MunucrepcTBo oopazoBanus U Hayku Poccuiickoii @enepaumu
denepajbHOE TOCYAAPCTBEHHOE 0I01KEeTHOE 00pa30BaTeIbHOE YUPEKIeHHe
BBICLLIET0 00pa30BaHus
«Ka3zaHCKnii HAIMOHAJIBHBINA HCC/IEA0BATEIbCKHI TEXHOJIOTHYeCKUH YHUBEPCUTET»
(PIs0Y BO KHHUTY)

YTBEPXJIAIO

IIpopekTtop no YP
A.B. Bypmucrpos
00, 2018 r.

PABOYAA HNPOTPAMMA

Mo gucumnnnHe: 51.B.JIB.6.2 Xumusi u u3uKa KOHIEHCHPOBAHHBIX COCTOSHHU i
HanpasneHue nogrotoskun (cneymansHoctun): 18.05.01 «Xmnmmueckas TeXHONOT NS
9HEProHachbllWeHHbIX MaTepnanos U N3gennin»

Mpodunb (cneynanmsaumns) noaroToBKu: "TexXHONOrUA NMPOTEXHNYECKNX CpeacTs”
KBanudukaums sbinyckHuka: WHXEHEP

®opma 06yyeHna: OYHAHA

WNHcTutyT, akynbteT: UXTU, ®IMI.

Katheapa-pa3paboTumk paboueli nporpaMmbl: « TEXHONOTMW TBEPAbIX XUMUYECKMNX BeLLLeCTB»
®dreoyY BO «KHUTY»

Kypc, cemectp: Kypc 5, cemectp 10

Yacel 3aueTHble
eANHNLbI

Nekuyunn 18 0,5
[MpakTuyecKkne 3aHATUA - -
CeMunHapcKkune 3aHATUA - -
NabopaTopHble 3aHATUSA 36 1
CamocTodATeNlbHaa paboTa 54 15
®opma aTTecTayum 3aver 3
Bcero 108

Ka3aHb, 2018 T.



Pabouasi mporpamma cocraBjeHa C yd4eToM TpeOoBaHuii PDenepajbHOrO TrOCYIaPCTBEHHOTO
o0pa3oBaTenpbHOro cTanaapTa Beiciiero oopasosanus Nel 176 or 12.09.2016.

1O HANIPABJICHUIO: 18.05.01 «XuMuueckas TEXHOJOIUsI IHEPTOHACHIIEHHBIX MAaTEPUAJIOB U
usfenuiiy i npoduis  (CrnenuaIu3alin): «TexXHONOrusl MUPOTEXHUIECKUX CPEACTBY
Ha OCHOBaHUHU y4eOHOro ruana Habopa odydaromuxcsi 2018 r. [IpumepHas nporpamma 1o
JUCLHUIIIIUHE OTCYTCTBYET.

Pa3paboT4HK NporpaMmsi:
ACCHCTEHT ﬂ[‘/ B uHoBa JL.

Pa6oyas mporpamMma paccMOTpeHa i o100peHa Ha 3acenanuH Kapenps _ TTXB .
nporokos ot 3.09. 2018r. Nel

3ap. Kabenpoii Fond Basoros B.AL.

YTBEPXKJEHO

MpoToKo 3ace/laHHs METOHYECKOH KOMHCCHH UXTH
or /4 09 2018r.Ne

INpencenareb KOMHCCHH, Ipodeccop 7577—4 v/ Ba3soros B

Havaneauk YMLL // /5;{11 de Kuraenpa JLA.
/ ’




1 Ienu oceoenusn oucuyuniunwl
LlensiMm 0CBOEHMS ANCUMMANHBI «XUMUA U (IM3NKA KOHAEHCUPOBAHHbIX COCTOSHWIA»
ABNSAOTCS
a) (HopMMpoBaHMe 3HaHMI 06 OCOBGEHHOCTAX CTPOEHUS KPUCTaN/IMYECKUX TBEPAbIX
TeNl M XXULKOCTEW, B3aUMOCBA3M UX CTPYKTYPbl 1 CBOMCTB;
6) 00ydeHue cnocobam oOnucaHUs W NpeAcTaBfeHUs CTPYKTYpbl M CUMMETPUK
KPWUCTa/INOB, BbISB/EHUW B3aMMOCBSA3W CTPYKTYpPbl U CBOWCTB KPUCTaINYECKMX
TBEPAbIX TeNl >XWUAKOCTEW, WUCCMefoBaHUIO (M3NYECKMX W XUMUYECKUX CBOWCTB
KPUCTa/IMYECKUX MaTepuanoB 3KCMNEPUMEHTa/IbHbIMWU U PacYeTHO-TEOPETUYECKUMU
mMeToamu;
8) PacKpbITVe CYLLHOCTWU MPOLLECCOB, MPOUCXOAALLMNX B KPUCTAN/IMYECKUX TBEPLbIX
Tenax v XXnLKocTax.

2. Mecmo Oucyunaunvt (mModynsn) e cmpykmype o00pazoeamenvHoll
npozpammot

AncumnnnHa «Xumma n @rusnkKa KOHAEHCUPOBaHHbLIX COCTOAHUIA» OTHOCUTCS K
sapuamuenot dacTn (no Bblbopy) OOl wn dopmupyeT y chneunaancTos no
HanpasneHnio NoarotoBkn 18.05.01 «XumMunyeckas TeXHONOTNSA IHEPTOHACHILLEHHbIX
maTepuasioB ¥ U3genuin» Habop 3HaHWW, YMEHWA, HaBbIKOB U KOMMETEHLMUA,
HeOOXOAMMbIX AN BbINO/NHEHUA  Hay4HO-UCCNef0BaTe/IbCKOM,  3KCNEepTHOW,
MPOV3BOLCTBEHHOM " MPOEKTHO-TEXHO/IOTMYECKOW, opraHu3aumoHHoO-
yrnpas/ieHY4eCKON BMAOB NPOeCCMOHaNbHOW AeATeNbHOCTH.
[Nns ycnewHoro OCBOEHWUS AMCUMMANHBI «XUMUS U (M3MKA KOHAEHCUPOBaHHbIX
COCTOAHWUIY»  cneyuanucm no HanpaeneHMto nofrotoskm 18.05.01 «Xwumumyeckas
TEXHO/I0MNA 3HEPrOHACHILLEHHbIX MaTepUasnioB U U3aennii», No NPoUI0 NOArOTOBKM
«TeXHOMOrNA 3HEProHACLIWEHHbIX MaTepuanoB W W3LEeNWin»,  LO/MKEH OCBOUTb
maTepuan NpesLecTBYOLWUX AUCLMNIIVH:
a) b1.F.7 ®Qusuxa

6) b1.5.8 Bvicuwas mamemamuka



6) b1.b.12 @usuueckasn xumus
2) b1.b. 14 J[ucnepchble cucmemul u n0BepXHOCMHbLE 8IEeHUS
0) b1.B. O/l 5 Mexanuxa cniownoti cpeovl
e) b1.B.0J[9.1 Teopus, ceolicmea u npumerHeHue 3HepeoOHaACHIUeHHbIX MAmMepuaios
,ﬂ,l/lCLl,I/II'I]'II/IHa «XNMUA U q)I/ISI/IKa KOHAEHCUPOBaHHbLIX COCTOSIHUIM»  ABNseTCcA
I'Ipe,ElLLIeCTBy}OLLl,eVI " Heo6xo,u,|/||v|a anga ycnewHoro YCBOEHUA nNoOCeayowmnx
ANCUMMNH:
a) B1.5.25.6 Teopus u mexuono2us yniomueHus 3Hep2oOHACbIUeHHbIX MaAMepUalos
6) BTH.25.9 Komno3uyuounvle 3HepeOHACHIUEHHbIe MAMepUualbl U uzoeius Ha ux
OCHOge
8) BTH.25.3 Memoovl uccrnedosanus cmpykmypvl U C8OUCME IHEP2OHACHIUCHHBIX
mMamepuanos
3HaHu4, MOMly4YeEHHbIE TMPU  U3YyHYEHUN AOAUNCLUTMIINHBI «XUMNUA U Ct)I/I3I/IKa
KOHAEHCNPOBaAHHbIX COCTOSAHUI» MOTyT ObITb MCMNOMb30BaHbI npun nNpoxoXaeHnn
NpaKTuK (y4yebHOI, NPOM3BOACTBEHHONM, NPEAANTNIOMHOA, Hay4YHO UCCNe0BaTENbCKOM
I'IpaKTI/IK), BbIMO/MHEHUN  BbIMYCKHbIX KBafII/ICbI/IKaLI'VIOHHbIX pa60T, B Hay4HO-
NCCNefoBaTeNIbCKOM  [eATENbHOCTM MO HanmpaBneHuto  noarotoBku  18.05.01

«XNMMYecKas TeEXHONOINA 3HepProHachILLeHHbIX MaTeprnanos K VI3,CI,€I'II/II7I».

3 Komnemenyuu ooyuawwezoca, Gopmupyemvie e pe3yibmame
0c60eéHuUAR ducuunﬂuubl
1 OlnK-1 Crnoco6HOCTb NCNonb30BaThb mMaTtemMaTnyecKkue,
€CTEeCTBEHHOHayUHble W WHXEHEpPHble 3HAHUSA ANA  pelleHus 3adavy  CBOEWn
NPogecCMOHaNbHON AEATENbHOCTMW.
2. MK-10 CnocobHOCTb M3y4yaTb HAyYHO-TEXHMYECKYID  MH{OpMaLuIo,

OTEYECTBEHHbIN U 3apy66)KHbII7I OfbIT NO TEMaTUKe VICCI'IG,EI,OB&HI/IVI.



6 pe3ynvmane 0C80CHUA OUCUUNTIUHBL 00YUAIOUWUIICA OOTIHCEH:
1) 3HaTb:
a) TepMUHbl W TMOHATUA, WCNOMb3yeMble B COAepXaHWW NeKLUUOHHOIOo
mMaTepuana u n1abopaTopHbIX 3aHATUIA;
6) OCOBEHHOCTM CTPOEHUA >XUAKOCTEeR, aMOPMPHbLIX W  KPUCTaNIUYECKMX
mMaTepuanoB, UX CTPYKTYpPHble XapaKTepuCTUKM,;
B) OCHOBHbIe 32aKOHOMEPHOCTY MPOSAB/IEHNS PUINYECKNX CBOWCTB TBEPAbIX TeN,
CNocobbl NX OMUCaHUS U NPeACTaB/EHUS;
B) OCOOEHHOCTM CTPYKTYPbl peaibHbIX KPUCTaN0B, BAUSIHWE [Ae(eKTOB
CTPYKTYPbI peanbHbIX KPUCTaI0B Ha UX PU3NKO-XUMUYECKIE CBONCTBA.
2) YMeTb:
a) NO0Nb30BaTbCA Pas3/IMYHbLIMKM  Crocobamy  NpeAcTaBfiEHUs  CTPYKTYpbl W
CUMMETPUN KPUCTANINOB;
0) BbISB/IATL B3aVIMOCBA3W CTPYKTYPbl U CBOWCTB KPUCTA/INIMYECKUX TBEPAbIX Ten;
B) wuccnefoBaTb  (DM3NYECKME U XMMUYECKMe CBOWCTBa TBEPAbIX  Ten
3KCNEepUMEHTa/IbHBIMU N PacHeTHO-TEOPETUYECKMMUN METOAaMM,;
Y Ha OCHOBe aHanm3a (U3NKO-XMUMWUYECKUX CBOMCTB TBEPAOro Tena
MPOrHO3MPOBaTh ero NnoBeAeHve B IU3NKO-XMMUYECKUX NpoLieccax.
3) BnageTb:
a) TEXHUKOWN TMpPOBELEHUS 3IKCMEPUMEHTOB W CTATUCTUYECKON 06paboTKm
3KCMNEPUMEHTa/IbHbLIX JaHHBbIX;
0) pacyeTHbIMW N 3KCNEPUMEHTA/IbHBIMU METOAAMWN aHanm3a (hU3NKO-XUMUYECKNX
CBOMCTB KOHAEHCMPOBaHHbIX Te/l U MPOrHO3MPOBaHMSA UX MOBEAEHUA B Pa3/INyHbIX

YCNOBUAX 3KCMyaTaLmun.



4 Cmpykmypa

u

cooepircanue

KOH0€H6'llp06£lHHblx COCMOAHUID)

OUCUUNTIUHDBI

«Xumus

u ¢usuxka

O6Lan TpyA0eMKOCTb AUCUMUNINHBI COCTaBNsAET ” 3ayeTHbIX eanHul, 108 yacos.

Pa3zgen
AU CUMILIHHBI

1 P1
Kpuctannorpa

thua

2 P2
Kpuctannogms
nKa

3 P3
KpucTannoxu
MHS

WToro
dopwma aTTecTayum

Jlek-
umm

10

CemuHap Jlabopat CPC

Buasl yueOHoii
padoThl
(B yacax)

(Mpaktn- opHble

yeckne  paboThbl
3aHATYS,
nabopato
pHble
NpakTuKy
Mbl)
4 21
8 21
15 21
27 63

NudopmanuoHHbie H
Apyrue odpa3oBaTe/bHble
TeXHOJIOTHH, HCIOIb3yeMble
NPH OCYLIECTBJICHUH
00pa30BTeJILHOIO Npouecca

Nekunn n
nabopaTopHble 3aHATUA
B TPaAVLMOHHOM
thopme; 1CNob30BaHKe
NH(OPMALMIOHHbIX

TeXHOMorni npwu
BbinosHeHun CPC

Nekunn n
nabopaTopHble 3aHATUSA
B TPaAVLMOHHOM
(hopme; MCNob30BaHKe
NHHOPMALMOHHbIX

TEXHOMOrNiA npu
BbINosiHeHUN CPC

Nexuun n
nabopaTopHble 3aHATUA
B TPaaNLIMOHHO
(hopme;  MCMnosb30BaHUe
NH(OPMaLMOHHBIX

TEXHOMOr A npu
BbINosiHeHun CPC

OuneHoYHbIE
CpeACTBa 1Jst
NpoBeJeHHs
NMPOMEXKYTOIHOM
aTTecTAlUHU 110
pa3aejaam

BxogHoli
KOHTPO/Ib,
chava
NnabopaTopHbIX
pa6ot

Cpava
NnabopaTopHbIX
paboT

Cpava
NabopaTopHbIX
paboT, peepat

3ayer



S.

Codepofcanue JIEKUUOHHbBIX 3aHAMU

no memam

C YKasaHuem

CbOle/IpyeMbIX KOMI'IGTGHLI,I/IVI N NCNOJIb3yEMbIX WHHOBaLUWMOHHbBLIX o6pa30|3aTeanb|x

TeXHO/Or 1.

Ne
n/n

Pazgen
JTHUCIHUILIN
HbI

1 P.1
Kpuctanno
rpadms

2 P.2
KpucTanno
(u3nKa

3 P.2
Kpuctanno
XUMUS

Yac
bl

10

4

Tema
JEeKIHOHHOT 0
3aHATHA

T.1 Tpupoga u
CTPOEeHVe
TBEPAbIX Ten u
XnakocTen

T.2
Kpuctannmyecko
e COCTOSIHME
BeLLecTBa.
CrtpykTypa
naeanbHbIX
KpucTannos

T.3  Cipykrtypa
peasibHbIX
KpWCTanioBs

T.4  AMOp(HbIe
TBepAble Tena u
XWAKOCTH

T.3 ®dusmnyeckune
CBOICTBA
KpUCTanoB

T.6 OCHOBHbIE
MOHATUSA
KPUCTaNIOXUMUN

Kpartkoe conepxanune

Kpuctannmueckne 1 HeKpuUCTanMyeckue Teepable
Tena, OCHOBHble CBOICTBA KOHAEHCMPOBAHHOIO
BELLECTBA, BUAbI XUMUYECKON CBS3W B KpucTaninax,

arperaTHble  COCTOSiHMSA,  (Da30Bble  MEPEXofbl,
npouecc 3apoXKaeHus KOH/LEHCUPOBAHHOIO
BelLecTBa

CTpykTypa KpucTanna W MpOCTPaHCTBEHHas
pelleTKa;  3NemMeHTapHas  siYeilka  KpucTana;
KpucTannorpagpuyeckue VHIEKCbI Y3108,
Hanpas/ieHWi 7 M10CKOCTEN;
Kpuctannorpaduyeckne — NPOEKUWW;  3NeMEeHTbI

CUMMETPUN KOHEYHbIX (PUrYp; TOYEYHble rpynMbl
CUMMETPUM; KPUCTANNOrpaguyeckme Kateropum u

CVMHTOHWW; CUMMETPUSI CTPYKTYPbl KPUCTANI/IOB;
pelweTkn BpaB3; MpOCTPaHCTBEHHbIE rpynnbl
CUMMETPUN.

[JedekTbl B TBEPAOM Tene, MX Buabl, NpMpoaa u
MPOVCXOXAEHNE; TOUYEYHbIe, NIMHEHbIE U MOCKMe
JedekTbl B TBEPAbIX Tenax; BAUSHME Ae(EKTOB Ha
(hM3NKO-XMMMYECKIME CBOIACTBA KPUCTA/INOB.

MakpocKonuyeckoe onvcaHue XXNIKOCTEN;
MWKPOCTPYKTYpa WM CBOWCTBA  >KMAKOCTENR;
ABYyX(ha3HOe  COCTOSIHME  XKMAKOCTb  +  ras;
3M1EKTPONPOBOAHOCTb XXNIKOCTEW;

HEeYMnopALOYeHHOCTb TBEPAbIX Ten; 3/EeKTPOHbI B
aMOpP(HbIX Tenax
Kpuctannopusnyeckme  CUCTEMbI
MaTpu4yHOe  MpeAcTaBfeHue
CUMMETPUU; yKasaTte/lbHble MOBEPXHOCTY;
npefenbHble  TPynnbl  CUMMETPUM;  MPUHLMNGI
HeiimaHa 1 Kropu B KpUCTa/IIO(U3NKE; CKaNspHble
7 BEKTOPHbIE CBOIACTBa KPUCTa/1/10B;
MMPO3NIEKTPUYECKMIA 3((PEKT 1 OCOBEHHOCTU €ero
NPOSIBNIEHNS B KPUCTa/Nax 3HEepProHachIeHHbIX
mMaTepuasioB;  OnucaHMe  (OU3UYECKMX  CBOMCTB
KPUCTa/INI0B C MOMOLLBKO TEH30POB; 3/1EKTPUYECKMe
CBOIWCTBa KPUCTAI/IOB; TEH30P AU3ANIEKTPUYECKMX
MPOHULIAEMOCTE;  TEH30pbl  HAMpsHKeHWn  ”
Aethopmauunii; Nbe303/1IEKTPUYECKUIA  3(IeKT;
ynpyrve CBOWCTBA KPUCTa/I/I0B.
ATOMHbIE M WOHHbIE PafnyCbl; KOOPAWHALMOHHOE
YMCNI0O W KOOPAMHAUMOHHBIA  MHOrOrpaHHUK;
NNOTHeMWME YNaKoBKM 4YacTul, B CTPYKTypax;

KOOpAMHAT;
npeobpasoBaHuii

®opmup
yeMble
KOMHeTe
HIMH
OrlK-1,
MK-10

OrK-1,

MK-10

OrlK-1,
MK-10



NoMMOPQU3M; 0CO6EHHOCTM CTpOeHUs
OpPraHWYecKMx KpUCTa/IIOB  3HEPrOHACBILLEHHbIX
MaTepunanos.

6. Cooepircanue cemMuHapcKux, NPAKMUUECKUX 3AHAMUN (1aOOPAMOPHO20
npaKkmuxkyma)
He npegycMOTpeHO y4YebHbIM NiaHOM

1. Cooepirrcanue nadopamopuvix 3auamuil (eciu npedycmMompeHo y4eoHbviM
nianom)
Llenb npoBeAeHNs NabopaTOpHbIX 3aHATWIA - OCBOEHME NEKLMOHHOrOo

MaTepunasia, KacCaloLlerocd OCHOBHbIX TeM AUCUUNINHBI, a TaKXKe np|/|o6peTeH|/|e

O6y‘-IaIOLLI|I/IMI/ICF| HaBbIKOB, CBA3aHHbLIX C NPUMEHEHNEM MNOMYYHEHHbLIX 3HAHWIA.

Ne Pasnen Yacer HaumeHoBaHue J1a00paTOpPHOIl padoTHI ®opmMupyemble

n/n AMCHHUTIAHBI KOMIIETEHUHH

1 P.1 4 Npl OrkK-1, NnkK-10
Kpuctannorpadus N3yyeHne  AWCNOKALMOHHON  CTPYKTYpbl

MOHOKPUCTA/IIMYECKMX  00pasLoB  MEeTOL0M
136MpaTeNbHOro TPaBNeHMUS
2 P.2 15 Np.2 OrkK-1, NK-10
Kpuctannogusmnka W3yueHne LN3NeKTPUYECKMX CBOICTB
KOHEHCMPOBaHHbIX  CUCTEM meToAamm
AMN3NEKTPUYECKOI CNEKTPOCKONWK

Nnp3

VccnepoBaHue npovgecca penakcawmm
ANEKTPUYECKMX 3apsaoB

NpA4

M3yuyeHne 3neKTpu3aLym MOpOLLKOOGpPa3HbIX
3HEeProHacbILLEHHbIX MaTepuasioB B YC/OBUSX
nepecbInaHus

3 P.2 8 Nnp3 OrlK-1, NMK-10
Kpuctannoxmmus OnpegeneHrie  MOBEPXHOCTHOIO  HaTHKEHUA
MeTOZAOM OTPbIBa KO/bLia
Nn.p.6

KONMYecTBEHHbIA aHanM3  KPUCTAIINYECKNX
MaTepuranoB  METOOM  PEHTreHO-(ha3oBoro
aHanm3a

*JlabopaTopHble 3aHATUA NPOBOAATCA B y4ebHbIX nabopaTtopusax Kadeapsl TTXB (MN-312,
N-210, komHatel Ne6,7,8 YOI1), B nabopaTopusax KOANEKTUBHOIO nosb3oBaHud MXTUN (N 1-212, N-
324, N-321) ¢ ncnonb3oBaHMEM CTaHLAPTHOro nabopaTopHOro M cneyvanbHOro 060pyAoOBaHMA:
PEHTreHOBCKMIA andpakTomeTp LU8aku, Aaumanektpuyeckuii  cnektpomerp MOYOCOMTKOb
Consepl;-80 1 nporpaMmmHbiM 06ecnedeHnem \W\n-Bel;a, MukpoTeepaomep 3bltaéxy HMY-2 8enes,
KOMMbIOTEPbl, OMTUYECKUE U 3NEKTPOHHbIE MUKPOCKOMbI, YCTAaHOBKA ANA U3MEPEHUA MeX(a3HOro
HaTskeHusa (Becbl [to-Hywn), ycTaHOBKOW 415 ONpefeneHns aNeKTpUYecKnx noteHymanos UMar-1,
BMOGpPOCMECUTESTb.



& Camocmoamenvnasapaooma

No Tembl, BHIHOCHMBbIE HA Yac ®opma CPC Dopmup
n/n CaMOCTOSITEJIbHYI0 padoTy bl yeMble
KOMIIEeTE
HUUH
1 OCHOBbI 30HHOI TeopUML. 16 MpopaboTka nekunoHHoro marepuana n  OlK-1,
PEKOMEH0BaHHOM NTepaTypbl. MK-10
Bblbop Tembl pedeparta, NMTEpaTypHbIi
aHan3 Tembl.
2 KpucTtannunyeckas pewetka 10 MpopaboTka NekuMoHHoro matepuana m  OlK-1,
KOH/EHCMPOBaHHOIO BeLLecTBa. PEKOMeHJ0BaHHOM IMTepaTypbl. MK-10
Bbibop Tembl pedeparta, AUTEPATYPHbIiA
aHan3 Tembl.
3 MeTannbl, nonynpoBogHuKK, 15 MpopaboTka NekuMoHHoro matepuana m  OlK-1,
[AV3NEKTPUKN. PEKOMEHA0BaHHOM NTepaTypbl. MK-10
Bbi6op Tembl pedepata, AUTEPATYPHbIi
aHan3 Tembl.
4 KBaHTOBaA tmsmka 10 MpopaboTka NekuMoHHoro matepuana m  OlK-1,
KOH/[EHCMPOBaHHOIO BelllecTea PEKOMEeHJ0BaHHOM IMTepaTypbl. MK-10
Bbi6op Tembl pedeparta, AUTEPATYPHbIiA
aHan3 Tembl.
5 HecoBeplleHcTBa 1 gedekTel 12 MpopaboTka NekumMoHHoro matepuana m  OlK-1,
KPUCTaN/IMYECKON PELLIETKN PEKOMEHA0BAHHOM NTepaTypbl. MK-10
Bbi6op Tembl pedepata, AUTEPATYPHbIii
aHan3 Tembl.

9 chonwoeauuepeﬁmunzoeoﬁ CUucmembsvl OUeHKU 3HAHUIL.

[Mpn OuUeHKe pe3ynbTaToB AeATe/IbHOCTU CTYLEHTOB B paMKax [AUCLUMNIUHBI
«Pu3nKa N XMMUA KOHAEHCMPOBAHHOIO COCTOAHWSA» WCMNOJb3YEeTCA PENTUHIoBas
cuctema.

MpuMeHeHVe PeMTUHIOBOM CUCTEMbI OCYLLECTBASETCS COrnacHo «IonoxeHus
0 6annbHO-PENTUHIOBOM CUCTEMbI OLLEHKWM 3HaHMI oby4arowmxca n obecrneveHus
KayecTBa Yy4yebHOro npouecca» (Y TBepXaeHO pelwieHnem YMK YueHoro coseTa
®Ire0Y BO «KIUTY», npotokon Ne7 ot 4 ceHTdbpsa 2017 r.), cneumasbHO
pa3paboTaHHON AN AAHHOW AUCUMUNANHBLI, C YYETOM 3HAYMMOCTU U TPYAOEMKOCTU
BbINOJIHAEMOW Y4ebHOW paboThl.

Mpn  M3yYeHUU OUCUMMNANHBI «XUMUA U (DU3NKA KOHAEHCMPOBAHHbIX

COCTOSIHWIM» MpeaycMaTpuBaeTCs BXOAHOW KOHTPO/b, pedepaT, BbIMOAHEHWE 6



NnabopaTopHbIX paboT. 3a 3TW KOHTPO/bHbIE TOUKU CTYAEHT MOXET MONy4YnThb

MWUHUMa/IbHOE 1 MaKCMMasibHOe KO/IMYecTBO 6annoB (CcMm. Tabnuuy).

TeKyLMNIA PeATUHT CKNaAbIBAETCA U3 OLEHKWN CNeaytoLLMX BUAOB KOHTPONS:

Ouenounsie cpedocmea Kon-60 Mm, 6annos Max, b6annoe
Iocewenue nexyuii 9 6 9
Koumponvuasapaboma 1 12 20
Jlabopamopras paboma 6 18 30
Peghepam 1 18 30
Hoowpumenvuvie b6anivi 6 11
Hmoeo: 60 100

MepecyeT peiTUHra B 4-X 6afbHYt0 CUCTEMY OLIEHKM 3HaHWIA NPOM3BOAUTCA B
COOTBETCTBUM C YCTaHOB/IEHHOM LUKAsON.

MepecyeT PenTrHra B LWKany OLEHOK:

Ouyenka Hmozosasn cymma Ouenxa (ECTS)
oannos

5 (omauuno) 87-100 A (omauuno)
4 (xopouwio) 83-86 B (ouenv xopowio)

78-82 C (xopowo)

74-77 B (voosremeopumenvho)
3 (yooeremeopumenvho) 68-73

61-67 E (nocpedcmeenno)
2 (neyOdosnemeopumenvho), He Huoce 61 6annos P (neyooenemeopumenvo)

3A4meHo



10. UHhopmayuoHHO-Memoou4yeckoe obecnevyeHue QucyunauHbI

10.1 Ocnoenasa numepamypa

|_|pl/l n3yvyeHnn gucunninHbl «XumMmsa u q)I/I3I/IKa KOHAEHCNPOBaHHbLIX

COCTOSHWI» B KauyecTBE OCHOBHbIX WCTOYHMKOB WH(OPMALMN PeKOMEHIyeTCs

NCIMOJib30BaTb CAeAYOLWYO NNTEPATYPY.
OCHOBHbIE UCTOUYHUKN VIHCbOpMaLl,I/II/I

1. ®axnbmaH, b.[1. XuMuna HOBbIX MaTepunanos u
HaHOTEXHOMOrNK: y4. nocobue - LoAronpyaHbIi
MHTennekT, 2011 - 464 c .

2. UnpenscoH, B.I'. KBaHTOBasa xumunga. Mosekynbl,
MOJIEKY/IAPHbIE CUCTEMbI U TBEPAbIE Tena: yuyeo.
noco6ue. - M.: BUHOM, 2010. - 496 c.

3. ®u3mKa KOHAEHCUPOBAHHOIO COCTOSHUA: Yu.
Mocobue. MNonbpage B.A., MuHuyk J1.C.: Benapycckas
Hayka, 2009. - 648 c.

4. fenoHe H.b. KBaHTOBaa NpMpoja BeLLecTBa.
MoHorpagus M., ®usmatnut, 2008, 208c.

5. baiikoB KO.A., Ky3Heuos B.M. ®u3uka
KOH/EHCMPOBaHHOIO COCTOAHMA. YyebHOe nocobue.
M., BMUHOM. Na6opatopus 3HaHuiA, 2011, 296 c.

10.2 /lononnumenvnan aumepamypa

Kon-Bo 3K3.

72 3K3. B YHVH, KHUTY

100 3k3. B YHUT"KHUTY

3BbC «YHuBepcuteTcKas onbnmoteka OHNalH:
«KHUro(boHg»

bifp://-Ne-Ne-Ne.kiuSariancl. 1/book8/182634

[ocTyn n3 no60i TOYKN MHTepHEeTa nocne
pernctpayum ¢ LW-agpecos KHUTY

ObC «KOHCYNbTaHT CTyAeHTa»

biip:/N\y\y\y 3LLienrlbrary ..u/book/18BK9785922
108676.1l1T1

[ocTyn 13 no60i TOYKN MHTepHEeTa nocne
peructpauuu c NP-agpecos KHUTY

ObC «KOHCYNbTaHT CTyAeHTa»

biip:/N\y\y\y 3LLenrbrary..u/book/518B K978599
6329601.bIT1

[ocTyn 13 no60oi TOYKN MHTepHEeTa nocne
peructpauuu c NP-agpecos KHUTY

B KadyecTtBe [A0MO/IHUTENbHbLIX WUCTOUYHUKOB I/IH(bOpMaLI,I/II/I pekomMmeHOyeTcA

MCMONb30BaTb CHeAYIOLLYI0 NUTepaTypy:

JlononHnTenbHble UICTOYHNKK VIHd)OpMaTLLl,I/I

Kon-Bo 3K3.

1 BabkuH, E.B. OCHOBbI ()U3MKN KOHLEHCMPOBAHHOTO 13k3. B YHUTAKHUTY

COCTOSIHMA BelllecTBa: y4yebHoe nocobue, 2007. - 228c.

2. TospuH, FO.K. MonekynapHas teopus agco6puun B 2 3k3. B YHUTAKHUTY

NOPUCTbLIX Tenax: MoHorpagusa. - M.; ®uamartnur,
2012. -623 c.

3. Enugaxos, .. ®un3nka TBepforo tena: yyeo.
nocobue, - 4-e n3g., - KpacHopap: JlaHb, 2011. - 288
C.

13k3. B YHVIH, KHUTY


http://www.knigafund.ru/books/182634
http://rucont.ru/
http://rucont.ru/

4. bepuurreiin, /1. — [Tonmumop¢usm monekyssipaeix (2 5x3. B YHULL KHUTY
Kpuctanios, nox pea. M. IO. Autununa, T.B.
Tumodeesoii. — M.: Hayka, 2007 — 512 c.

5. XKypHan cTpykTypHOI XuMuH: HayuHbli xkypHal. |IbC «YHuBepcurerckas Oubmuoreka

CO PAH, 2013, 197c. OHJTANHY

http://biblioclub.ru/index.php page=book&id=22
2694

JocTyn u3 000l TOYKH HHTEPHETA MOCe
peructpauuu ¢ IP-anpecos KHUTY

10.3 dnekmpoHnHbvle UCMOYHUKU UHPOpMayuu
[lpy W3yYeHUH JUCUMIUTMHBL « Xumusi © (QU3MKA KOHIEHCHPOBAHHOIO
COCTOSIHUSI» UCIOJIb30BAHUE AJICKTPOHHBIX UCTOYHUKOB WH(OPMALINH:

1. Hayunas DOnexrponnas bubnuoreka (HOb) — Pesxxum noctyna:http://elibrary.ru
2. 9bC «Knura®ounay — Pexxum noctyna:www.knigafund.ru
3. Onextponnsblid karanor YHHUL] - Pexxum nocryna: http://ruslan.kstu.ru

CornacoBaHo: T, L e
3aB.cektopom OKY®D o uphrnpat
by LA


http://biblioclub.ru/index.php.page=book&id=22
http://elibrary.ru/
http://www.knigafund.ru/
http://ruslan.kstu.ru/

11 Ouenounvle cpedcmea 011 MeEKyuiez0 KOHMPONA YCHeeaeMocniu,
npomeafcymounoﬁ ammecmauuu no umozam 0C60€HuA 0ucuunfumbl

OLEHOYHbIE CPeAcTBa A/ NPOBEAEHUS| TEKYLLEro KOHTPONS YCMeBaemMocTH,
MPOMEXYTOUHON aTTecTauuy ob6yuvalolmMxcs U WUTOroBoW  (rocyaapCcTBEHHONA
WTOroBOI) aTTecTauun pas3pabaTblBalOTCA COrMAcCHO TMONMOXeHMIO 0 PoHpaax
OLIEHOYHbIX CPeAcTB, pacCMaTPMBAKOTCS KaK COCTaBHas YacTb paboueid mporpammbl

OqJOprlﬂ KOTCA OTAENbHBIM JOKYMEHTOM.

12. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHBL (MOOYN).

B KayecTBe MaTepuasibHO-TEXHUYECKOro 06ecneyeHUs LUCLUMIUHBI MOTYT
ObITb MCNONb30BaHbl KOMMNEKTbI 3/IEKTPOHHbIX NpPe3eHTauunin pedepatos; niakaTbl 1
PUCYHKU  KpUCTannnmyeckmux cTpyktyp ¢ OUK, TUK wu TTIY peweTkamu,
N300paKeHN [OeeKTOB B KPUCTA/UIUYECKUX peLleTKax; [AeMOHCTPauMOHHbIe
npmbopbl; cpeacTBa MOHUTOPUHIA (06pasLibl BbIMOIHEHHbLIX peepaTuBHbIX paboT K
OTYETOB N0 flabopaTopHbIM paboTam).

1 J1TeKUWOHHBbIE 3aHATUA:
- KOMNJIeKm NeKYull,

- ayoumopus, OCHAWeHHAs NpPe3eHMAYUOHHOU MEeXHUKOU (Npoekmop, IKPaH,

KoMnvlomep/Hoymoyk).
2. NNabopatopHble paboTsbl:

- nabopamopust «M3yyeHne ANCNOKALNOHHOW CTPYKTYpbI
MOHOKPUCTaNINYECKMX 06pas3LoB MeTOAOM  M36MpaTesibHOro  TpaBneHus»,
OCHalleHa HabopoM OMNTUYECKMX MUKPOCKOMOB, 06pasuamMv OpraHuYeckmux
KpucTannos " COOTBETCTBYHOLLUMU pacTBopaMun-TpaBnTeNsaMu,

MuKpoTeepgomepom 3bltaérn HMY-2 8enes;

- nabopamopusa «W3yyeHne ANINEKTPUYECKUX CBONCTB KOHAEHCUPOBAHHbIX

CNCTEM MeToaamMmu IEI,I/II?]'IEKT[ZJVI‘-IeCKOI\/JI CMEeKTPOoCKoMmmnm» OCHallleHa



AVN3NTIEKTPUYECKUM  cnekTpomeTpom  dmpmbl  Moyoconl:rol Con8epl:-80 u

nporpammHbIM obecriedeHnem \Y1n-Bel:g;

- nabopamopus «KONMMYECTBEHHbIA aHaNM3 KPUCTANNIMYECKUX MaTepuanoB
METOAOM  PEHTreHo-(ha3oBOr0  aHa/M3a», OCHalleHa YCTaHOBKOW  Afis
PEHTreHOBCKMX  uccnefoBaHuiA  LLI8akm ¢ COOTBETCTBYHOLMM  HabopoM

MPUCTaBOK N NPOrpaMmMHbIM obecneyeHneM;

- nabopamopus «M3yyeHwne aNeKTpu3saLnmn MOPOLLIKOOOPa3HbIX
3HeproHachbIlWeHHbIX MaTepuasioB B YC/OBUAX MNepecbinaHnsa»  OCHalleHa
YCTaHOBKOW [AN15 ONpefeneHnss 3MeKTPUYecknx noteHymanos WMBM-1 u

BVI6pOCM€CI/ITeJ'IeM;

- Jqaabopamopus «VIccnegoBaHMe  npouecca  penakcaunn  3NeKTPUYECKUX
3apsafioB»  OCHalleHa  YCTAHOBKOW — Ans  OMpefeneHns  31eKTPUYECKMX

noteHumanos UM3M-1 n Bubpocmecntenem;

- nabopatopusi «OnpeaeneHne NOBEPXHOCTHOTO HATSHXKEHWUS METOOM OTpbIBa
KOMbLi@» OCHaLLleHa NPMGOPOM AN1st onpeaeneHns MeXMasHoro HaTseHus (Bechl

ato-ryn).

13. Obpazoseamenvhuvie mexnHonozuu

Mpn  06yyeHUM AuCUMNAMHE «XUMUS U (M3MKA KOHAEHCUPOBAHHbIX
COCTOSIHUI», UCMONb3YHTCA creaytolme obpasoBaTe/ibHble TEXHONOTUN:

- NeKuuMn B TPaauLMOHHON (hopMe C 31IEMEHTaMU MNPOGMEMHOIO N3M0XKEHUS
y4ebHOro marepuana;

- nabopaTopHble paboTbl C obcyaeHnem pesynbTaToB paboTbl B
CTY[leHUYEeCKMX YUeOHbIX nogrpynnax (rpynnoBble ANCKYCCUN);

- MH(OpPMaLMOHHbIE TeXHONOrK (Npw BbinonHeHun CPC).



Bpems 3aHATWIA, MPOBOAUMBLIX B WHTEPaKTUBHbIX (hopMmax, cocTaBnseT 11
4acoOB W BK/KOYAET: 0OCYXIEHME WTOroB BbIMO/HEHWS NaBGOPAaTOPHbLIX 3afaHUi B

(hopMe AUCKYCCUiA, a TakxKe paboTa B MasibIX rpynnax.





