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CamocToATenbHasa pabora 54 15
dopma aTTecraymu 3aver 3
Bcero 108

Ka3aHb, 2018 T.



Pabouasi mporpamma cocraBjeHa C y4eToM TpeOoBanuii PDenepajbHOrO TroOCyIapPCTBEHHOTO
o0paszoBaTeNbHOrO CTaHAapTa Bbiciero oopaszoBanust Nel176 ot 12.09.2016.

1O HANPABJICHUIO: 18.05.01 «XuMuueckas TEXHOJOIUsl IHEPTOHACHIIEHHBIX MAaTePUAJIOB U
uznenuiiy s npoduns  (cneumanuzanuu). " XuUMUYecKas TEXHOJIOTUS OpPraHUYeCKHX

COeMHEHUH a30Ta" Ha OCHOBAaHUH y4eOHOro mjaHa Habopa obydarommxcs 2018r. ITpumepnas
nporpamMmma no AMCHUIMINHE OTCYTCTBYECT.

Pa3paboT4HK NporpaMmsi:
ACCHCTEHT ﬁt‘# b uHopa JI.

Pa6oyas mporpamMma paccMOTpeHa 1 o100peHa Ha 3acenanuH Kapenps _ TTXB .
nporokos ot 3.09. 2018r. Nel

3aB. kadenpoi v ;Z}m?//’ bazoros B.A.

YVTBEPX/JAEHO

TTpoToKos 3ace/laHiA METOHYECKOH KOMHCCHH UXTHU
or /4 04 2018r.Ne

[Npescenarelb KOMHCCHH, Ipodeccop ﬁ?‘*, /Z'v/ Basoros B

Havansaux YMLL / //‘,I /U g Kuraena JLA.
{4 el




1 Llenn ocBoeHUA ANCLUMN/IUHDI
Llensammn ocBoeHMSA AUCUMUMANHBLI «XUMUS U (PU3MKA KOHAEHCUPOBAHHbIX COCTOAHUIA»
ABNAKOTCA
a) (hopmupoBaHMe 3HaHMI 06 OCOBGEHHOCTAX CTPOEHUS KPUCTaN/IMYECKUX TBEPAbIX
TeNl M XXULKOCTEW, B3aUMOCBA3M UX CTPYKTYPbl 1 CBOMCTB;
6) ob6yyeHue cnocobam onucaHuUs W MPEeACTaBNEHUA CTPYKTYpbl U CUMMETPUK
KPWUCTa/INOB, BbISB/EHUW B3aMMOCBSA3W CTPYKTYpPbl U CBOWCTB KPUCTaINYECKMX
TBEPAbIX TeNl >XWUAKOCTEW, WUCCMefoBaHUIO (M3NYECKMX W XUMUYECKUX CBOWCTB
KPUCT/IIMYECKUX MATEPUAIOB 3KCMEePUMEHTa/IbHbIMU U PaCYeTHO-TEOPETUYECKUMMU
MeTofamu;
B) PacKpbITME CYLLHOCTM MPOLLECCOB, NMPOUCXOLALWLUX B KPUCTaI/IMYECKUX TBEPAbIX
Tenax v >XUAKOCTAX.

2. MecTOo auvcumnavHbl (Mofynsl) e CTPYKTYype 06pa3oBaTe/bHON
nporpamMmbl

AncumnnnHa «Xumma n @rusnkKa KOHAEHCUPOBaHHbLIX COCTOAHUIA» OTHOCUTCS K
BapMaTuBHON uyacTh (no Bbl6opy) OOM u opmupyeT y CcneynasmucToB Mo
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 7 MPOEKTHO-TEXHO/IOTMYECKOW, OpraHu3aLoHHO-
yrnpas/ieHY4eCKON BMAOB NPOeCCMOHaNbHOW AeATeNbHOCTH.
[ns ycrnewHoro 0CBOEHWUA AUCUMNANHBI «XUMUS N (U3NKA KOHAEHCUPOBAHHbLIX
COCTOAHMI»  crneuvanMcT Mo HanpasneHnto nofrotoskm 18.05.01 «Xwumumyeckas
TEXHO/I0MNA 3HEPrOHACHILLEHHbIX MaTepUasnioB U U3aennii», No NPoUI0 NOArOTOBKM
«TeXHOMOrNA 3HEProHACLIWEHHbIX MaTepuanoB W W3LEeNWin»,  LO/MKEH OCBOUTb
mMaTepuan npejLecTByOLWNX ANCLUNIIVHE
a) 61.5.7 dusmka

6) 61.65.8 Bbicllasa MmaTemaTuKa



B) 61.6.12 ®u3nyeckas xumus
r) 61.b.14 iucnepcHble CUCTEMbI M NOBEPXHOCTHbIE ABIEHUSA
0) 61.B.O/[l.5 MexaHuKa CnaoLLIHON cpefb!
e) 561.B.0/19.1 Teopwusi, CBOINCTBA M NPUMEHEHNE IHEPTOHACHILLEHHBIX MaTepnanos
Oucumnamia «XuMmsa U (rU3nkKa KOHLEHCUPOBAHHLIX COCTOAHWUWA» — ABNSETCA
NpefLwecTByOWen © HeobxoAMMa AN1F  YCMEWHOro YCBOEHUSA MOCNeLyHLmMX
AVNCLMNNH:
a) 61.5.25.6 Teopust 1 TeXHOMOMMA yNA0THEHUS 3HEPTOHACHILEHHbIX MaTEepUasnos
6) BT5.25.9 KoMNO3MUMOHHbIE 3HEProHacbIlLEeHHble MaTepuanbl U U3LENMA Ha WX
OCHOBe
B) BTb5.25.3 MeTofbl nccnefoBaHns CTPYKTYPbl U CBOMNCTB 3HEProHAaCbILWEHHbIX
mMaTepuanos
3HaHUA, MONYYEHHble MNPU  U3YYEeHUU OUCUUMAUHBL  «XUMUS U (PU3NKA
KOHJEHCUPOBAHHbIX COCTOSHUA» ~ MOTYT ObITb WCMNONb30BaHbl NPY MPOXOXAEHUN
NpakTUK (y4ebHOIN, NPON3BOACTBEHHOW, NPEeLANNIOMHOM, HAYYHO UCCNeL0BaTe/IbCKOM
MPaKTUK), BbIMOSIHEHUN  BbIMYCKHbIX KB/IM(PUKALMOHHBIX paboT, B Hay4HO-
NCCNefoBaTeNIbCKOM  [eATENbHOCTM MO HanmpaBneHuto  noarotoBku  18.05.01

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

3. KomneTeHumMn obyvaroulerocs, ¢opmupyemMble e pesyibTaTe
OCBOEHUA AMCUMNNIVHBI
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.



B pe3y/ibTaTe 0CBOEHUS AMUCLUUNINHBI 00YYaIOLLNIACA LOSIMKEH:
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.  CTpykTypa W coAepdKaHue AUCUMNAMHBI  «XUMus U rsmka

KOHEHCMPOBAHHbIX COCTOAHNIA»

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

dopwma aTTecTayum

Ne Buabl yuebHoii MHdopmaymoHHble 1 OueHOYHbIe
n/ paboTbl opyrve obpasoBaTefibHble cpencTsa Ans
n (B qacax) TeXHOM0rnn, ncnosib3yemble npoeeneHNA
Pasgen npu oCyLLLeCTB/IEHUM NPOMEeXXyTOYHOW
AUCLMNINHBI 06pa3oBTeNbLHOr0 npotecca aTTectaymm no
° Nek-  CemuHap Jlabopat CPC pasaenam
umm  (MpakTu- OopHble
n yeckne  paboThbl
3aHATUA,
nabopato
pHble
NPaKkTUKy
Mbl)

1 P1 7 10 4 21 JNekumm n BxogHoii
Kpuctannorpa NnabopaTopHble 3aHATUA  KOHTPO/Ib,
s B TPaAVUMOHHON  caava

(hopMe; MCNOMb30BaHWE 1a6OPATOPHBIX
NH(OPMALMIOHHbIX pa6ot
TeXHOMorni npwu

BbINo/HeHun CPC

2 P2 7 4 8 21 Nekunn n Cpava
Kpuctannogus nabopaTopHble 3aHATMA  /1a60PaTOPHbIX
MKa B TpaguLMOHHON  paboT

(hopme; MCNob30BaHKe
NHHOPMALMOHHbIX
TEXHOMOrNiA npu
BbINosiHeHUN CPC

3 P3 7 4 15 21 Nexuun n Cpgava
Kpuctannoxwu NnabopaTopHble 3aHATMA  N1a60PaTOPHbIX
MHS$1 B TpaguUMOHHOI  paboT, pedepar

(hopme;  MCMnosb30BaHUe

NH(OPMaLMOHHBIX

TEXHOMOr A npu

BbINosiHeHun CPC
WToro 18 27 63

3ayer



5.

Copep>KaHue NEeKUMOHHbIX 3aHSTWIA

no TeMam

C YKasaHuem

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

TeXHO/Or 1.

Neo
n/n

Pasgen
avcumnnu
Hbl

1 P.1
Kpuctanno
rpadms

2 P.2
KpucTanno
(u3nKa

3 P.2
Kpuctanno
XUMUS

Yac
bl

10

4

Tema
NEeKUNOHHOro
3aHATUSA

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

KpaTkoe cogepxkaHue

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.

KOOpAMHAT;
npeobpasoBaHuii

ATOMHbIE U WOHHbIE PafnyCbl; KOOPAWHALMOHHOE
UACNO U KOOPAWHAUMOHHBIA  MHOFOrpaHHUK;
MIOTHEMLIME YMNAKOBKM 4acTWL, B CTPYKTypax;

dopmup
yemble
KOMHeTe
HUMN
OlK-1,
MK-10

OrK-1,

MK-10

OrlK-1,
MK-10



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

6. Cogep>kaHne CeMUHApPCKMX, NPaKTUYeCKMX 3aHATUIA (nabopaTopHOro
npaKkTNUKyma)
He npegycMOTpeHO y4YebHbIM NiaHOM

7. Cogep>KaHue nabopaTOopHbIX 3aHATWIA (ecnM NPeaycMOTPEHO yYebHbIM
niaHoMm)
Llenb nposefeHnsi NabopaToOpHbIX 3aHATUA -  OCBOEHWE  JIEKLMOHHOIO

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

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

Ne Paspgen Yacsbl HanmeHoBaHVe nabopaTopHO paboThbl dopmupyemble

n/n ANCLUNINHDI KOMMNeTeHLNN

1 P.1 4 Nnpl OrlK-1, NMK-10
KpucTtannorpagus N3yyeHne  OMCNOKALMOHHOM  CTPYKTYpBI

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.



8 CamocToaTeNnbHadApaboTa

Ne TeMbl, BbIHOCUMbIe Ha Uac ®dopma CPC dopmup
n/n CaMOCTOATENIbHY paboTy bl yemble
KoMMeTe
HUMN
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. icnonb3oBaHWe Pe TUHIOBOM CUCTEMbI OLEHKM 3HaHWIA.

[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:

OLueHOYHbIe cpeacTBa Kon-so MT, 6annos Max, 6annos
MoceLLeHe nekLuii 9 6 9
KoHTponbHaspaboTa 1 12 20
NabopaTopHaspaboTa 6 18 30
PedepaT 1 18 30
MoowpuTensHble 6anbl 6 11
WToro: 60 100

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

MepecyeT PenTrHra B LWKany OLEHOK:

OueHKa MToroeas cymma OueHka (ECTS)
6annos

5 (0T/MYHO) 87-100 A (0TNn1YHO)
4 (xopoLuo) 83-86 B (04eHb xopoLuo)

78-82 C (xopowo)

74-77 B (yaoBneTBOPMTENLHO)
3 (yA0oBNeTBOPUTENLHO) 68-73

61-67 E (nocpeLcTBeHHO)
2 (Hey[0BNeTBOPUTENBHO), He Hu>ke 61 6annos P (HeyLoBNeTBOPUTENLHO)

3a4TEHO



10. NH(popMaLMOHHO-MeToAnYeckoe obecneyueHne AUCUUMNNHbI

10.1 OcHoBHasA nnTepaTypa

|_|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 lononHnTeNbHaA niMTepaTypa

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. — [Tonmumopgusm monekyssipaeix (2 5x3. B YHULL KHUTY
Kkpuctanios, nox pea. M. IO. Autununa, T.B.
Tumodeesoii. — M.: Hayka, 2007 — 512 c.

5. XKypHan cTpykTypHOI XuMuu: HayuHblid xkypHal. |IbC «YHuBepcurerckas Oubnuoreka

CO PAH, 2013, 197c. OHJTAMHY

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

JocTyn u3 mo00H TOYKH HHTEPHETA MOCe
peructpauuu ¢ IP-anpecos KHUTY

10.3 dnekmponnbvle uCMOUYHUKU UHPOpMayuu
[Ipy w3ydeHuM aUCHUAIIIMHBI «DU3MKa W XUMHS KOHACHCHPOBAHHOIO
COCTOSIHUSI» UCIOJIb30BAHUE AJICKTPOHHBIX UCTOYHUKOB WH(DOPMAIINH:

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

CoriacoBaHo: Z
3aB.cektopom OKY® i



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

11. OLeHOYHblE CpeAcTBa [N8 TEKYLIero KOHTPONs YCneBaeMoCcTM,
MPOME>KYTOUYHOM aTTecTauuy No NToraM 0CBOEHMSI ANCLIMNIVHBI

OUeHOYHble CPeACTBA AN MPOBEAEHUS TEKYLLEro KOHTPONsS YCNeBaeMocTH,
NPOMEXYTOUHOW  aTTecTaumn obydvalolmuxcs W WUTOroBol  (rocyAapcTBEHHONA
WTOroBOI) aTTecTauuMy paspabaThbiBAOTCS COFMIACHO MONMOXKEHWIO 0  PoHAax
OLIEHOYHBIX CPeAcTB, PaCCMaTPMBAIOTCH KaK COCTaBHasi YacTb paboyueil nporpammbl 1

OqJOprlﬂ KOTCA OTAENbHBIM JOKYMEHTOM.

12. MaTepuanbHO-TeXHMNYeCKoe obecneyeHne ancUnnaHbl (Moayns).

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:

- KOMMNNEKT NEKUNI;

- ayauTopusa, OCHaleHHas Mpe3eHTauWOHHON TEeXHUKON (MPOeKTOop, 3KpaH,
KOMMbOTepP/HOYTOYK).

2. NabopaTopHble paboTsbl:

- nabopaTopus «3yyeHmne ANCNOKaLMOHHOW CTPYKTYpbl
MOHOKPUCTa/ININYECKMX 06pa3LoB  MeTOAOM  M36MpaTesibHOro  TpaBneHus»,
OCHalleHa HabopoM ONTUYECKMX MUKPOCKOMOB, 06pasuamy OpraHUYeckmnx
KpWCTannoB " COOTBETCTBYHLLMMU pacTBOpPamMn-TPaBUTENSIMM,

MuKpoTeepgomepom 3bltaérn HMY-2 8enes;

- nabopaTopust «W3yueHne AUINEKTPUYECKUX 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;

- na6opaTopusi «KoNMYecTBEHHbIA aHanM3 KPUCTaNNIMYECKUX MaTepuanos
METOAOM  PEHTreHo-(ha3oBOr0  aHa/M3a», OCHalleHa YCTaHOBKOW  Afis
PEHTreHOBCKMX  uccnefoBaHuiA  LLI8akm ¢ COOTBETCTBYHOLMM  HabopoM

MPUCTaBOK N NPOrpaMmMHbIM obecneyeHneM;

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

BVI6pOCM€CI/ITeJ'IeM;

- nabopaTopus «MccnefoBaHne npolecca penakcauuy - 3NeKTPUYEeCKMX
3apsoB»  OCHAllleHa  YCTaHOBKOM  ANs  OnpefAeneHuss  aneKTpUYecKmx

noteHumanos UM3M-1 n Bubpocmecntenem;

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

ato-ryn).

13. O6pasoBaTe/bHbIE TEXHOMNOTNN

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.



