'YT ObITh He TOJIBKO MPOCThIe BEleCTBA

7. BepHo 11 yTBep>KACHHUE: ISl IPOSBIICHUS TOIYIIPOBOIHUKOBBIX CBOMCTB XMMUYECKUE COCTUHEHUS JOIKHBI
00J1a1aTh KPUCTAIIMYECKOM CTPYKTYpPOM THIIA aaMasa

a) J1a, TIOJIYIPOBOIHUKY - 3TO XMMUYECKHE COSTUHEHUS CO CTPYKTYPOH anMasa

0) HeT, XUMHYECKHE COSITMHEHUS CO CTPYKTYPOH ajMasa He MOTYT OBITh TOJIyTIPOBOIHUKAMH

B) HET, XUMHYECKHUE COeTUHEHHSI € MOJYNPOBOTHUKOBBIMH CBOMCTBAMM MOTYT UMETh IPyrHe THIIBI
CTPYKTYPBI.

8. B xakoMm psity npuBeIeHHBIE COSTUHEHUS SABIISIOTCS TUIIMYHBIMU MPEICTABUTEIISIMHU KaTalIU3aTOPOB

a) Ge, Si

0) Pt, Co

B) NaCl, FeS



F) 02, C|2

9. B xakoMm psjiy MPUBEACHHBIC COCIUHEHYS SIBISIOTCS TUITHYHBIMU TPEACTABUTEISIMHA JTUIICKTPUKOB

a) GaAs, Ge

0) Fe, Zn

B) SiOz, C

10. B xakoMm psily IpUBEICHHBIC COSAUHEHUS SIBJISIOTCS TUITMYHBIMU TIPEJCTABUTEIISIMU MOJTYIPOBOTHIUKOB
a) InP, Ge

6) Cu, Al

B) Nz, FeC

11. B xakom psiy IprBEIeHHBIE COSTUHEHUS SBIAIOTCS TUITHYHBIMA TIPEJCTABUTEISIMI CBEPXIIPOBOAHUKOB
a) LaBaCuO, LaSrCuO

0) Na, K

B) CaTiOs, ZnS

12. B kakoM psily MPUBEACHHBIEC COCTUHCHUS SIBIISIOTCS] THIIMYHBIMU TPEICTABUTEISIMA MAarHUTHBIX MaTEPHATIOB
a) CaCOs, SrSO,

0) YFeOs, LaFeO,

B) Ag, W

13. B xakom psiy npuBeIeHHBIE COSTUHEHUS SIBIAIOTCA TUITMYHBIMU TIPEJICTABUTEISIMA CYIIEPHOHHBIX MaTepHAIIOB
a) NaCl, RC1

0) LaF;, Agl

B) Aly(SO,)3, Ca(NO3),

14. B kakoMm psy IpUBEICHHBIC COSAUHEHUS SBJISIOTCS TUITMYHBIMU NIPECTABUTEIISIMU IThE303JICKTPHUKOB
a) Nazsi03, KleOg

6) YC13, Cul,

B) PbTiO3, PbZrTiO;

15. [l mostydeHus: MOHOKPHCTAJIOB KaKUX BEIIECTB MOXKET ObITh MCIIOIB30BaH MeTo1 BepHeis

a) MoObIX

0) TOIBKO MPOCTHIX

B) TOJIBKO CJI0KHBIX

3agaHus ¢ pa3BEPHYTbIM OTBETOM:
1. B ueM 3akioyaeTcsi CyIIHOCTh ABYX OCHOBHBIX MOJIX0JI0OB K CHHTE3Yy HOBBIX
MaTepUaIoB?
OnuH U3 HUX — KOMOMHATOPHBIH, 3AKTIOYAIIIMICH B MEXaHUYECKOM INepedope
00JIbILIOI0 YHMCJIA BO3MOKHBIX 110 XUMHYECKOMY COCTaBY M MUKPOCTPYKTYype
MarepuajoB. Takoi MeTO B HACTOsILIEE BPeMs B CBA3U C pa3BUTHEM MOIIHOCTH,
JIKCIPECCHOCTH U CTENEHH AaBTOMATH3MPOBAHHOCTH XUMHYECKOI0 CHHTE3a HOBBIX
BELIECTB HALIEJI CBOE OTPAa’KeHUe B BOSHMKHOBEHUH TaK Ha3bIBaeMoil
«KOMOMHATOPHOH XuMHuWw». KOMOMHATOPHBIN MOAX0A MOKET ObITh HCIOJIb30BAH ISl
MOAU(PHUIUPOBAHUA YK€ HANACHHBIX BELIECTB U MATEPHAJIOB C LEJIbI0
HANPaBJCHHON ONTUMM3ALMH (PYHKIUOHAJIBHBIX CBOMCTB. Bropoi moaxoa — 3to
OTKPBbITHE MATEPHAJIOB TEOPETUYECKH METOAAMM YMCJIEHHOT0 MO/IeIMPOBAHNS. JTOT
MOAXO0/ CYLIECTBEHHO OIPAHMYEH KAa4YeCTBOM M JeTajJu3alnueil TeopeTHYeCKUuX
3HAHUH, YTO BBIPAKAECTCH KAK B YIIPOLIIEHHOCTH HUCIO0JIb3yeMbIX MATEMATHYECKHUX
Mo/ieJIeld M PACCYETHBIX AJITOPUTMOB, TAK U B HEIOCTATOYHOM MOIIHOCTH
HCIOJIb3yeMbIX BBIYHCIUTEIbHBIX cucTeM.Ha npakTuke 00bIMHO MCIIOJIB3YeTCSH
KOMOMHAIMA DTHX METO/10B.
2. B uem cyTh npUHIMIA CTPYKTYPHOIO JW3aiiHa MpU CUHTE3€ HOBBIX MaTeprajoB?
Co3aaHue HOBBIX KPUCTANJIMYECKUX CTPYKTYP HA OCHOBE MCII0JIb30BAHUS
KPHCTALIOXMMHUYECKUX 0COOCHHOCTEH 3JIEMEHTOB IIyTeM COYeTAHMUS PA3IMYHbIX
CTAaHJAAPTHBIX CTPYKTYPHBIX 0JIOKOB



3. B uem cyTh mpuHIUTIA CTPYKTYPHOTO Pa3ymopsA0UEHUSI H HEMTOCTOSTHCTBA COCTaBa MpHU
CHUHTE3€ HOBBIX MaTepHUaioB?

CyuiecTBOBaHHE PABHOBECHBIX M HEPABHOBECHBIX Je(eKTOB, a TaK:Ke 00JacTei
TOMOTE€HHOCTH M0 KATHOHAM U AHHOHAM BO BceX (pa3ax, COCTABJISIONIUX MATEPHAJIBI
4. B 9em CyTh NMPUHITUIIA HEPABHOIICHHOCTH 00OHEMHBIX M TIOBEPXHOCTHBIX CBOMCTB TIPH
CUHTE3€ HOBBIX MaTepHUajoB?

CyuiecTBOBaHue 1JIsSI MATEPHAJIOB 3aBUCHMOCTH «COCTaB — CTPYKTypa —
AUCIIEPCHOCTH — CBOMCTBO»

5. B ueMm cyTh npHHIIUIIA IEPUOANIHOCTH TIPH CUHTE3€ HOBBIX MaTEPHATIOB?
3aKkoHOMepHOe U3MEeHeHHe CBOCTB MATEPUAJIOB B COOTBETCTBHEM €
MEePHOTUYHOCTHIO CBOICTB COCTABJISIONINX X 3JIEMEHTOB

6. B uem cyTh pUHIIUIIA XUMUYECKOTO, TEPMOTUHAMUYECKOTO U CTPYKTYPHOTO TOT00MS
IIPY CUHTE3€ HOBBIX MaTE€pUaOB?

IIpeacka3zanue cBOWCTB HEM3BECTHBIX MATEPHUAJIOB 110 AHAJOTHUH ¢ UX U3BECTHBIMH
NMPeICTABUTEISIMU HMITH «IKCTPATIOJIsIIIUEii CBOCTB» B PSIIY aHAJTOTHYHBIX
MAaTepHaJIoB.

Kputepum n wkanbl oueHnBaHma 3agaHmm ®0OC:
[nsa oueHnBaHMA BbINOMHEHMSA 3a4aHUIN Ucnonb3yeTca GannbHas Wwkana:
1) 3aKkpbITble 3a4aHua (TECTOBbLIE, CPeaHUN YPOBEHb CIOXHOCTN):

o 1 6ann — ykasaH BEpPHbIN OTBET,;
o 0 6annoB — ykasaH HEBEPHbIA OTBET (MOMHOCTBLIO UM YAaCTUYHO HEBEPHbIN).
2) OTKpbITbIE 3adaHUsl (TECTOBbIE, MOBbILLEHHbLIN YPOBEHb CIOXHOCTW):
. 2 6anna — ykasaH BepHbI OTBET,;
o 0 6annoB — ykasaH HEBEPHbI OTBET (MOMHOCTBIO UITM YAaCTUYHO HEBEPHbIN).
3) OTKpbITbIE 3a4aHUS (MUHU-KENCBI, CPEeAHUA YPOBEHb COXHOCTH):
o 5 6annoB — 3agaHve BbINOMIHEHO BepHO (NorflydeH npaBuSibHbLIN OTBET, 060CHOBaH
(aprymeHTMpoBaH) xon, BbINOSIHEHMS (NPU HEOBXO0OMMOCTW));
o 2 Ganna — BbINOMHEHWE 3a[aHusA COLAEPXKUT He3HauuMTemnbHble OWWUOKW, HO NpuBEOEH

NpaBWibHbIN  XO4 PaCCYyXOEHUW, WNU  MNONydeH BEepHbI OTBET, HO OTCyTCTBYeT
oboCHOBaHME xoda €ro BbIMNOSIHEHUS (€CNM OHO ObIIO0 HeobXoauMbiM), UNKU 3agaHue
BbIMOSIHEHO HE MOSIHOCTbID, HO MOSyYeHbl MPOMEXYTOYHbIE (YAaCTUYHbIE) pe3ynbTaThl,
oTpaxarolune NpaBuUNbHOCTbL XOA4a BbIMOMHEHUSA 3aJaHus, Unu, B criydae ecnu 3agaHue
COCTOMT M3 HECKONbKNX NoA3adaHni, BepHO BbiNonHeHo 50% Takux nogsagaHum;

. 0O 6GannoB — 3agaHMe He BbIMOIHEHO WU  BLINOMHEHO HEBEPHO (MONyyeH
HenpaBWUITbHbIN OTBET, XOA BbIMNOSIHEHUS OLUMBOYEH UM COAEPXKUT rpybble owmnbKn).

3apaHua paspgena 20.3 peKOMeHAYHTCA K MUCNOMb30BaHUMIO NpU NpoBeAeHUun
ANarHoCTUYECKMUX pPaboT C Lenbio OLEHKM OCTaTOUYHbIX pe3yrbTaTOB OCBOEHUSI AaHHOW
ANCLUNIINHBI (3HAHUW, YMEHUI, HaBbIKOB).



