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YTBEPXKIAIO:
H/XFMITCCKOTO  (paKyIIbTeTa

Ilporpamma  yueGHo# aucimmumusl «KpHCTAIOXHMHS» COCTAaBJeHA HAa OCHOBAHWK
T'ocynapeTBenHOro  06pa3’oBaTeNEHOrO  CTaHJAPTABBICIIETO npoECCHOHANBHOTO  0Gpa3oBaHMs
(I'OC BIIO) [onenxoit Hapoxmnoit Pecmy6muxu (JJHP) 1o HanpasiieHuio noaroroBku 04.03.01
XuMusi, yTBEpHKIEHHOTO IPHKa30M MHHHCTEpCTBa obpazoBanus u HaykuJ[HP Ne 454 or «20»
anpens 2016 r.; Ilopsinka opranusanum y4eGHOTrO mpomecca B 00pa3oBaTeNbHBIX OpraHU3alHIX
BBICINIETO TPO(eCcCHOnaTbHOTO 06pasoBanus Jlonenkoit Hapoxroit PecmyGnuku, yTBepkaeHHOrO
npukasom MunucrepcTsa obpaszosanus u Hayku JTHP Ne 1171 ot «10» HOs10pst 2017 r.;

Y4eOHOrO miaHa M OCHOBHOM 06pa3oBaTelbHOM IpOrpaMMbI  BEICHIETO MpPOodeCCHOHAILHOIO
o0OpasoBaHus HanpasyieHns MoArotoku 04.03.01 Xumus, paspaborannsx B 'OV BIIO «Jlonenxwuit
HallMOHAJIbHBIM YHUBEPCUTETY.

Pa3paboryuk:

/ J

HonenT xadenpsr HeopraHmgeckoit XUMUH, K.X.H. /a-{/p’f;/ . SA6noukosa H.B.

IIporpamma y4eGHOM RUCHMILTMHEI yTBEpXKIeHA HA 3aCeaHMH Kaepsl HeOpraHuYeCcKoH

XUMUH
IIpotoxon Ne 8 ot "18" mapra 2020 1.
3asenyrommit kadeapoit / b, Hrnaros A.B.

IIporpamma  yue6GHOM  AHCIMIUIMHEL onoOpeHa y4eOHO-METONUUYECKOM KOMHUCCHEit
XHMHYECKOTO (hakynbTera

IIpotoxon Ne 3 ot "15" anpens 2020 r.
//‘
ITpencenarens yye6HO-MeTOMMYECKOMH . / i
KOMHCCHH XUMUYECKOTO (aKynbTeTa (f //;’m/ / Sl6noukoBa H.B.
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1. OBJACTBb IPUMEHEHUS U MECTO JUCHUIIJINHBI B YYEBHOM IMPOLECCE
VYuebnast  aucrumiuuHa — «KpHCTaNIOXUMUS»  OTHOCHTCS K BapUaTUBHOM — 4acTH
npodeccuoHalbHOTO OsoKa. [l m3yueHus NaHHOW Y4YeOHOW NHUCIMIUIMHBI HEOOXOIUMBI
3HAaHUS, YMEHHUS M HaBBIKW, (OpMHUpPYEMble TNPEAIISCTBYIOIIMMU U  COIYTCTBYIOIIUMHU
JTUCIUTUTMHAMY — MaTeMaTuka, pusuka, nHQopMaTHKa, HEOpraHWIecKass XUMUs, Qpu3ndecKas
xumus. OcBouB Kypc Kpucramioxumuu, CTyJeHTBl NIEPEXOAAT K U3YyUEHUI0 XUMHUHU TBEPIOTO
TeJa, peHTTeHO(a30BOT0 aHATN3A.

1. CTPYKTYPA JUCHHUIIJIMHBI

Xapaxkmepucmuxa yueonoi OucCyuniunvl

Hamnpasiienue noarotoBku 04.03.01 Xumus
[Tpodunb -
OO6pa3oBarenbHasi MporpaMma OakajaBpuar
Kpanudukarms AkanemMuyeckuii OakanaBp
KonnyecTBo coneprkareabHbIX MOAYIICH 2
Jucuumnirza 6a30Boi / BApHATUBHON YacTH .
9 [MpodeccronanpHbI 60K, BApUATUBHAS YaCTh
00pa3zoBaTeIbHON MPOrPaMMBbI
®dopmel koHTpOsst (MK, sk3aMeH, 3a4eT) MK, 3auer
Mokasaten o4yHas popma 3aouHas hopma
00ydeHHs 00ydeHHs
KonnuectBo 3a4eTHBIX eAMHUI (KPEAUTOB) 2
I'ox monroroBkn 3
Cemectp 5
KonmuectBo yacos 72
- JIEKITMOHHBIX 18
- MPAKTUIECKUX, CEMUHAPCKUX -
- 1a0OPaTOPHBIX 18
- CaMOCTOSITEIbHON pabOThHI 36
B T.4. MHANBUAYAJIbHOE 3aJJaHNe -
HenenpbHOE KOIUYECTBO YaCOB, 4
B T.4Y. QyIUTOPHBIX 2

3. OIMCAHUME JUCIMITIJIMHBI

eau u 3agaum.

Ileny - HayuuTh CTYAEHTOB YCTAHABIMBATh B3aWMOCBSA3b MEKIY XUMHUYECKHM COCTABOM,
KPUCTAJNINYECKOM CTPYKTYpOH BEUIECTB M MX CcBoMCTBaMH. OT KpPUCTAJNIMYECKOM CTPYKTYpPBI
BEILIECTBA 3aBUCAT €€ (PU3UKO-XUMHUECKUE, IEKTPO-PU3NUEeCKUe U JAPyTHe CBOICTBA, KOTOpBIE
OTIpeNeNIAI0T OOJIACTH WX IPAKTUYECKOTO HCHOJdb30BaHUSA. OBJlaJeHHe KpPUCTAIUIOXUMHEH
HE00X0IUMO 11 MPO(PECCHOHATIBHON AEATEIBHOCTH CIEMaINCTa-XUMHUKA.

3a0auu — yCBOEHHE TEOPETUYECKUX OCHOB KPUCTAIJIOXMMUH, KOTOpPbIE IO3BOJWIN Obl
OBJIAJIET OCHOBHBIMM 3aKOHAMM U IIOHATHSMHU, OCBOCHME CTYACHTAMU 3HAHUW U YMEHUU IIO
reOMETpMM W CHUMMETPUM BHEIIHUX (OpM  KPUCTAJIOB, KPHUCTAUNIMYECKOM  pELeTKH,
KPUCTAJTINYECKOU CTPYKTYPHI.

TpeOoBanusi k pe3yJbTaraM OCBOeHHSl JMCUHMIIMHBI: [Iponecc M3ydeHHs NUCUUIUIMHBI
HamnpalieH Ha (OpPMHUPOBAHKE AIIEMEHTOB CIENYIONINX KoMIeTeHIui B coorBeTcTBUU ¢ ['OC BIIO
10 JTAHHOMY HarpaBJICHUIO TTOJATOTOBKH (TIPOdHITI0):

a) oowexynomypnuix (OK):
- CIOCOOHOCTBIO paboTaTh B KOJIJIGKTHBE, TOJIEPAHTHO BOCIPUHUMATh COLUAJIbHbIE,

THHUYECKHE, KOH(ecCHOoHaNbHbIe U KylbTypHble pasnunuus (OK-6);




- CIOCOOHOCTRIO K caMOOpraHu3amuu u camooopaszoanuto (OK-7);
0) oowenpogheccuonanvnvix (OIIK):

CIIOCOOHOCTBIO  HCIIOJIb30BAaTh  MOJIyYEHHBIE 3HAHMUSI TEOPETUYECKHUX OCHOB
(GyHIaMEHTAIBHBIX PA3leNIOB XUMHUHU IPU PEIICHUH NPOPECCHOHATBHBIX 3a/1a4
(OIIK-1);

BJIQJICHUEM HAaBBIKAMU TPOBEACHUS XUMHUYECKOTO OJKCIEPUMEHTa, OCHOBHBIMH
CUHTCTHMYECKMMU W AaHAJUTHYECKUMH METOJaMHU TOJYYCHHs] WU HUCCICIOBAHUS
xuMudeckux BemecTB u peakiuid (OI1K-2);

CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCIIUILINH
B ipodeccronanbHoi aestensHoctu (OIK-3);

CIIOCOOHOCTBIO pellaTh CTaHAAPTHBIE 3a/la4l MPOPECCHOHATBHONU NESTENBHOCTH C
HCIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUU
C Y4ETOM OCHOBHBIX TpeOoBaHmii nH(popmanmonHoit 6e3onacuoctu (OITK-4);
CITOCOOHOCTBIO K MOUCKY M TIEPBUYHON 00pabOTKe HAyYHON M HayYHO-TEXHUYECKOMN
nadopmanuu (OITK-5);

3HAaHMEM HOPM TEXHUKHU 0€30MaCHOCTH M YMEHHUEM PEeaTu30BaTh UX B JJA0OPATOPHBIX
u TexHojornueckux ycinopusx (OITK-6).

8) npogheccuonanvnvix (IIK):
HAYYHO-MCCJIe0BATEIbCKAS 1eATEIbHOCTD:

CIIOCOOHOCTBIO BBIMOJHSTH CTaHIAPTHBIE OMNEpalliy MO MpeAsiaraéMbIM METOAUKaM
(IIK-1);

BaJicHHeM 0a30BBIMH HAaBBIKAMHU HCIIOJH30BAHMS COBPEMEHHOW ammaparypbl MpH
MpoBeACHUH HaydHbIX uccnenopanuit (I11K-2);

BJIQJICHUEM CUCTeMOH (yHIaMEeHTATbHBIX XuMudeckux noustuid (I1K-3);
CIIOCOOHOCTBIO ~ MPUMEHSITh  OCHOBHBICE  €CTECTBEHHOHAyYHbIE  3aKOHBI |
3aKOHOMEPHOCTH Pa3BUTHS XUMUYECKOM HAyKW TMPU aHAJU3€ MOJIYyYEHHBIX
pesynbTaToB (I1K-4);

CIIOCOOHOCTBIO TOTYyYaTh U 00pabaThiBaTh Pe3yabTaThl HAYYHBIX 3KCIIEPUMEHTOB C
MIOMOIIIbIO COBPEMEHHBIX KOMITbIOTEPHBIX TexHOoJoruu (I1K-5);

BJIQJICHHEM HaBbIKAMHU MPEJICTaBJICHUS IMOJTYYEHHBIX PE3YyJIbTaTOB B BHUJIE KPATKUX
otuetoB u nipe3enTanuii (ITK-6);

BJIQJICHUEM METOAaMH O€30MacHOro OOpalleHUs ¢ XMMHYECKUMU MaTepuaiaMu C
yueToM uX (puszndeckux u xumudeckux cBoicts (I1K-7);

NMPOU3BOACTBCHHO-TEXHOJOTrHYeCKasA A1€ATCJIbHOCTD:

CIIOCOOHOCTBIO HCIIONIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XHUMHUYECKOW HAYKH H
(dyHIaMEHTAIbHBIE ~ XUMUYECKHE  TOHSATUS  TMPU  PEHICHWH  KOHKPETHBIX
npon3BocTBeHHBIX 3a1a4 (ITK-8);

BIAJICHMEM  HaBBIKAMH  pacueTa  OCHOBHBIX  TEXHHYECKHX  IIOKazaTeyei
texHosnorunueckoro npouecca (I[1K-9);

CIIOCOOHOCTBIO aHAJIM3UPOBATh MIPUYUHBI HapylIeHuH napaMeTpoB
TEXHOJIOTUYECKOro  mporecca u  (OpMyIHpoBaThb pPEKOMEHJAUMKU IO  HUX
npenynpexaeHuto u ycrpanenuto (I11K-10);

OpPraHu3alluOHHO-YIIPaBJCHYECCKAA NCATC/IbHOCTD:

BJIaACHUCM HaBbIKaMU IUJIAHUPOBAHUA U OpTraHU3alun paGOTBI CTPYKTYPHOT'O
noapazaenenus (ITK-11);

CIOCOOHOCTBHIO TMPUHHUMATh PEIICHUS B CTAHJIAPTHBIX CUTYyalUsaX, OpaTh Ha cebs
OTBETCTBEHHOCTbH 3a pe3yibTaT BeimoiaHeHus 3aaannii (I11K-12);

neaarornyeckad AeaTeJIbHOCTD.

CIOCOOHOCTBIO TUTAHUPOBATH, OPTaHU30BBIBATh M aHAIM3UPOBATH PE3YJILTATHI CBOCH
nenarorudeckoit aestenpHocTH (I1K-13);



— BIJQJICHUEM pAa3JINYHBIMU METOJWKAaMU NPENOJAaBAHUS XUMHM JUISl JOCTUIKEHUS
HauOonbed 3(pPEeKTUBHOCTH YCBOEHUS 3HAHMN YYaIIMMHUCS C Pa3HbIM YpPOBHEM
6a3oBoit moarorosku (I1K-14).

B pesyabrare nzyuenus y4eOHON AMCUMILIMHBI CTYICHT A0JIZKEH.

3uamop:

— OCHOBHBIE CBOMCTBA KPUCTAJIOB;

— CHMMETPHIO U TEOMETPHUIO KPUCTAIINYECKUX MOJIUSAPOB;

— METOJbl ONHUCAHWsS KPUCTAUIMYECKOW CTPYKTYpbl INpPU IOMOIIM KpPUCTAJNIMYECKON
pEeUIeTKH, TEOPUH INTIOTHEHIIINX IAPOBBIX YIIAKOBOK U KOOPJIWHALMOHHBIX MOJIHU3]IPOB;

— OCHOBHBIE CTPYKTYpPHBIE THIbI MPOCTHIX BEIIECTB, OMHAPHBIX U HEKOTOPBHIX TEPHAPHBIX
COCIMHECHU;

— Kak CBs3aHa KpUCTAJUIMYECKas CTPYKTypa C COCTaBOM, XHUMHYECKOW CBA3BIO U
CBOMCTBaMHM IPOCTHIX BELIECTB.

Ymems:

—  HaXOJUThb AIEMEHTbl CHMMETPUHU B KPUCTAIUTMYECKUX MHOTOIPAHHHUKAX;

—  OIpeAeNATh CHHTOHHUIO U KaTErOPHIO BUJIa CHMMETPUH;

— HaxoIuTh B KPUCTAUIMUECKOW PELIETKE JJIEMEHTAPHYIO SYEHKYy, OINpEeAcisaTh €€
CHUMMETPHIO, TUI SUelKU bpaBe, KpaTHOCTB;

— J1aBaTb XapaKTEPUCTHUKY KOHKPETHOM KpPUCTAJUIMYECKOW CTPYKTYpbl C IIOMOILBIO
KPUCTAJUIMYECKOM  PEIIeTKH,  TEOpUH  IUIOTHEHIIMX  IIAPOBBIX  YIAKOBOK,
KOOPAMHAIIMOHHBIX MOJUIPOB;

—  OIpeAeNiaTh KOOPAWHAILMOHHBIE YHCIA CTPYKTYPHBIX €IMHMII U UX KOOPAMHALMOHHBIE
MHOTOT'PaHHHKU;

—  paccuuThIBaTh IUIOTHOCTh WJIM MOJIEKYJSIPHYIO MacCy BEIIECTBA IO HW3BECTHOU
KPHUCTAJUIMYECKON CTPYKTYpE.

Bnaoemos:

—  HaBBIKaMU MOJHOTO KPUCTAJUIOTpaQHUECcCKOro aHAIN3a CTPYKTYPHI;

—  HaBbIKaMU IOCTPOEHHUS cTepeorpaduiyeckoi MPOEeKIMH KPUCTAIIIOB;

—  IpUEeMaMM OCYUIECTBJIEHHUS XMMUYECKOI0 AKCIIEPUMEHTA JJIs1 U3YYEHUS CTPYKTYPBI;

—  BO3MOXHOCTSIMH TIOMCKa HeoOXxoaumon wWHGOpMAMK B HAYYHOWM U CIIPABOYHOU
JUTEpaTypE;

— mpuemMamMu oOpMIICHHS PE3yJIbTaTOB KCIEPUMEHTA U paciin(poOBKU UX.

4.COJEP KAHME JUCHUIIJIMHBI 1 ®OPMbI OPTAHU3ALIUU YYEBHOI'O
PO ECCA

Kypc mucnummuubl  "Kpuctammoxumus"  mpeaycMarpuBaeT — cienyronme  (Gpopmel
OpraHu3aly yueOHOTO Mmpolecca:

- IEKLIUH,

- TabopaToOpHBIC 3aAHSITHS,

- caMmocTosATeIbHas paboTa CTyJeHTa.

MaTepHan n3jgaracrcsa € HCIIOJb30BAaHHUCM CIOBCCHBIX, OG’LSICHI/ITGJIBHO-I/IJIHIOCTpaTI/IBHBIX,
IBPUCTUYECKUX, MPOOJEMHBIX M HCCIENOBAaTeNbCKUX METOJOB IpenoaaBanus. llpu mpoBeneHun
JeKIMA A7 00CYXIEeHUS Marepuaja LIMPOKO HCHOJIB3YIOTCS MYJIBTUMEIUIHBIE MPEe3eHTaluH,
aHUMaIlK, a TaK)Ke pa3JarouyHble Marepuaibl. Bo BpeMs 11abopaTOpHBIX 3aHSITUNH CO3HAIOTCS
HpO6JIeMHBIC CUTyallu, paCCMAarpuBarOTCAd 3aJa41 MaKCUMAJIbHO HpHGJII/I)KeHHBIe K MPAKTHUKEC, I
CaMOCTOSITENIbHON  paboThl MpenjarailoTcs TBOpUECKHE 3adaHus. Bwmecte co cTyneHTaMu
paccMarpuBalOTCS MOJAENTH  IOJHUAAPOB, MPOCTHIX (GOPM, KPUCTALTUIECKUX CTPYKTYp H
3JIeMEHTapHBIX s4eek bpage.

B ydeOHOM mpolecce MHIMPOKO MPUMEHSIIOTCS AKTUBHBIE M HHTEPAKTUBHBIE (POPMBI
MPOBEICHUSI 3aHATHH  (JIEMOHCTpAllMd XUMHYECKHUX pEaklHi, pa300p 3aKOHOMEPHOCTEH
MPOTCKAaHUA XUMHYCCKUX IMMPOHCCCOB, NUCKYCCHUA, HOJICMI/IKa), BHCAYIUTOPHAA CaMOCTOATCIIbHAA
paboTa, OamIbLHO-PEUTHHIOBAsE CHCTEMa OIICHKH YCIEBAEMOCTH, JMYHOCTHO-OPHUEHTUPOBAHHOE
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oOydeHnue, mpoOiemMHOe oOydeHHe, OJOYHO-MOomyiaprHOe oOyudeHue. lcmomp3oBaHue B ydeOHOM
npolecce HAMIAHOTO Marepuana 10 JaHHOMY Kypcy; pacCMOTpPEHHME pa3iIMyYHBIX THUIIOB
TEOPETUUYECKUX M MPAKTUYECKUX 3aJad, HAMISIHO NEMOHCTPUPYIOIIMX CBA3b XMUMHH C KU3HBIO,
XUMHUYECKOTO SKCIIEPUMEHTa, TECTOB U KOHTPOJIbHBIX pabot. Ha kadenpe Heoprannueckoit xummun
pa3palboTaH MakeT mporpamm ajsi oOy4eHHs U KOHTPOJIA 3HaHUU MO KPUCTAIIIOXMMHUH, KOTOPBIH
UCTIONB3YeTCs B yUeOHOM TIpoIiecce.

CamocrosiTenbHasi paboTa CTYIEHTOB MPEAyCMaTpUBAeT BBIMOJIHEHHE WHIMBUIYaTbHBIX
3aJaHii, TIOATOTOBKY K JAOOpaTOpHBIM 3aHATHSAM, HU3y4eHHE Y4YeOHOM U MeToau4ecKon
auteparypbl. CTyIeHTbl CaMOCTOSITENTFHO J10pa0aThIBalOT HEKOTOPHIE TEMbl, KOTOPhIE M3y4alluCh B
Kypce KPHCTAJUIOXUMHH: TIPOCTBIE M CIIOXKHBIE OJJIEMEHTbl CHUMMETPHH, TPOCThIE (POPMBL,
KpUCTAJUTMYECKasl penieTka, momumopdusm u uzoMophusm u ap. [IpoBoasT uyuenrne npudOOpoB u
000pyI0BaHUs, POBOAAT SKCIIEPUMEHT, 00pabaThIBAIOT MOJIYUYEHHBIE PE3YNbTaThl, aHATU3HPYIOT

MOJTyYEHHBIE PE3YNIbTaThI.

IMopsiakoBbIit Kparkoe conepxxanue TeMbl
HOMep U TeMa
Cooepicamenvnutit mooyav 1 Ocrosvl kKpucmaniozpaguu
Tema 1. [Ipeamer  kpucrauloxumum W Kpuctamiorpadbmn.  Kpucrammmgaeckoe,
[Ipenmer ra3oo0pa3HOe W KUJIKOE COCTOSIHHE BeulecTBa. AMOp(QHBIE BEIIECTBA U CTEKIIA.
Kpuctaymoxumud ¥ | [lonukpucTamisl ¥ MOHOKpUCTAILIBL [IpuMEHEHHE W METOABI BBIPANUBAHUS
KpHuctaorpadhun MOHOKPHCTAJIJIOB.
Tema 2. OcHoBHBIE cBOICTBa KpUCTAIIIOB. OMHOPOTHOCTD, aHH30TPOITHOCTD, CIIOCO0-
OCHOBHBIE CBOMCTBa | HOCTh CAMOOTPAHSTHCS, IOCTOSIHCTBO TENEpaTyp IJIaBJIeHUs. 3aKOH MOCTOSHCTBA
KPUCTAJIJIOB JIBYTpaHHBIX yIIIoB. MeTozbl nx uamMepenus. Crepeorpadudeckas IpOEKIHsl.
Tema 3. Cummerpus BHemHHX (opMm KpuctaiwioB. Ee ompenenenne. DOKBHBaJeHTHBIE
CummeTpus Toukd. [1mocKOCTh, OCh M LIeHTp cuMMeTpuH. JleiicTBe UMHU Ha TeOMETpPHUYECKHE
BHEITHUX (hopM | 00pa3bl U HAXOKJICHUE UX B IUIOCKHX M TPEXMEPHBIX (urypax. IHBepCHOHHBIC U
KpPHCTAJIOB 3epKaJbHO-TIOBOPOTHBIE OCH. /[eficTBHE MMM Ha TOYKY, TEOMETPHUS U CHUMMETPHUS
MOJTyYEHHBIX CHCTEM TOYeK. Teopembl CIOKeHHUs W CIeAcTBHs. Bua cummerpun.
Cucrema BbIBOZa 32-X BHJIOB cUMMeTpud. KaTeropum m CMHTOHHHU, WX OOINWE W
OTIIMYUTEIILHBIC IPU3HAKH.
Tema 4. IIpocTeie popMbl MHOTOTPaHHUKOB. OTKPHITHIE, 3aKPBITHIE, OOIIHe, YacTHBIC. X
[IpocTeie (dbopMbI | oOCHOBHBIE XapakTepucThku. KomOmnHammm mnpoctbix ¢dopm. Ilpocteie (opmer
MHOTOTPAHHUKOB HU3IICH, CPeTHEN U BBICIIICH KaTErOpUu
Cooeprrcamenvuutiit modyns 2 Kpucmannuueckan cmpykmypa
Tema 5. Kpucramnnueckast pemerka. Y3ibl, psabl, INIOCKUE CETKHU U s4eikd. TpaHcianus,
Kpucranmmaeckas CKOJIB3SIIast TNIOCKOCTh ¥ BUHTOBBIE OCH CHMMETPHH. BapuaHTHI MeTeb MI0CKUX
peuieTka cetok. [IpumuTHBHBIE U ciaoxHbIE f4yeiiku. Mx kparHocTh. fueliku Bpase. Mx
BBIOOD. [IpocTpaHcTBEHHBIE TPYIIITHL.
Tema 6. Kpucrannmaeckas ctpykrypa. MecTo siaeliku B ee onvcaHui. Ynciao hopMymbHBIX
Kpucramnnaeckas eIUHUI B  suelike. KoopmuHAtel aTOMOB, MEXAaTOMHBIC  PAaCCTOSHUS.
CTPYKTYpa KoopmuHanyioHHOE 4YHCIO M KOOPAWMHANMOHHBIN monudnp. CTPYKTYpHBIA THIL
Teopust mIOTHEHIINX MIAPOBBIX YMAKOBOK. OmHCaHWE CTPYKTYPHI C TOMOIIBIO
TTOJTURPOB.
Tema 7. Mertonp! MccieaoBaHus CTPYKTYpHl. YpaBHeHue Bynbda - Bperros. Meron Jlays,
Mertozpt METOJl BpalleHus, MeTox nopoiuka. OnpeaeneHre CHHIOHUH, TapaMeTPOB SUeeK,
HCCIIEIOBAaHUS Thuna gueiiku bpaBe, MNPOCTPaHCTBEHHOW TIPYIbl, KOOPJWHAT aTOMOB.
CTPYKTYPHI PentrenodasoBerii ananms.
Tema 8. Xumuueckasi CBA3b B KpHCTaslaX. [OMO- M TeTepoNeCMHUYECKUE CTPYKTYPHI.
Xumuueckas cBsi3b B | Kimaccugukarus cTpykTyp M0 T€OMETPUIECKIM MPU3HAKAM M XUMHYECKON CBSI3H.
Kpucrtajax 3onnas crpykrypa Li, Be, C. CtpykrypHble THIIBI MeTaiuIoB: o-Fe, Cu, Mg, y-Mn,
In, Hg, a-U, Po; unrepmerammuaos: cemeiicta Menu (CuAu, CuzAu), a-Fe (
CuZn, Cr,Al, Fe;Al), Mmaraus.
Tema 9. CTpyKTypHI IPOCTHIX BemecTB — HeMeTawoB. [Ipasuo FOwm - Pozepu. M3menenne
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CTpyKTYypBI IPOCTHIX

CTPYKTYp ¥ XapakTepa XHMHUYECKOH CBSA3H MO TPYIIaM MEPHONNIECKON CHCTEMBI.

BEILIECTB — | CTpyKTypbI aiamasa u rpadura.

HEMETAJJIOB.

Tema 10. CrpykTypsl OMHapHBIX HEOPTaHWYECKUX coequHeHHHA. CTPYKTYpbl COEIMHEHUI

CTpyKTypBl HernepexonHbix MetawioB cocraBa AB (tuma NaCl, CsCl, ZnS, BN), AB, (tuna

OMHAPHBIX Si0,, TiO,, CaF,), A,B (tuna Na,O). 3MeHeHue CTpyKTyp U XapakTepa CBSI3U B

HEOPTaHUYECKUX rpymnmax —mnepuoandeckod cucrteMbl. CTPYKTYpbl COEAMHEHWH TEePEeXOMHBIX

COCTMHCHHUIMA MetaoB coctaBa AB (tun NiAs), A,B (tun pyruna u Cdl,), A,B (tuna Cu,0),
AB; (Re0y).

Tema 11. CTpyKTypsl TPOMHBIX HEOPTaHUUYECKHX COeAMHEHUH. CTPYKTYypbl COCAVHEHHUH C

CTpyKTypBI TPOHHBIX | KOMIJIEKCHBIMU HOHAMH. POPMBI KOMIUIEKCHBIX HOHOB. CTPYKTYpBI, IPOU3BOIHBIC

HEOPTraHUYECKUX or NaCl (NaNO,, CaCQO;, NaClO,), CsCl (AgClO,, NH4NOs). CrpykTyphl,

COEIUHEHUH Hempou3BoAHbIE OT OumHapHbXx coenuHenuit (CaWO,). Crpykrypsl 6e3
KOMILICKCHBIX HOHOB: mpou3sogubie or NaCl (LiFeO,), or ReO; (CaTiOs,
Bosib)pamMoBbie  OpoH3b1); cTpyktypa MgALO4 IlpakTudeckoe 3HaYCHHE
COCAMHEHHH CTPYKTYPHBIX TUIIOB IEPOBCKUTA, LIMKUHENH, HICEINTA.

Tema 12. @DakTophl, KOTOPBIE OMNPENEINAIOT CTPYKTYpy KpuctayuioB. [loHsATHE O CTpyKType

@DaKTOphl, KOTOpPHIE | CHJIMKATOB, BBICOKOTEMIEPATYPHBIX CBEPXIPOBOAHMKOB W  OPraHUYECKHX

OTIPENEISIIOT coeauHeHusx. OmpeneneHne paguycoB HOHOB M aroMoB. Metonsl Jlanmy,

CTPYKTYPY Tlonmpammunra, [onnuara. Pagnycer noHos no Illennony. BausiHue cooTHomeHus

KPHCTAJJIOB paaryCOB MOHOB U MOJSPU3AINH HA CTPYKTYDY.

Tema 13. Momumopdusm. Kiaccudukanuu moauMophHBIX MepexogoB. MopdoTponws.

[Momumopduzm u | U3omopdusm. Dtambl ero pa3BUTHs. YCIOBUSL JOCKOHAJIBHOTO H30MOpQU3MA.

n3oMopu3M Teepaple pacTBOpbl. DakTOpbl, KOTOpbIE BIUSIOT Ha  PAaCTBOPHUMOCTb.

Kiaccudukammu m3omopdusma. Xummdeckas CBsI3b B KpHCTaIaXx. lomo- o
reTepOACCMHUUYECKHE CTPYKTYPhL. Kitaccudukaiusi CTpyKTyp MO TeOMETPUYECKUM
MIPU3HAKaM ¥ XUMUYECKOU CBSI3U.




Temaruueckuii MJIan

Conep:karejibHbIH MOTYJIb 1
KoanuecTBo yacoB
3aounas popma
Ounas popma bop
HazBauus B T.4. B T.4
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[Ipenmer kpuctasmoxumuu u | 8 2 |- 1214/ -
Kpuctayorpahun
Tema 2.
OcHOBHEBIE cBoiicTBa | 8 21 -1214 -
KPUCTAJIJIOB
Tema 3.
Cummerpusi BHemHUX (opMm [ 8 2 0 -1214/| -
KPUCTAJIJIOB
Tema 4.
[IpocTsie popmbl 8 |2 | -12|4]| -
MHOTOTPaHHHUKOB
Hmozo no 1
cooeprycamenvnomy mooynro | 32 | 8 | - | 8 |16 | -
Coaep:karebHbIH MOIYJIb 2
KoanuecTBo yacoB
3aounas popma
Ounas popma bop
Hazpanus B T.4. B T.U
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coep:KaTeJbHbIX MOAYJIeH 0| % Z o o % Z
nTeM g = | 5| E|B & % s| & = 5 Z | s g § .
S = (5] o) = o S = 15 = (] o) = o S =
a | 21 E|5|8¢gEE| = 2 S| 5§ 13¢g|E8S
o | E|l 2595 ¢E o E 2 | 5 alg S
=13 8|2 E " = 5 g | 2| &=
2| €|z =4 S| €| s =4
= = 8 = = = < e}
= Q =
Tema 5. 3 1 116
Kpucrannmyeckas penerka
Tema 6. 4 1 119
Kpucrannuueckas ctpykrypa
Tema 7. Metonsl wuccie- 6 5 )
JIOBaHUS CTPYKTYPBI B B
Tema 8. Xumnueckas CBS3b B 4 ! 1]
KpHUCTaJIax ) )




Tema 9. CTpyKTypbl IPOCTHIX

BEIIECTB — HEMETAIJIOB. 4 1 12
Tema 10. CrpyKTypbl

OWMHApHBIX HeEOpraHuveckux | 4 1 1|2
COCIMHEHUN

Tema 11. CtpykTyphl

TPOWHBIX  HEOpraHmdeckux | 3 1 1|1
COEIMHEHNN

Tema 12. ®axtophl, KOTOPBIE

OIIPEIEIAIOT CTPYKTYpYy | 3 1 1|1
KPHUCTAJJIOB

Tema 13. lTlomumopdusm u

U30MOpPU3M 4 1 12

Hmozo no 2
coo0eprHcamenbHoOMy MOOYII0 40 | 10 10 120
Bcezo uacog no
72 | 18 18 (36 72 62

oucyuniune




5.METOJNYECKHUE PEKOMEHIALIAY JUIs1 IPOBEJEHUS
JIEKLIMOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHSITUI

Temwl 1ab0pamopHuLX 3aHAMUL

No Ha3zsanue TeMEbl Kom-Bo
4acoB

CummeTpust BHEIIHUX (HOPM KPHUCTAIIIOB. 4

[IpocTeie HOpPMBI KPUCTAILIOB.

[TocTpoenue crepeorpadudecKux MPOCKITUH.

Kpucramnmmueckas pemerka.

Kpucrannuueckas cTtpykrypa.

OnemeHTapHble pemeTku bpase.

NN | B W~

MerTonb! rccnenoBaHusl CTPYKTYpbl KpUcTallioB. Pacuer
1apaMeTPOB.

CTpyKTypbl IPOCTHIX BELIECTB.

EENI RSN EEN N N E Y EEY N

O | o0

CTpykTypbl OMHAPHBIX U TEPHAPHBIX COCTMHEHUN

Bcero yacos

(T3]
=)

CamocrosiTenibHas padora
[TpopaboTka TeopeTUUECKUX OCHOB IPOCIIYILIAHHOI'O JIEKIIHOHHOIO MaTepuania.
[ToaroroBka k 1a00paTOPHBIM 3aHATHSIIM.

N3ydeHne BOMpoCcoB, KOTOPHIE BEIHECEHBI HA CAMOCTOATEIBHYIO TPOPAOOTKY.
CucreMaruka U3y4eHHOTO MaTepHasa rnepes MOAYIbHBIM KOHTPOJIEM.

CamocTrosTenbHass pabOThl ¢ MOJEISIMH BHEIIHUX (OPM KPHUCTAIIIOB, KPUCTATUIMYECKUX
CTPYKTYp ¥ KOMITBIOTEPHBIMU O0YyUYaIOUIMMHU IPOTPaMMaMH.

DB

6. OBPASEIl MOAYJIBHOI'O KOHTPOJIA
(obpasey eapuanma u Kpumepuu OYeHUBAHU)

IOy BIIO «IOHEIKA HAIIMOHAJIbHBIA YHUBEPCUTET»
DaKkynbTeT XUMUYECKUI

Hanpaenenue noocomosxu:  04.03.01 Xumusn

Ipoghuns.:

IIpoepamma noocomosxu: oaxanaspuam
Cemecmp 5

Vuebnas oucyuniuna __ Kpucmannoxumus

MOAYJIBbHAS KOHTPOJIBHAS PABOTA
BAPHUAHT Nel
1. late onpeneneHue 0OCU CUMMETPHH.
2. Jlatb onpeneneHue SKBUBAJICHTHOW TOUKH.
3. Jlatb omnpenenaeHre HHBEPCUOHHOM OCH CUMMETPHH.
4. ITocTpouTh CUCTEMY TOYEK JIEMCTBUEM MHBEPCTOHHOM OCH 4-r0 Mopsika Ha TOUKy. Buaenuts
SKBUBAJICHTHBIE TOUKH.
5. Kakue mpocThIe 3JIEeMEHThl CHMMETPUU UMEET MOJy4eHHas CUCTEMAa TOUEK?
6. Bropast Teopema cioxkeHHs 3JIEMEHTOB CUMMETPHUH.
7. Ilpu3Haku BUJOB CHMMETPHUH BBICILIEH KaTETOPUU.
8 ITpu3Haky Ka)x10i CUHTOHUM HU3IIEH KaTeTOPHH.
9. Kakue »ieMeHTbl CHMMETPUU UMEET TPUTOHAJIbHAS MTpr3Ma’?




10. Kakue 351eMeHTbl CHMMETPHUHU UMEET mupamuaa’?

YTBepxkaeHO Ha  3aceqaHud  Kadempsl

pOTOKOII Ne OT «__ » 20

3aBemyroumii kadeapoi
[IpenogaBarens

Kpurtepun oneHuBaHus MOAYJIbHOTO0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
1 2
2 2
3 2
4 2
5 2
6 2
7 2
8 2
9 2
10 2
Bcezo 20

7. KPUTEPUU ONEHUBAHUWSA

Co;[epncaHHe AUCIHUITIIINHBI «KpI/ICTaJIJIOXI/IMI/I}I» COCTOUT U3 ABYX 3a4YCTHBIX MOI[y.]IGfI.
Kaxxnprit 3a4eTHBI MOIYJIh COCTOMT M3 TEOPETHYECKOTO Marepuajia W IMPaKTUYECKHX 3ajad,
BBITIOJTHEHHE KOTOPBIX TpeOyeT OBNaJICHHs TeOpUEH B yKa3aHHOM B MOJyJie OOBbeMeE.

OreHka 3HaHWH CTyIeHTOB TpoBoAMTCS 1Mo 100-0a/uTbHOM IMIKale COTIACHO CIICTYIOIINM

KPUTEPHSIM:
3aueTHbIe MORYJIH DopmMa KOHTPOJIA banisl
CMBICIOBOM MOITYIB 2 NunuBunyanpHass pabora 1o pemreHuro |20
3aza4
3amuTa 1abopaTopHBIX paboT 10
MonynbHas pabora 20
CMmbICTI0BOM MOAYIH 2 NunuBuayanpHas pabotra mo pemieHuto|20
3aza4
3ammra 1a00paTOpHBIX padboT 10
MonynbHas paboTa 20
OO0muii uTor 100
HIxana coomeemcmeusn 6annoe HAYUOHAILHOU WIKATlEe
Ounenka Ouenka no OneHka 1o rocyiapcTBeHHOM KaJjie Ouenka no
no mkaJue | 100-6anabHoM (3x3ameH, Tu(PepeHIMPOBAHHBIN 3a4yeT) rocy1apcTBeHHOM
ECTS HIKaJIe HIKaJie (3a4er)
A 90-100 5 (0TIMYHO) 3a4TEHO
B 80-89 4 (xopomio) 3a4TEHO
C 75-79 4 (xopo1o) 3a4TEHO
D 70-74 3 (YyIOBIETBOPUTEIHHO) 3a4TEHO




E 60-69 3 (yIOBIIETBOPUTENHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO ITOBTOPHOM C1a4u
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO ITIOBTOPHOM C1a4M IIPU YCIIOBUH
00s13aTeTbHOT0 HAOOpa AOTIOTHUTEIBHBIX 0aJIIOB

8. MATEPUAJIbHO-TEXHUYECKOE OBECHEYEHUE YYEBHOT'O
MPOLIECCA

CpencTBa caMOCTOSITEIBHONW paOOTHI M TUarHOCTUKY 3HAHUH Ha JIabopaTOpPHBIX paboTax

1.Monaenu BHETHUX (OPM KPUCTAIIIOB

2. Moaenu KpuCTaJNIMYECKUX PEIIETOK U KPUCTAJUIMYECKUX CTPYKTYP

3.KommbroTepHbIE TPOTPaMMBbI JJIsI KOHTPOJIS 3HAaHUH U 00y4YEHUS 110 TeMaM:

- IPOCThIE (POPMBI KPUCTAIITMUECKAX MHOTOTPAaHHHUKOB,;

- BJIeMEeHTapHbIe siueliku bpase;

- CTPYKTYPBbI IIPOCTHIX BELIECTB U OMHAPHBIX HEOPTaHMUECKUX COeTUHEHNUN

4. KOHCIIEKT JICKIUI MO KPUCTATIOXUMUU;

5. KomnbroTepHbIil yueOHHK 110 KPUCTAIUIOXUMUH;

6. Ilaker TecTOBBIX MpOTrpaMM JUIsl KOHTPOJS 3HAHUH C JJeMeHTaMu OOydeHHUs I10
KPUCTAJIJIOXUMUHU.

JlekiMOHHBIE 3aHATHUS TIPOBOASATCS B ayJUTOPUU HaA TPYIIY, OOOPYIOBAaHHOW JOCKOM,
MYJIBTUMEAUIHBIM IPOEKTOPOM U SKPAHOM.

JlabGoparopHble 3aHATHS 10 JaHHOMY KypCy TMIPOBOIATCA B KOMIIBIOTEPHOM KJjlacce,
OCHAIIIEHHOM HEOOXOAMMBIM OOOpPYIOBaHHMEM: MOJENSAMH BHEIHUX (OpPM  KPHCTAJIIOB,
KPUCTAJNIMYECKUX PEIIETOK U KPUCTAUIMYECKUX CTPYKTyp. KommbroTepHble mporpammbl JUist
KOHTPOJIS 3HaHUH U 00ydeHusl.

JononauTenpHOE obOectieuenue: Wi-Fi mocTym B Koprycax YHHBEPCHTETa, TEKCTOBBIE W
ANIEKTPOHHBIE pecypchl HayuHo#t OMOIMOTeKH YHUBEPCUTETA.

9. PEKOMEH/IOBAHHAS JIMTEPATYPA

KoJu1-Bo Hannumne
Ne IK3EMILISIPOB | JIEKTPOHHOI
HaumenoBanue
n/n B OubMoTeKe BEpPCHH B
JonHY IBC

Ocnosnas 1umepamypa

1. OCHOBBI KPUCTAIJIOXUMHUU HEOPraHWYECKUX COEIMHEHUH : y4eOHO-
Meroaudyeckoe Tmocobme st cryneHroB III kypca xummueckoro
¢axynsrera OIl bakanasp / [coct.: A. U. Urnaros, H. B. SI6mouxosa,
A. O. Xeraiino] ; T'OY BIIO J[oHeukuii HaluMOHAJIbHBII 1 +
YHHBepcHUTeT, XUMHUYecKHi QakynpTeT, Kadenpa HeopraHuueckoi
xumun. - Jlonenk : 'OY BITO "JouHVY", 2018. - 66 ¢

http://library.donnu.ru/catalog/scripts/wek2.exe/

2. Teopus IIOTHEHIIUX IAPOBBIX YIIAKOBOK: YCTAPEBIIUN
TEOMETPUYECKUI MOAXOI UM UHCTPYMEHT COBPEMEHHOM
kpucrauioxumun / H. H. Epémun. - VIII Beepoccuiickas
MOJIO[Ie)KHAs Hay4dHasi KoH(pepeHuus «MuHepaibl: - +
CTpPOEHHE, CBOMCTBA, METOJIbI HcciieqoBanus». 2016. — ¢
54

https://elibrary.ru/item.asp?1d=32329530

3. Ypycos B.C. [IpaBuia 4eTHOCTH U TUCTOPCUU - +




KOOPAMHAIIMOHHBIX TTOJUAIPOB B HEOPTraHUUYECKOU
KpUCTaIoOXUMHH. — JKypH. CTPYKT. Xumuu. — T. 55. —
2014. —c. S94-S110.

https://elibrary.ru/item.asp?1d=28808836

Jlonoanumenvuaa numepamypa

4. | Kpucramtoxumust (pIroopuTOmogo0HBIX
xiarparoB AB;F . — XKypHan Heoprannueckon
xumun, 2014, Tom 59, Ne 3, ¢. 355-360
https://elibrary.ru/item.asp?id=21194855

5. | HecrexuoMeTpusi, KpUCTATUIOXHUMHUS U
AIEKTPOIPOBOTHOCTD HIEJTOUYHBIX OPOH3 U
okcuoB Mmonubaena / T. Y. IpoGamesa, C. b.
Pactoponos. — M3Bectus PAH. cepus
dbusznueckas, 2015, Tom 79, Ne 6, c. 779-782
https://elibrary.ru/item.asp?id=23662921

6. | Kpxxmxanosckas M.I., byonosa P.C., ®unaros
C.K. Kpucramnorpadus u BICOKOTEMIIEpaTypHas
KPUCTAJTOXUMHUS O€3BOAHBIX OOPOCHIINKATOB

[IEJIOYHBIX U MIEJIOYHO3EMEIBHBIX METAJIOB. -
Kypn. crpykr. xumuu. — T. 55. —2014. — c. S163-S167.
https://elibrary.ru/item.asp?1d=28808840

7. | A.A. baku6aes, K.T. PycrembexoB, A.T.
JrocexkeeBa Kpucramioxumus ¥ CTpoeHUE
JBOMHBIX CeleHaToB Harpus. — M3BecTus
Tomckoro nonurexuuyeckoro yH-ta. — T. 321. —
2012. —c. 73-76
https://elibrary.ru/item.asp?id=18249805

10. ”TH®OPMAIINOHHBIE PECYPChbI

1. https://elibrary.ru/defaultx.asp - Hay4Has 37eKTpoHHAsE OUOIUOTEKA
2. http://library.donnu.ru/ - AIIEKTPOHHO-OMOIMOTEUHAS cucrema JloHenkoro
HaIIMOHAJIBHOI'O YHI/IBepCI/ITCTa

Pabouas mporpaMma paccMOTpeHa U IiepeyTBEpXkKAeHA Ha 3aCeTaHu
¢ u3MeHeHusMu (6e3 n3MeHnenuii) Ha 20 TOJI.

[TpoTtokomn Ne OoT « » 20 L.

3aBenyrommii kKaheapoun




