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Mporpamma gucumnnuHel "Xumns teepgoro tena"; 04.03.01 "Xumng".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CrpaHnua 2 13 16.




Mporpamma gucumnnuHel "Xumns teepgoro tena"; 04.03.01 "Xumng".

Mporpammy omucuunnmHebl paspabotan(a)(n) LouUeHT, K.H. (aoueHT) WrbipnuH B.I. (Kaghenpa HeopraHUy4eckoi Xummm,
Xummnueckuin nHctutyt um. A.M. Bytneposa), Valery.Shtyrlin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB

ChyHOaMeHTaNbHbIX Pa3fenoB XMMUW NPY PeLIeH NPOPECCUOHANbHBIX 3aAau

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

OCHOBbI CTPOEHWS TBEPObIX TEN, CUMMETPUN KPUCTANNOB, METObl CUHTE3a TBEPObIX BEWECTB, MEXaHN3MbI
TBEpAOdpa3HbIX peakLni; TUMbl 1 Npupody oasoBbix NpeBpaLweHnii TBepabIX TeN, TUMbl U POSib AePEKTOB B TBEPObIX

Tenax, B3anMOCBSA3UM MeXy CTPYKTYPOM 1 CBOMNCTBAMU KPUCTANNOB, MarHUTHbIE, 3NIEKTPUYECKNE, ONINEKTPUYECKNE N
OMTMYEecKmne CBONCTBA KPUCTanNsoBs.

JonxeH ymeTb:

OPUEHTUPOBATbLCS B CMCTEMATUKE CTPYKTYP HEOPraHNYeCcKux CoeANUHEHWNIA, CTPYKTYpax OpraHM4yeckmnx KpUcTanmos,
COeLVHEeHWIA BKIIOYEHNS 1 KNaTpaToB, aMOPMOHbIX TBEPAbIX TEl, METOAAX NCCNeL0oBaHUS TBEPAbIX TeN.

JonxeH Bnanetb:

HaBblKaMn NPUMEHEHNS KOHLIENUWIA 1 METOLOB XUMMM TBEPAOrO TENa K aHann3y CUHTE3UPYEMbIX B XUMNYECKOM

nHCTMTYTE MM. A.M. ByTnepoBa TBepaotasHbix MaTepmanos 1 K 06CYy>XAEHUIO KPUCTANIOXUMUYECKON MHGDopMaLIn B
KHUXHBIX U XYPHAbHBIX N3LaHWSIX.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

NPUMEHEHNS KOHLUEeNUWi 1 MEeTOA0B XMW TBEPAOro Tena K aHanmay CUHTE3NpyeMbIX B XUMUYECKOM UHCTUTYTE UM.
A.M. BytnepoBa TBepAOa3HbLIX MaTEPMANOB U K 06CYXAEHNIO KPUCTANIOXMMUYECKON MHGDOPMALIUM B KHUXHBIX 1
XYpHanbHbIX N30AHUSX.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (mogynb) BkatoveHa B pasgen "61.B.1B.13.03 OucumnnumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosatenbHoii nporpammbl 04.03.01 "Xumus (He NpedycMOTPEHO)" U OTHOCMTCS K AUCLUMNMHAM
no BbIGOpY.

OcBauBaetcs Ha 4 kypce B 8 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMUaxX C yKkasaHueM KonimyecTsa 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNNHBI COCTaBASET 2 3a4eTHbIX(ble) eAnHWL(bI) Ha 72 yaca(oB).

KoHTakTHas paboTa - 40 4aca(oB), B TOM Yucie nekuun - 40 yaca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 32 yaca(os).
KoHTponb (3a4ét / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 8 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOJYNIO)

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3penbl oucumnnivHbl / NX TPyAOEeMKOCTb CamocTositenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
flexumm 3aHATUNA paboTbl

Tema 1. Tema 1: CTpoeHue TBepabIxX
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Mporpamma gucumnnuHel "Xumns teepgoro tena"; 04.03.01 "Xumng".

Ten. CI/IMMeTpVISI KpucTtannos. XvMuyeckas cBsi3b B TBEepOblX Tenax.

MEKTPO
H
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Mporpamma gucumnnuHel "Xumns teepgoro tena"; 04.03.01 "Xumng".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 2. Cncrtematuka CTpykTyp
2. |HeopraHn4eckmx coeJUHEHWUN. 8 4 0 0 2
Cwunukatbl 1 antoMoOCUNMKaThbl.

Tema 3. HecBsisbiBaowme
5 [B3anMOneNCTBIS B MOHHbIX 8 5 0
" [kpucTannax. Monutunmam.
OpraHunyeckme KpucTanbl.

4 Tema 4. CoeNHEHNS BKOYEHUS U 8 > 0
" |[knaTparhbl.

5 Tema 5. AMophHble TBEpAbIE Tena. 8 > 0
" |KBasukpuctanibi.

Tewma 6. Ksasnyactuubl B
6. [Kpuctannax: POHOHbI, MArHOHbI, 8 2 0 0 2
SKCUTOHbI, NONSIPOHBI, COMIUTOHDI.

Tema 7. Tema 2: MeToapl
nccnenoBaHns KpMCTansos.
PeHTreHoBckas, anekTpoHHas u
7. [HeMTpoHHasa audpakuums. 8 2 0 0 2
ONeKTPOHHAas MUKPOCKOMNUSI.
PeHTtreHoBckas agcopbumoHHas
cnektpockonusa (EXAFS n XANES).

Tema 8. OnekTpoHHas
cnekTpockonus. CnekTpockonus
AMP n 9INP. AncopbumnoHHasi,
donyopecueHTHas, K- n
KP-crnekTpockonus. 3oHaosas
MUKPOCKONUS.

Tema 9. Tema 3: Metoapbl cnHTE3a
TBEpAbIX BelwecTs. [lonyyeHne
HeopraHnyeckmx MaTepuanos
9. [KePaMN4ECKMMI, XMUHECKIMIA 1 8 5 0
JyroeblMV1 MeTO4aMK, NPUMEHEHNE
BbICOKOr0 faBNeHNs, HACTbINIbHOro
nnasneHnst u XMMM4eckoro
ocax,aeHunsa n3 rasosom assbl.

Tema 10. OcobeHHOCTU CUHTE3a

opraHmyeckux TBepabix Ten. CuHTes
10.|HaHOMaTepuanos. MonyyeHune 8 2 0 0 2
aMopgoHbIx BelwecTs. Obwue MeToabl
BblpalLMBaHNS KPYMHbIX KPUCTaNOoB.

Tema 11. Tema 4: das3osble
npespaweHus. TepMoanHammka
(pazosbix nepexonos. Markme mMoabi.
11.|KpuTtnyeckume ssneHuns. CTpykTypHbie 8 2 0 0 2
N3MEHeHNs Npu rasoBbix
npespatweHmsax. OCHOBHble
MEXaH13Mbl a30BbIX MEPEXOAOB.

Tema 12. HecopasmepHble ¢asbl.
KoonepatueHbii agodpekT
SAna-Tennepa. MNepexonbl mexay
CMWHOBBLIMWN COCTOSIHUSIMU.

12. Mesodasbl. [MnacTuyeckoe 8 2 0 0 2
KpuUCTannm4yeckoe COCTOsHMeE.
Xnaokne kpuctannbl. Pasosble
nepexoabl B CTEKNAX.
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Mporpamma gucumnnuHel "Xumns teepgoro tena"; 04.03.01 "Xumng".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 13. Tema 5: JedekTbl B
TBepablx Tenax. ToyeyHble OedeKThl.
13 MapasnekTpunyeckme u 8 5 0 0 >

‘(MmonekynspHble npumecn. LieHTpbl
okpacku. ducnokauun. MNMnaHapHble
JeqekThbl.

Tema 14. BaanmogeiicTene
nedekToB. YNopsao4yeHne TOHeYHbIX
OedeKTOB N CBEPXCTPYKTYPbI.
14.|Kpuctannorpadgounyeckunii CoBur. 8 2 0 0 2
BnoyHble n 6eCKOHEYHO afanTUBHbIE
CTpyKTypsbl. [popacTtaHue
KpuCTanmnos.

Tema 15. Tema 6: Baanmocssasb
MeXy CTPYKTYypOi 1 ceocTBamm
KprcTtannos. OnmcaHme aneKTPOHHOM
15.[cTpykTypbl TBEPAOLIX TEN. MarHUTHbIE 8 2 0 0 2
CBOWCTBA KpUCTAaNoBs.
SnekTpuyeckme CBONCTBA TBEPIbIX
Ten.

Tema 16. CBepxnpoBOANMOCTb.
LnanekTpuyeckme n ontuyeckme
cBoicTBa KpucTtannos. MNepexoapl
16 [MeTann-Hemertann. 8 5

‘|CmelwaHHo-BaneHTHblE COELMHEHNS.
deppounkn. OCobeHHOCTU aMOPGIHbIX
TeN 1 XUOKNX KPUCTaNNOB.

Tema 17. Tema 7: TBepoogpasHble
peakumun. Knaccunrkaums

17.|TBEpOoOda3HbIX peakunia. 8 2 0 0 0
MexaHu3aMmbl BaXHEeRLWnX
TBEpPAOMa3HbIX peakLumii.

Tema 18. Oudpdoysmsa B TBEpObIX
Tenax. KuHetnyeckme mogenu v
YpaBHEHNS N30TEPMUYECKON
18.|KUHeTUKN. AKTUBHOE COCTOSIHUE 8 2 0 0 0
peareHTOB 1 ero ponb B
TBep,oogasHbIX npoleccax.
["eTeporeHHbIR kKaTanua.

Ntoro 40 0 0 32

4.2 CopepxaHue aUCUUMINHLI (MOBYNSA)
Tema 1. Tema 1: CtpoeHue TBepAbix Ten. CUMMeTpUs Kpuctannos. Xummyeckasi CBA3b B TBEPAbIX Tenax.

OneMeHTapHas siuelika. TpaHCnsUMOHHbIE BEKTOPbI, onpegensiowve pebpa u yribl Mexay Hu-mu. CeMb
KpMCTannuyecknx cuctem: kybuyeckas, TeTparoHanbHas, optopombuyeckas, pombo-agpuyeckas, rekcaroHanbHas,
MOHOK/IMHHAA, TPUKNUHHAS. MNMoHsaTNE cuMMeTpun. ToYeyHas CUMMETPUS. SNEMEHTbI U onepauum TOHEYHOW CUMMETPUN
(3akpbiThle onepauum): coBCTBEH-HOE BpaLEHNE, OTPAXEHUE B NIOCKOCTU CUMMETPUU, OTPAXEHUE B LIEHTPE
CMMMeTpUK (MHBEP-CcKsl), HecOBCTBEHHOE BpalleHne, MOBOPOT C nHBepcuein. OBo3HaYEHNE INEMEHTOB CUMMETPUM B
cuctemax Wendpnuca n NepmarHa-Morena. TodedHas rpynna. Viepapxms To4eyHbIX Fpynn v pacnpeneneHmne nx no
KpucTananyeckmm cuctemam. ronosgpuyeckas rpynna. Onepaums TpaHCAaumMm u OTKpbITbie onepauum CUMMETpUN.
BuHTOBO Onepartop 1 BUHTOBbIE ocK. Onepa-Top CKONb3AWEro 0TpaXeHns 1 NnockocTu a-, b-, c-, n-, d-cKonbXeHus.
LleHTpupytowuii one-patop 1 TUMbl KPUCTANINYECKMX PELWETOK: 6A30LEHTPUPOBaHHbIE, FPaHELLEHTPUPOBAHHbIE,
06EMOLIEHTPUPOBAHHbIE 1 MPUMKTUBHBIE. YeTbipHauaTh peweTtok Bpase. MpoctpaHcTBeHHaAs rpynna. O6o3HaveHns
MpPoCTpaHCTBEHHbIX rpynn. Onepauuns aHTucummetpum LWybHukoBa. LiBeTHblE UM MarHUTHbIE FPyMMb.

Tema 2. Cuctematuka CTPYKTYpP HeopraHn4eckux coeguHeHUW. Cunukarbl U antoOMOCUNUKaTDI.

3 A
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Mporpamma gucumnnuHel "Xumns teepgoro tena"; 04.03.01 "Xumng".

BeeneHve B npegmeT. Tunbl CBA3M B TBEPAbIX Tenax. VIoHHble kpuctannbl. YpasHeHnsa bopHa-Manepa n bopHa-JlaHge.
MoctosiHHas MagenyHra n MafienyHroBckuii noTeHuman noHoB. Ko-BaneHTHble kpucTtanibl. AnMa3ononobHsle
CTPyKTypbl, coeanHeHmnsa tuna ANB8-N. loHHOCTb cBA3M B kKpucTannax no MNonvHry n dunnuncy, sBpuctuyeckoe
3HayYeHue napameTpa noHHoctu. Metannmnyeckme kpmctanibl. OCHOBbI 30HHON Teopun. MonekynspHble KprucTansbi.
BaH-nep-BaanbcoBbl B3anmoaeiictaus. dHeprum Keesoma, [ebas, NoHooHa. MoTteHuman JleHHapaa-IxoHca. MapHble
aToM-aTOMHble noTeHumansl Kutanropogckoro. Kpucrannsl ¢ BOAOPOAHON CBA3bIO, 3HAYEHNE BOLOPOAHON CBSA3M B
XuBOI Npupoae. ACUMMETPUYHbBIE U CUMMETPUWYHBIE BOLOPOAHbIE CBSA3M, CNOCOOLI UX ONUCaHUS.

Tema 3. HecBsisbiBaloL e B3auMOOENCTBUS B MOHHbIX Kpuctannax. MonutunuaM. OpraHnyeckme Kpuctamibl.

Mognenb xecTkux capep. Kybruueckas n rekcaroHanbHas ninoTHewme ynakosku. O6beMoLeH-TPUPOBaHHas NnoTHas
ynakoBka. CTPpyKTypbl METANINYECKMX SNEMEHTOB, 0COBEHHOCTU CTPYK-TYp Hyg, Cd 1 Zn. CTpyKTypbl HEMETANINYECKMX U
nonymeTtannuyecknx anemeHTos. AnemeHTol VIII rpynnbl. OnemenTsl VI rpynnbl. OnemeHTsl VI rpynnbl. SnemeHTsl V
rpynnbl. 9nemenTol [V rpynnbl. CTpykTypbl 60pa. CTPYKTYpbl HEOPraHUYECKNX CoeaMHeHMn. Mooenb NnoTHewWwel
ynakoBku MOHOB. OrpaHnyeHunst MOHHOW MOLENN: HEKOPPEKTHOCTb NCMONb30BaHNS YHUBEP-CalbHbIX MOHHbIX PaanycoB 1
KOHLLeNums aneKkTpocTaTnyeckon cunsl cBaau NonunHra; seneHune setakcumn. CTpykTypbl coeanHeHuin Tuna AB: cTpykTypa
KaMeHHO conu (xnopupa Hatpus), CTPYKTypa xnopuga uesus, CTpykTypa LMHKOBOW obMaHKm (ccpaneputa), CTpykTypa
BIOPTLMTE, CTPYKTYpa apceHnaa HUKens, CTpyKTypa noamaa tannus, cTpyktypsbl L- n B-okcmaa ceuHUa, CTPYKTypa
cynbdpmnaa pTyTM (KMHosapw), CTpykTtypa okcnga meau(ll), ctpykTypbl okcmaos (cynbdpuoos) nannaams(ll) v nnatunsi(ll).
CTpykTypbl coeanHeHunin Tuna AB2: cTpykTypa donto-oputa (doTopuaa Kanbuums), aHTupniooputHas cTpykTypa,
CTPyKTypa pytuna (okcuaa tuta-Ha(lV)), CTpykTypbl anokcuaa kpeMHus (B-kpuctobanuta, B-TpuanmuTa, B-keapua),
cTpyKTypa kynputa (okcuaa megu(l)), ctpyktypa nuputa (amcynbdpunna xenesa(ll)), cnoncroie cTpykTypbl Moanaa
Kaomus, xnopuaa kagMus, monnbaeHnTa (aucynocpuna monubaena(lV)), noguaoa prytu(ll). CTpykTypbl COEOUHEHNI TUNA
A2B3: NOHHblE CTPYKTYpPbI - CTPYKTYpa KOpyHAa (OKCK-Aa antoMUHKS), CTPYKTypa unbMenuta (tutaHata xenesa(ll)),
cTpyKTypbl A-, B- n C-peakosemenbHOro okcmaa, CTpykTypbl okenga sucmyta(lll), koBaneHTHble CTPYKTYpbl ? CTPYK-Typbl
Tennypuia u cynbcounaa sucmyta(lll).

Tema 4. CoeaVMHEHUs1 BKTIOYEHUS U Knartparbl.

CtpykTypbl coeanHeHmnin Tuna AB3: cTpyktypa okcuaa peHns(VI), ctpyktypa dotopuaa nanna-gua(lll), aHtuetpykTypa
ReO3, ctpyktypa Tnconuta (LnF3, AcF3). CTtpykTypbl coeanHeHmnin Tn-na ABX3: nepoBckutbl. CTPYKTypbl COEANHEHWIA
Tna A2BX4: K2NiF4. CTpykTypbl coeanHeHuii Tuna AB204: wnuHenn n ?06palieHHble? wnuHenu. CTpykTypbl
coenmHeHnid Tuna A2B207: nu-poxnopbl. OKTasapuieckne TyHHeNbHbIe CTPYKTYPbI: OKCUIHbIE BPOH3bI,
rekcaroHasnbHble 1 TeTparoHanbHble BofbdopaMoBble 6pOH3bI, pocdaTHble BONbdppaMoBbie BPOH3bI, TUTAHOBbLIE
6poH3bl. JlamennspHble (MnacTuHYaTble) CTpykTypbl. Cunmkatsl 1 antoMocunmkatsl. OpTocunu-katbl, MMPOCUANKATHI,
cunmkartbl ¢ KonbLEeBbIM MOHOM Si3096-, MMpoKCeHbl, amconbonbl. PUNNO-CUNUKATBI, IMHUCTbIE MUHEPaSbl, KAOANHUT,
TanbK-NUPOOUNINT, TaNbK, CAOAbI.

Tema 5. AMopdoHble TBepable Tena. Keasukpucrannol.

TpexmepHble cunmkaTtbl U antoMoCUAKaTbl: NONEBbIE WNAThI, ybTpamapuHbl, LEeon1Tbl, CO-0annToBas Knetka, HoBble
aHanoru LueonnToB, TEMNAATHbIA CUHTE3 MUKPOMOPUCTLIX 1 Me30-NOPUCTbIX TBEpAbIX Ten. M30- n retepononnmeTtannarh,
cTpykTypa KerrvHa, nogeka- v au-rugpononekasonbpamart, aHnoH [alicoHa. HecessbiBaowme B3aMMOLENCTBIS B
WOHHbIX KpucTannax. 3Ha4eHne KOHLENLMN 3N1eKTPOCTaTUYECKON CUIbl CBSA3M AN ONUCAHNS CTPYKTYP COeANHEHWI
KpeMHus. HoBble B3rnsiabl Ha CTPYKTYpbl HEOPraHWYeCcKUX TBepabIX TeN: CTPYK-TYPbl KOHOEHCMPOBAHHbIX
MeTannoknactepos; CTPYKTYpbl, CBA3aHHbIE KpUCTannnorpadunyie-ckuMmn onepaumnsimm; CTpYKTypbl U3 ynakoBoK
ZBYMEpPHbIX MNOCKMX CeToK (ceTok Karome); CTpykTypbl 3 yNakoBOK CTEPXHeN unu Huten. BoamoxHoctn metoga MO
NS onMcaHns KpuctTanandeckmx cTpykTyp. Monutnnuam: nonutunel ZnS, CdI2, Pbl2, cnoncTbix auxanbKo-reHnaos,
CVANKaToB, NEPOBCKMTOB.

Tema 6. KBaanyactuubl B Kpuctannax: oOHOHbl, MarHOHbl, 3KCUTOHbI, MONSPOHbI, CONIUTOHDI.

TpexmepHble cunukaTtbl 1 antoMOCKMANKATbI: NONEBbIE WNaThl, YNbTPaMapuHbl, LLEONNTbI, CO-0aNMTOBas KNeTka, HoBble
aHanoru LeonnToB, TEMMNIATHLIA CUHTE3 MUKPOMOPMUCTBIX 1 ME3O-NOPUCTLIX TBEPAbLIX TEN. V130- 1 retepononmmetannarsl,
cTpykTypa KerrnHa, nogeka- n gu-rmgpononekasonsgpamar, aHmoH [laricoHa. HecBsasbiBatowme B3anMoaericTBus B
WOHHbIX KpucTannax. 3Ha4yeHne KOHLENUMN aNeKkTpocTaTMyeckoi Cibl CBS3W ONs ONUCaHUS CTPYKTYP COeauHEHW
KpeMHus. HoBble B3rnsabl Ha CTPYKTYPbl HEOPraHNYeCKNX TBEPObIX TEN: CTPYK-TYPbl KOHOEHCMPOBAHHbIX
METaNNoKNacTepoB; CTPYKTYpPbl, CBA3aHHbIE KpUcTananorpaduye-ckummn onepaunsamn; CTpyKTypbl N3 ynakoBoK
IBYMEPHbIX MNOCKUX ceTok (ceTok Karome); CTpyKTypbl U3 YNakoBOK CTEPXHeN nnn Hutein. BoamoxHoctn Metoga MO
ONs onucaHust KpuctTannnyeckmx cTpyktyp. Monutunuam: nonutunel ZnS, CdI2, Pbl2, cnoncTbix amMxanbko-reHnnos,
cunukartoB, NEPOBCKMTOB.

Tema 7. Tema 2: MeTtoabl uccnenosaHus Kpuctannos. PeHTreHoBcKasi, 3/1eKTPOHHaA U HEMTPOHHAasA Andppakums.
AnekTpoHHasi MuKpocKonusi. PeHTreHoBckas apcop6bunoHHas cnektpockonusi (EXAFS n XANES).

YeTblpe OCHOBHbIX TUMNa XapakTepucTrk Teepabix Ten. OnTnyeckme metomdbl nccnegosandus. OCHOBbI AUMPPAKLNOHHbIX
mMeTonoB, oopmyna bparra-Bynbgoa, noctpoeHue obpaTtHo pe-weTkn. MeTonbl PpEHTFEHOBCKOW AMMPPaKLMN: METOL,
Nays, meton nopouka (Lebas-lWeppepa-Xanna), Meton Bpawaouwerocs kpucrtanna (Mmeton BeiiceHbepra). [1Ba atana
aHa-nn3a OMgPakUMOHHON KapTWHbI: YCTAHOBNEHNE NapaMeTpoB 3NIEMEHTAPHON S4eikn 1 onpe-aenexHve
OTHOCUTESbHbIX KOOPAVHAT aTOMOB B s4elike. DNeKTPoHHAs Amcbpakums 1 ee npe-nmyllectsa, andpakumns
HN3KO3HepreTndecknx anekTpoHos (LEED). HelitpoHHas audppak-umsa n ee npemmylectsa, NONHONPOMUIbHBIA aHanm3
PuTtBenga, npyMeHeHNs HeMTPOHHOW OMdopakumMm. SNEeKTPOHHAS MUKPOCKOMMWS: CKaHUpYoWas 3n1eKTpoHHas
MUKPOCKOMUS, TPAHCMUCCUOHHAS 3NEKTPOHHAS MUKPOCKOMUS, NpuMeHeHne dypbe-npeobpasoBaHns ons aHanmsa
n3obpaxeHns. CnekTpockonus NoTepb aNeKTPOHHOM aHeprum (EELS). AHannTnye-ckas MUKpocKonus.
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Mporpamma gucumnnuHel "Xumns teepgoro tena"; 04.03.01 "Xumng".

Tema 8. BnekTpoHHasa cnekTpockonus. Cnektpockonus AMP u 3MP. AacopbuunoHHas, chnyopecueHTHas, UK- n
KP-cnektpockonusi. 30HA0Basi MUKPOCKOMMSI.

PeHTreHoBckas ancopbumoHHas cnektpockonus (EXAFS n XANES). AMP-cnekTpockonusi TBEpAbIX TN, SKCNEPUMEHTI
¢ BpaleHvem nog marmndeckum yrnom (MAS NMR). SITP-cnekTpockonus, HeopraHnyeckue 1 opraHm4yeckue CrmHoBbIE
30HAbl. DNEKTPOHHASA CAEKTPO-CKONUS (MPUHLMMbLI U NPUMEHEHNS): (DOTOINEKTPOHHAs cnekTpockonus (XPS n UVPS),
Oxe-cnektpockonus (AES), cnekTpockonus NoTepb aNeKTPoHHOW aHeprm (EELS). Aa-copbumoHHas
hnyopecLeHTHas cnekTpockonus B Buaumoin n Y obnactu, VK- n KP-cnektpockonus, meccbayapoBckas
cnekTpockonms. 30HA0Bas MUKPOCKOMNWS: CKaHMPYoLas TyHHenbHas Mukpockonus (STM), atoMHo-cunoeas
mukpockonus (AFM).

Tema 9. Tema 3: MeToabl CMHTe3a TBepAbiX BELLEeCTB. I'Ionyqel-me HeopraHn4eckux marepuanoB Kepamm4yeckumu,
XUMN4eCKUMU U AyroebiMmm metogamu, NApumMeHeHne BbiCOKOro gasjieHus, HaCTblJIbHOIro nNnaBJieHNA U
XUMUYECKOro 0caXxaeHUsi N3 rasoBom asbl.

CvHTE3 HOBbIX COEANHEHNIA U CO3[aHMe HOBbIX MaTepPManoB: XxapakTepHble NpuMepsbl. YeTolpe Kateropmum cmHTeaa
TBEPObIX BEWeCTB. 3HaYeHNe NOHUMAHNA KPUCTANNOXUMUN ONS CUHTE3a HOBbIX BelwecTs. Kepamunyecknii MeToq cmHTe3a
TBEPAbIX BewecTs. [1yTn npeofoneHmsa orpaHM4eHnin Kepammyeckoro Metoga: 1) MeTo Cywku pacnblieHnem; 2) MeTos
CYILKW Bbl-MOpaxueaHueM; 3) Mmetog coocaxaeHus; 4) 3onb-refb npouecc. lNpumeHeHne 30nb-refb npouecca B CMHTe3e
MaTepvanoB A5 HENMHEHON ONTUKK, BMOTEXHONOMMK U KOHBEPCUM CONHEYHOR aHepruu. Vicnonb3osaHue
TEPMOANHAMUNYECKOrO KOHTPOSS B BbICOKOSHTANBMUNA-HBIX peakLmsax: camopacnpoCTpaHaoWmnes
BbICOKOTEMNEpPATYpPHbIl cuHTe3 (SHS), MeTon cropaHus. XMmnyeckne MeToabl CMHTE3a TBepabix Ten. Metoabl MArkonm
xumnn (soft-chemistry, chimie douce): nerngparauns, pasnoxeHve, peookc-BHeApeHNe NN -3KCTPaKUNS, NOHHbIN
0OMeH, KUCNOTHOE BbllenayvMBaHme, CUHTE3 rmapua0B MeTanoB B3aMmMoaencTeneM Metanna ¢ 60pornapuaom,
bromuHepanuaaums. Meton TBepLoha3HOro NpeLecTBEHHNKA, NCMNONb30BaHNE MHAVBMAYANbHbIX BEWECTB 1N TBEPAbIX
pacTtsopoB. MeTopn rasoasHoro npegwecTseHHmka. Markne metoapl CMHTE3a M3 pacnnaBoB: UCMNONb30BaHNE
HW3KOMNaBKUX NONNXanbKoreHUO0B WeNnoYHbIX MeTanoB U 3BTEKTUKM U3 TMAPOKCUAO0B HATPMA 1 Kannsa. MeTtoq
TOMOXMMUNYECKMX pPefoKC-peakumin. CTpaTernum MHTEPKansaunm Weno4YHbIX METaNI0B B CNOUCTLIE AN LIENOYeYHbIe
CTPYKTYpbl, 3aBUCUMOCTb KOOPAMHALMOHHOIO OKpYXeHuns ot npupogbl metanna (Li, Na, K, Cs). HoBble cTparternu
WHTEpKanauun: MHTepkansuns ¢ nonm-mepmusaumnen; MOHogucnepruposaHne ¢ PecTaknHrom, nunnepuHr (pillaring).
MeTon TONOXU-MUYECKMX NMOHOOBMEHHBIX peakLMii: NPOTOHHBIA 06MeH 1 06MeH KaTMOHOB MeTannoB. Me-ToLbl BLICOKOrO
nasneHus. MmopotepmansHole (fasneHue 1-10 kb6ap) CUHTE3bI LLEONNTOB, antoModpoctaToB, MUKPO- U ME3OMOPUCTHIX
TBEPAbIX TeN, CMHTE3bl rpynnbl Haushalter?a. CruHTe3bl npy noBbiweHHOM fasneHun (10-150 kb6ap) 1 Tunbl annapatypbl:
a) annapartypa noplweHb-unnMHAap; 6) annapaTypa TMna HakoBabHW UK NMPOTMBOMONOXHbLIX HAKOBASEH; B)
?6ant?-annapatypa (belt ? nosic). Myt cHUXeHus cBOOGOAHON SHEPrN peakLuuii Noa AaBne-HUEM: a) Aenokanmaaums
d-anekTpoHOB Yepe3 conmxeHne atoMoB; 6) cTabunnaaums BolCOKO-BaNEHTHbIX COCTOSIHWIA; B) NofaBneHue
CErHeTo3NeKTPNYECKOr0 CMELLEHNS KATUOHOB; I') N3-MEHEHNE NPeanoYTUTENbHbIX NO3ULNIA KATUOHOB; 1) CHUXEHWE
nonspmaaummn 6s2-anekTpoHoB. CMHTE3bI NOL BLICOKMM LaBEHUEM BEWECTB C HEOObIYHLIMU CTENEHSMM OKUC-NIEHNS 1
CMVHOBbLIMWN COCTOSIHUSIMU NEPEXOAHbIX METANN0B. YCKOPEHUe peakuunin non gasne-HuUeM.

Tema 10. Oco6eHHOCTH CUHTEe3a OpraHM4Yeckux TBepabix TeNn. CuHTe3 HaHomatepuanos. MonyyeHne aMopcpHbIX
BewecTB. O6LMe MeToabl BbipallMBaHUs KPYMHbIX KPUCTaNOB.

Mony4eHne HeopraHn4yeckmx Matepranos OyroBbiIMU METOO4AMU: OQHOOYrOBOW MeTOd, TPEX-AYroBO MeTon; LyroBow
TPaHCMOPTHbIA MeToA, HACTbIbHOE NnaeneHne. MeTton xmMm4e-ckoro ocaxaeHus na rasosom gpassl (CVD),
npevmMylecTea Metoaa. OCOOEHHOCTM CUHTE3A OPraHNYeCcKUX TBEPAbIX TEN: NOMyYeHNEe KOMMIEKCOB C NEPEHOCOM
3apsina, NpoBOASIUMNX OP-raHNYEeCKMX NONMMEPOoB (MonmaueTnneHa, NoAnaHuanHa, NoAMNMPPONa, NONNTUEHNNEHA).
Mony4eHre n 0COBEHHOCTU COCTOSIHUS MUKPOYACTUL, U HAHOMaTepuanos. MeTonbl CHTE3a MUKPOYaCTHL:
pacnbineHune-BbiCyIMBaHNE, 3aMOpaXnBaHe-BbICylWNBaHNE, 30/b-refb NPO-LeCce, XUAKOe BbiCylMBaHKE,
nuporenb-metod. MeToabl CMHTE3a HAHOKNACTEPOB: NCNapeHne B MHEPTHOM atMocdiepe, MexaHN4Yeckoe pasmenbyeHue,
Na3epHbli NMPoONM3, Nponna obnay-ka crpes, NNasMeHHas TEXHVKA, XMMUYECKNE METObI (OKUCNEHNE TOHKMX YacTuL
OKCMO0B, COOCaxXAeHne, NPUroToBAEHME KONNOUAHbBIX PaCTBOPOB, XMMUYECKas NonmMepmnsanmns n oca-xaeHue,
30/1b-TeMb-MPOLECC, CO3LAHUE MUKPO3MYNbCUiA U Myuenn). OCOBEHHOCTV CUHTE3a MalblX YacTuUL, METaN0B: UCNapeHne
B UHEPTHOM rase, nony4YeHne KonnonaHbIX MeTanioB BOCCTAHOBNEHNEM PACTBOPOB CONEW, UCNONb30BaHNE ONS STUX
uenern anekTpoHnaos. MeTo-apl Nony4eHns aMopaoHbIX BEWECTB (CTEKON): OXNaXAeHne nepeoxnaxXaeHHblX Xnakmx gas
(?cbopmMoBaHMe? U3 pacnnasa, NasepHoe CTEK0BaHME), OCaXAeHME 13 ras3oBoi dpasbl, Opob-neHne-pasyrnopsinoieHune
yLoapoMm, pasynopsifnoYeHne obny4eHneM (METAMUKTOBbLIE (POPMBbI), feconbBaTauus, reneobpasosarue. MeTtogpl
BblpalWmMBaHMs KpMCTaNIoB 3aTBepaeBaHnem n3 pacnnasa: Metoq Hoxpanbckoro, Tpexayroson MeTod, MeToq
Kuponynoca, meton BEpunxme-Ha-Ctokbaprepa, Meton BepHeiinsl, MeTon nnasMeHHoR ropenku, MeToq niasatoulei
30Hbl. MeToAbl KpucTannaMsauum 13 pacTeopa: MeTobl C MCMONb30BaHNEM ONIIOCOB, MMAPOTEP-ManbHble METOAbI
KpucTanansauum n3 BOLHOro pacteopa C NCMOb30BaHNEM aBTOK/1aBa, Me-T04, rensl. ONeKTPoNNTUYECKniA MeTos,
BblpawmsaHms Kpmuctannos. MeToq ra3oTpaHcnopT-HbIX Xummnyeckmx peakunii (CVT). MeTton ycnoBHOR Kpuctannmsaumm.
MeToL4 MonekynsipHO-ny4eBol SnMTakcum.

Tema 11. Tema 4: dPa3oBble npespalleHusi. TepmoavHamuka casoBbix nepexonos. Msarkue moabl. Kputnyeckue
siBneHusi. CTpyKTypHble M3MeHeHUs1 npu cha3oBbiX NpeBpatleHUsX. OCHOBHble MexaHM3Mbl ha30BbIX
nepexonos.
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Mporpamma gucumnnuHel "Xumns teepgoro tena"; 04.03.01 "Xumng".

OnpepneneHre NoHATMS ?pa3oBblil nepexon?. TepMoanHaMuka oasoBbix NEPEX0L0B: (Da30-Bble Nepexoabl NEPBOro
BTOPOro poaa. Teopus oa3oBbIx Nepexonos JlaHaay, napameTp nopsiaka, U3MeHeHUe CUMMETPUM Npu goasoBbiX
nepexonax. Msarkve MoAbl U Pofb GoNyKTya-Umii npu oasoBbix nepexonax. CnekTpbl paccesiHis HEMTPOHOB 1 cBeTa
B6MM3N Pa30BbIX Ne-pexoioB (LeHTpanbHble Nkn). Kputnyeckne sBneHnst u kputnieckme uHaekcol. Knaccudpm-kauus
(pa30BbIX NEPEXO0B B TEPMMHAX PA3MEPHOCTM CUCTEMbI 1 NapaMeTpa nopsiaka. CTPyKTypHbIE M3MEHEHNS NPK
(pa3oBbIx NpeBpaleHnsx. Knaccrndorkauus asosbix Nepexo-aoB no byprepy: a) nepexolibl, 3aTparmsaollme nepayio
KOOPAMHALIMOHHYIO cdpepy ? PEKOH-CTPYKTUBHbIE (MELIEHHBIE) 1 AunaTauMoHHble (BbicTpbie); 6) nepexonb,
3aTparvBaoLmMe BTOPYO U Nocneayolme KoopAMHALMOHHbIE CAIEPb! ? PEKOHCTPYKTUBHBIE (MEANEHHbIE) U
aucnnacuHble (BbicTpble). Deppo- 1 aHTUDEPPOAUCTOPCUOHHBIE Nepexonbl. OCHOBHbIE Me-XaHU3Mbl (Pa30BbIX
nepexonoB: a) nepexoAbl 3apoAbiweobpasoBaHuns 1 pocta; 6) nepexondbl NOpPsAOK-6ecnopsaok; B) MAPTEHCUTHbIE
nepexoAbl. CNMHOAaNbHOE M 3BTEKTOUIHOE Pasno-XeHue Teepapix Ten. Oco6eHHOCTM (Da30BbIX NEPEXOL0B B
OpraHuyecknx TBEPAbIX Tenax, Nepexonnl B napa-amxnopbeH3one u ManoHOBOW KACIOTE.

Tema 12. Hecopa3amepHblie cha3bl. KoonepartueHbin achcpekT SHa-Tennepa. NMepexonbl Mexny CMHOBbLIMMY
coctosiHusimu. Me3odasbl. MnacTtuyeckoe Kpuctannmyeckoe coctosiHme. XXunagkue Kpucrannbl. dasosble
nepexonbl B CTeKnax.

HecopasmepHble dhasbl. Cnocobbl (OopMMPOBaHMS HECOPAa3MEPHOCTH ¢has: a) CoCTaBHasi HECO-Pa3MEePHOCTD; B)
IUCnnacvBHas HECOPA3MEPHOCTb; B) camoyropsaodeHre nedoektos. Obpa-30BaHUE HeCOpPa3MepHbIX a3 B MOLENN
OAHOMepHbIX MeTannos Narepnca-Ppenuxa, BONHbI 3apaaosoi nnotHocTn (CDW), ruraHtckas aHomanns KoHa.
HecopaamepHble dhasbl B K2Pb[Cu(NO2)6], K2SeO4 n MOHOCNOMHBIX rpadonToBbiX UHTEPKanaTax. JuHamMmyeckni n
cTatmdeckuin adppekTbl AHa-Tennepa, koonepaTtueHbii addpekT AHa-Tennepa. Koonepatue-Holin adpdpekT SAHa-Tennepa
B P30-LupkoHax, wnuHensax n neposckuTax. Nepexoabl MeXAy CMHOBBIMU COCTOSHUAMM B coeanHeHmnsx xenesa(ll, 1)
n kobanbta(lll), BNMsiHMe Ha TeM-nepaTypy nepexona AasneHuns n gonvposaHus. Mesogpassl. [MnacTuyeckoe
Kpuctannnyeckoe coctosiHue. Xuikme Kpuctanibl: HeMaTnyeckme, XonecTtepuieckne n cMekTndeckue goasbl.
OcobeHHOCTU cMekTUYeckmx dhas. MNMapameTp nopsioka B XMAKOKpUCTANNNYecknx hasax. dH-Tanbnus nepexona B
Xuakokpuctannumyeckoe coctosHne. Keasmxunokue kpuctanibl. Paso-Bble nepexonbl B CTeknax. Temneparypa
cteknosaHus (Tg) n Temnepartypa TepMoamMHaMmye-ckoro nepexona B crekna (To). Mapanokc KoamaHa (Kauzman?a)
ero peweHune. KoHdury-paumoHHas sHTponus B cteknax. CteknokpucTanibl, AUMNoNbHbIE CTEKNa, 3aMOPOXEHHOE
XNOKoKpUcTannmyeckoe coctosHue. MNpakTmnyeckoe npuMeHeHne oas3oBbiX Nepexonos.

Tema 13. Tema 5: [lechekTbl B TBepabIX Tenax. ToyeuHble gecpekTbl. MNapasnekTpuyeckue n MoneKkynsipHblie
npumecH. LLeHTpbl okpacku. Oucnokauun. NnaHapHblie aecekTbl.

YeTblpe TMNa gedekTos B TBepAbIX TeNax. Hectexnmometpmyeckne coefmHeHUs 1 TBepable pac-TBOPbl Kak X MOOenu.
ToyeuHble nedpekTbl: napbl No WoTTku, nedektsbl No @peHKeNto, anvmo-BaNeHTHbIe NPUMECH, ? N UX POJb B
anekTponpoBoaHocT. OueHKM aHepruii obpasosaHus nap no LWoTTkM 1 MOHHOK MUrpaumn. PaBHoBecUe TOHEYHbIX
[edeKkTOB U KBasnxXMMMYeckume peak-Lunm B MPUMEHEHUN K OKCuaam 1 ranoreHnnam Mmetannos. lNMapasnektpuyeckme un
Monekynsip-Hole npumecu. LleHTpbl okpacku: F-ueHTtpsl, F+-, F--, F3-, R- n VK-ueHTpbl, npumeHeHne 3P gnsa nx
uccnenosaHus. ucnokaumu: Kpaesble U BUHTOBbIE aucnokauun. Bektop n koHTyp Broprepca. CoBeplueHHbIE U1
HeCcoBepLEHHbIE (HaCTUYHbIE) ANUCNOoKaL MKW, YacTUYHble aucnoka-umm dpanHka u Woknu. Ponb ancnokaunii B
XMMMYecKux peakumsx. [NnaHapHble gedekTbl: KO-repeHTHble, HEKOrepeHTHbIE U NOYKOrepeHTHble rpaHunLbl pasaena.
HedbekTbl ynakosky MUK vnu MY, rpaHnLbl ABOVWHWMKOB, KOUHCUAEHTHbIE, aHTU(a3Hble U JOMEHHbIE rPaHULbI.

Tema 14. Baaumopgeincteme nedekToB. YropsipoyeHUe ToyeUyHbix 0edoeKToB U CBEPXCTPYKTYpbI.
Kpucrannorpacpuueckuir casur. BnouHble 1 6eCKOHEYHO apanTuBHbIE CTPYKTYpbl. [popacTaHue KpUCTanioB.

YnopsinoYeHne To4e4HbIX LeDEKTOB 1 CBEPXCTPYKTYPbI. Pasbl Cy3yku. CBEPXCTPYKTYPbI Xanb-KOreHn4oB U Kapbunos
metannos. CBepXCTPYKTypbl OKCMAOB TUTaHa, BaHaaus 1 xenesa, kna-ctepbl Koxa-KoyaHa. CBepxCTpyKTypbl HA OCHOBE
hntoopuTa ¢ U3BbITKOM Unu [enLUTOM aHU-0HOB: knactepbl beeaHa, knactepol Yunnuca. KprcTtannorpaguyeckuit
cosur (cs) no Yoacnu: nnockoctu ¢s B cTpykTypax tuna ReO3 n TiO2. BnoyHble cTpykTypbl. BnoyHble CTPYKTYpbI

OK-CV 0B HOBUS. BECKOHEYHO afanTrBHbIE CTPYKTYPbI C MAIOCKOCTSAMU 1 6€3 NNOCKOCTER Kpr-CTannorpadgomyeckoro
caosura. lMpopactaHne KpUCTannos: NepMoanyeckoe 1 Henepmoanydeckoe npopacraHne. Tunbl 4edekTos B
NepoBCKNTHBIX okcnaax ABO3: BakaHCcuM B MO3numsax A, aHN-OHAepMLNTHAS U aHNOHU3BbITOYHAS
HECTEXMOMETPUYHOCTb.

Tema 15. Tema 6: BzaumocBsi3b MeXxay CTPYKTYpOM U CBONCTBaMU Kpuctannos. OnucaHne 3aneKTpoHHOM
CTPYKTYpbl TBepAbIX Ten. MarHutHble CBOMCTBa KPUCTaNOB. DNeKTpudyeckue cBOMCTBa TBEpPAbIX TeN.
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Mporpamma gucumnnuHel "Xumns teepgoro tena"; 04.03.01 "Xumng".

YeTbipe Moaenm onncaHns CBOMCTB TBEPAbIX TeN. 30HHAsA MoLOeNb, 30Hbl bpunnosHa, yposeHs Pepmu. Moaenb
NI0KaNN30BaHHbIX NEKTPOHOB, Bonbluve 1 Manble NonspPoHbl. Moaenb xmMr-4eckoi ceaau no MNyanHadyy, aHeprus
nepeHoca (bij), KoHLenTyanbHble oa3oBble anarpammel. Mogenb KnacTepos, y4eT KOH(PUrypaLMoHHbIX B3anMoaeACTBIUNA
M COCTOSIHMIA C NEPEHOCOM 3a-psaaa. drsnyeckre CBONCTBA TBEPAbIX TEN: PABHOBECHbIE, CTALUMOHAPHbIE,
rmcTepesncHole U He-obpaTuMble. MarHuTHble CBOMCTBA TBEPAbIX Ten. [Jua- n napamarHetnam, 3akoH Kiopu-Belica
(koHcTaHTa Beiica), BaH-cbnekoBckuii napamMarHeTnam, mardetuam Maynu. O6MeHHoe B3anMo-aeicTBme: NPsSIMoi 1
KOCBEHHbI 06MeH (cynepobmeH 1 obMeH no mexaHnamy RKKY). OcHOB-Hble TuMbl MarHeTnuaMa B Teepablx Tenax:
JnamarHeTnam, naeanbHblll NnapamMarHeTuaMm, oeppo-MarHeTnam, aHTugeppoMarHeTnam, peppuMarHeTu3am.
enumarHeTnam, cnabeolit oeppomarHe-Tam, MeTaMarHeTuam, cyrneprnapamarHeTnam, CnepoMarHeTuam,
MUKTOMAarHeTu3Mm 1 CNMHOBbIE CTEKNA. DNEKTPUYECKNE CBOVCTBA TBEPAbIX TeN. [poBOAMMOCTb METANNOB, PaCCeSHNE
9NeK-TPOHOB Ha (POHOHAX U AedoekTax peweTkun. NpoBoaMMOCTb COBCTBEHHbIX U HECOBCTBEHHBIX NO-NYNPOBOAHNKOB C
[enokann3oBaHHbIMU HOCUTENSaMU. [1pOBOANMOCTb NONYNPOBOAHUKOB C NO-KanU30BaHHbIMUA HOCUTENSAMU (XOMMUHT
Manbix NONSpPoHOB). B3aMMoOCBA3b MexXay SNeKTponpo-BOAHOCTHIO 1 MACCONEPEHOCOM MOHOB, COOTHOLIEHME
HepHcTa-OHwTeHa, oTHoweHne Xa-eeHa. CBepXxnpoBoANMOCTb. B3anmMocBsA3b Mexay SHTPONMER U 3NEKTPOHHOM
TENNOEMKOCTbIO B CBEPXMPOBOASALEM COCTOSHUN. BAnsHMe MarHMTHOro nons Ha CBepPXNPOBOANMOCTb, 3doekT
MeiiccHepa-Ox3eHdenbaa, Buxpu Abprkocosa, ocobeHHocTn cpas Lespensi. Teopus cBepx-NpoBOANMOCTM
BapavHa-Kynepa-LWpngepa (BKW), kyneposckre napsbl. BoicokoTeMnepaTyp-Hble OKCUAHbIE CBEPXMPOBOOHUKMN:
CTPYKTYPHble 0COBEHHOCTM KymnpaTHbIX CBEPXMNPOBOAHNKOB, MEXaHN3M CBEPXMPOBOAVMOCTM B KyrpaTax.

Tema 16. CBepxnpoBoamMocTb. [uanekTpnueckme n ontuyeckme cBoncrea Kpuctannos. MNepexonbl
meTann-HemeTann. CmeluaHHO-BaNieHTHble coeanHeHus. Deppoukn. Oco6eHHOCTU aMOPdOHbIX TeN U XUOKUX
KpuUcTannos.

LwnanekTpuyeckne ceoicTea TBepabix Ten. lMNonapusaumns cpenbl, ypasHeHve Knaysunyca-MoccoTTu, Bpems penakcaumm
Lebas, komnnekcHas auanekTpuyeckas NPoOHULIAEMOCTb, CTaTU-YecKas U ONTUYECKAS ANSNEKTPUYECKME KOHCTAHTHI,
3akoH Kiopu-Belica (temnepatypa Kiopu). B3anmocsaadb Mexay KOHCTAHTON pacnpoCTpaHeHNs SNeKTpOMarHMTHOM
BO/HbI, AN3INEKTPUYE-CKOA MPOHMLIAEMOCTBIO cpeabl Y OeNCTBUTENbHOM U MHUMOW 4acTbio NoKasaTtens npenomie-Hus.
OnTtunyeckre ceolicTa TBeEpObIX Ten. MornoweHne cnabocBs3aHHbIX INEKTPOHOB (MEX-30HHBLIE NEPEXOAbI), MOrNOWeHNE
CUNbHOCBSA3aHHbIX 3N1EKTPOHOB, Nepexobl 0T AOHOPHbLIX Y aKUENTOPHbIX MpUMecer B NONynpoBOAHMKAX, NONOCHI
MOrNOLWEHUS OT 3KCUTOHOB, PEKOMBM-HaLUMs Nap aNeKTPOH-AbIpKa C NMOPOXAEHUEM (POHOHA U NIOMUHECLIEHLMEN.
Heynpyroe pacces-Hve nanyyeHus B TBepAblx Tenax, agpdoekT PamaHa. JlazepHoe nsnyyeHue, pybrHoBbIA nasep u
nasepbl Ha NONYNPOBOLHUKOBBLIX AnoAax. HenuHenHble 3aBUCUMOCTY NOASIPU3aLmn OT dNeK-TPUYECKOro nons B
nasepHbIx fyvax, reHepauns BTopbix rapMoHuk (KH2PO4). MNepexoabl Me-Tann-HeMeTann: a) nepexoibl B kpuctannax
MeXOy 30HHBIMU COCTOSIHUSIMW C U3MEHEHWSIMU B CTPYKTYPE; 6) MOTTOBCKMIA NMEPEXon MeX Ly AenoKanu3oBaHHbIMU U
NIOKaNM30BaHHbIMU COCTOS-HUAMU B KpucTannax; 6) aHLepCOHOBCKMIA Nepexon Mexay AenoKann3oBaHHbIMU U
N10Kann30-BaHHbIMKM COCTOSAHNSAMM B HEKPUCTANNNYECKNX TBEPAbIX Tenax. AHAEPCOHOBCKAas nokannsaums, MexaHu3am
NMPOBOAMMOCTM CO cKaykamu nepemerHon anuHbl (VRH). Kputepun nepexona me-tann-Hemetann no Xabbapaoy, MotTy u
"epudenbay. CmewaHHo-saneHTHble coeanHerns (CBC). Tpu knacca CBC B 3aBncnMocTun ot KoagpdpurumeHTa
BafeHTHOW denokanusaumu, conb Kpeiitua-Taybe (Creutz-Taube). Hu3kopaamepHble TBepable TeNna: LEnoYeYHbIE 1
CNONCTbIE CO-edMHEHMs, KpacHas conb Bonbgpama. @epponkn: oeppoanekTprkm (CErHeToanekTpuku),
hep-poMarHeTvku, oeppoanacTvkm (CErHeToanacTnkm). NepBuYHbIE 1 BTOPUYHBIE CPEPPOUKM, Bbl-paxkeHne cBo6OLHOM
SHeprumn ons oeppounkos. CoOCTBEHHbIE 1 HECOBCTBEHHBIE (PEPPOUKMN. DEPPOINEKTPUKIN, MBEIOINEKTPUKN,
MMPO3NEKTPUKN, aHTUCDEPPOINEKTPUKYM, PA30BbIE NEPEXO-Abl B TUTAHATE Bapus. DNeKTPOONTUYECKME MATEPUATDbI,
agpcpekThl Mokenca n Keppa. OcobeH-HOCTM XULKMX KPUCTANNOB, aHN30TPOMNWS NnokasaTtensi NPenomieHus,
ON3NEKTPNYECKON KOH-CTaHTbl U OPUEHTALMOHHOW YNpYyrocTu.

Tema 17. Tema 7: TeepaochasHblie peakumn. Knaccudpukaums teepaodpasHbix peakumin. MexaHuambl
BaXHeMnLLIUX TBepaodpasHbIX peakuui.

Twnbl TBEpLOMa3HbIX peakunii. JIuMnuTrpyowme ctanum TeepnodasHbelx peakunii, agogpekT Xen-sana. Peakumm,
BKNtOYaowWwme oaHy TBepayto doasy: onvcaHne S-o6pasHbiX KMHETUHECKUX 3aBU-CUMOCTEN, ypaBHEHNS
Aspamu-Epodpeesa v MNMpayta-ToMnkrHca, NpMepbl TONOTaKTUYECKUX peakumit. Peakuun TBepaoe-ras:
napabonunyecknin 3aKoH CKOpPOCTV U Moaenb BarHepa. Peakuun TBepaoe-TBepLoe: peakumm NpucoeanHeHnst u obmeHa,
KMHeTVKa peakuuli C y4acTueM MOHO- U NonukpucTannos. Peakuun TBepLoe-XunakocTb: 06pasoBaHve cnos Ha
MOBEPXHOCTHW, PacTBOPE-HME B XUOKOW doasde, MPOoLecChl HTepKansaummn. Peakumm opraHnyecknx TBepabiX TeN: oTamyme
OT peakuunin HeopraHU4Yecknx TBEPALIX TN, POTOANMEPM3aLNS TPAHC-KOPUYHBIX KUCIOT, NMo-NMMepusaumns
2,5-gucTypunnmpasvHa, nonMMepuaauns omaleTuneHoB, aCMMMETPUYECKME CUH-Te3bl B XMpanbHbIX KpucTannax,
WHOYLMPOBaHMEe X1panbHOCTU CeNnekTMBHbIMM fobaBkamu, CTe-peocneunguyeckne peakumy BHeapeHust ?roctein? B
CTPYKTYpY CTEPOVAOB, pasaeneHne aHaH-TVOMEPOB Ha OPraHNYecKnX XMpasnbHbIX KpUCTannax, yckopeHve peakuuii nog
LEeViCTBMEM BHYTPEHHEro AaBneHus kpuctanna.

Tema 18. Oudcppysunsa B tBepabix Tenax. KuHetnyeckue moaenm u ypasBHeHMA U30TEPMNUYECKON KUHETUKU.
AKTMBHOE COCTOSIHME peareHToB M ero posb B TBepaodasHbIX npoueccax. FeTeporeHHbIN Katanus.

YnpaBneHune peakuMOHHOW CrIOCOBHOCTBIO OPraHMyYecknx TBEPALIX TEN: TEXHUKA OpraHM3auum Kpuctanna.
"eTeporeHHbI Katannsa: akTMBHOCTb U CENEKTUBHOCTb Katannaartopa; KatanmsaTto-pbl, AUCNeprupoBaHHbIe Ha
noanoxke; cunbHoe B3anmomencTene metann-Hocutens (SMSI). MNprMepbl NPOLECCOB C reTeporeHHbLIM KaTannaom:
KPEKMHT yrneBoaopoAoB B NPUCYTCTBMM BOAOPOAA, rMapoaecynbdypusanmns Hedptun, nonydyeHne metaHa ns CO n H2,
CVHTE3 ammmaka, cuHTes Puwepa-Tponuwa (rnapuposaHue CO), okmcneHne CO B aBTOMOBUIBbHBLIX OTXOASIWMX Fa3ax,
nonvMepusauns aTuneHa u nponuneHa (c karanmaaropom Lurnepa-Harrta), aMmmookuc-neHune nponuneHa (MexaHmam
peakuun ¢ Mmonubaartamm BucMyTa). LleonmTbl kak katann3aTopbl: CENEKTUBHOCTb MO PeareHTy, NPoayKTy 1
nepexoaHoMy cocTosiHuto. OcobeHHOCTU KaTannsa neHtacunom H+ZSM-5.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa
cawnt - http://urai.net.ru/crystal/p21aat.html

cant - http://www.eunnet.net/metod_materials/wm5/symmetry.htm

cawnt - http://cultinfo.ru/fulltext/1/001/008/102/214 .html

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaEeT OUEeHO4YHble MaTepuasibl, Hanpae/ieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTOHHOVI arrectauumn.

B ¢hoHLe OUEeHOYHbBIX CPEACTB COAEPXUTCS Cnenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMpPyeMbIM peadynbTatam 0by4eHus o AMCLUNMHE (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO AMCUMNANHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CPecTBa;

- coepXaHne OLEHOYHbIX CPELCTB, BKNo4as TpeboBaHus, NpeabsBAseEMble K OeACTBUAM 00yHaloLLmXCs,
LEMOHCTPVPYEMBIM pe3ynbTataM, 3a4aHus Pa3nuyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoounTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHUe gucUMNAUHBI (MOSYNS) NPeLNnonaraeT 3y4eHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbil.
NuTtepatypa MoXeT ObITb AOCTYMHA 00yyaloWwuMcs B O4HOM U3 ABYX BApPUaHTOB (NMb0 B 060MX N3 HKX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe 6UBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GmbnnoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 No60i TOUKM NpW BBEAEHNM 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepCUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3AaHWA BMBNNOTEYHBbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuin OCHOBHOW nuTepaTtypbl u He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs U3 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOBXOAMMON OJ1S1 OCBOEHWS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MNpunoxeHun 2 Kk paboyeli nporpamMmme AucUMnavHbl. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOoHHbIX U3OAHWA 1 NPU N3MEHEeHM KOMMNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

1.Caiit KHurm no xumunm - Xmust Tseporo tena -
http://chemistry-chemists.com/Uchebniki/Chemistry-books-Solid-state.html

2.Cant Xvmuk. Xumus TBeporo tena - http://www.xumuk.ru/encyklopedia/2/4998.html

3.Cawt ?TeepoograsHbie peakuun? - hitp:/pcrnasm.narod.ru/solid-phase_reactions.pdf
4.Cant ?lNocTHayka. Xnumus TBepaoro tena? - http://postnauka.ru/themes/himiya-tverdogo-tela
5.Cant TeepaochasHble peakuuu - hitp://dic.academic.ru/dic.nsf/es/89815/TBEPJOPAIHbIE

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtogunyeckue peKoMmeHaauum

nekuuu MN3yyeHne ancumnnuHbl cnefyeT HaunHath ¢ npopaboTku pabouelt nporpammbl, 0co60€e BHUMAHME,
yOensas uenam n 3aagadam, CTPpyKType 1 conepXxaHuio Kypca.

PaboTa c KOHCMEKTOM Nekuwmii:

Heobxonumo npocmatprBath KOHCMEKT Cpasy NoCne 3aHATUIA, OTMETbTE MATEPUan KOHCNeKTa
NeKLUWiA, KOTOPbINA Bbi3blBAET 3aTPYAHEHNS ANS MOHUMaHUS. [onbiTainTecb HAWTN OTBETHI HA
3aTpyoHUTENbHbIE BOMPOCHI, NCMOMb3ys PEKOMEHAYEMYIO nuTepatypy. Ecnv camoctosaTenbHo He
ynanocb pasobpartbecs B Matepuane, CoopMynupyiiTe BONpockl M 0bpatnTech 3a NMoMOLLbIO K
npenofaeaTtento Ha KOHCyNnbTaumm unu bnvxanweii nekunmn. PerynsipHo oTBoouMTE BpeMs ons
NMOBTOPEHWS NPOWOEHHOro Marepuana, NpoBepsast CBON 3HaAHMS, YMEHUSA N HaBbIKW MO KOHTPOSIbHbIM
BOMpoOCcam.

camocTtosi- | Pabodyei nporpamMoli gUCUUNIUHLI NpeayCMOTpeHa caMocTosTenbHas paboTta CTyoeHTOB.
TenbHasl CamocTosiTenbHas paboTa NpoBOAMTCS C LeNblo YrNyGneHust 3HaHuin No AUCLMNHE 1
pabota npeaycMmaTpuBaerT:
- YTeHue CTydeHTaMn PeKOMeHI0BaHHOM NUTepaTypbl M YCBOEHME TEOPETMYECKOro MaTepuana
OVCLUMNMVHBI;
- MOArOTOBKY K NMPaKTUYECKMM 3aHATUSM, nabopaTopHbiM paboTam 1 Kypcosoit paborTe;
- paboty ¢ VIHTEepHeT-UCTOYHMKaMK;
- NOArOTOBKY K caaye npakTuieckmx paboT, BoIMONHEHMIO TECTOBLIX 3a4aHNiA 1 clave 3a4eToB U
9K3aMEeHOB.
MnaHvpoBaHVe BPEMEHW Ha CaMOCTOSITENbHYIO paboTy, HE0OX0AMMOro Ha U3yYyeHue HacTosIWen
OVCUUNMVHBI, CTYIEeHTaM Ny4lue BCero oCyWecTBNATb Ha BECb CEMECTp, NnpeaycMaTtpueast Npu 3ToM
perynsipHoe NoBTOPeHVe NpoiaeHHoro Mmatepuana. MaTtepuarn, 3aKOHCNEKTUPOBaHHbIA Ha NeKUUSX,
HEeobX04UMO PETYNAPHO NOMNONHATL CBENEHUSMI U3 NUTEPATYPHbIX UCTOYHUKOB, NPEeNCTaBNEHHbIX B
paboueli NporpamMmme AUCUMNNHLIL. o Kax oo U3 TeM 15 CaMOCTOATENbHOIO U3ydYeHNns,
npuBeieHHbIX B paboyei nporpaMmMe OMCUMUMNMHBI CledyeT cHadYana npodvMTaTh PeKOMeHO0BaHHYo
nuTepatypy v npu Heo6Xo4MMOCTN COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX MOMOXEHW, TEPMUHOB,
cBefeHWUin, TPebylolLMX 3anoMUHaHNS 1 SBNSIIOWMUXCS OCHOBOMONAralowWwmMmn B 3Tol TeMe 1 Ons
OCBOEHUS MOCNeayoWrx pasnenos Kypca.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet Ha 3aueTe onpepnensercs ka4ecTBO W 06bEM YCBOEHHbIX CTyAEHTaMU 3HaHW, CNOCOBHOCTb K
0606LWeHnI0, aHannay, BOCNPUATAIO MHGDOPMaLIMK, MOCTAHOBKM Lienu 1 Boibopy nyTel ee
LOCTUXEHUS, a Takxe yMeHune pabotaTb C HOPMaTMBHLIMW LOKYMEHTaMU B pamKax avcumnnuHbl. OH
MOXET NMPOBOAUTLCS! B YCTHOW UMM MMCbMEHHOM chopmMax. PopMy NpoBeaeHns onpenenseT kagenpa.
MonrotoBka K 3a4eTy - NPOLECC MHAMBULYaNbHbIA. TEM HEe MeHee, CYLeCTBYIOT HEKOTOpbIE NpaBuna,
3HaHWs KOTOPbIX MOTYT BbiTb MONE3HbI 415 BCEX. 3an0oroM ycrewHon caayn 3adeta sSBnseTcs
cvcTemaTtnyeckas pabota Hag y4ebHOM OUCLMNNMHOM B Te4eHue cemecTpa. MoaroToBky XenartenbHo
BECTU, Ucxoas 13 TpeboBaHmWii NporpaMMel y4ebHol aucumunnuHbl. LlenecoobpasHo nowarosoe
OCBOEHUEe MaTepwrana, BbINoNHEHWE Pas3fNYHbIX 3a4aHuUi N0 Mepe N3yYeHUsl COOTBETCTBYIOLLMX
coaepxatefibHbIX pa3fenos OMCUUNMHLL. Ecnuv, roToBsich K 3a4eTy, Bbl UCMbIThIBAETE 3aTPYLAHEHUS,
obpaluariTeck 3a COBETOM K Mperogasatento, TeM 6onee 4To Npy CUCTEMATMHECKO MOArOTOBKE Y Bac
€CTb Takasi BOSMOXHOCTb. ['0TOBSICb K 3a4eTy, Ny4lle BCEro co4eTaTb NOBTOPEHUE TEOPETNHECKUX
BOMPOCOB C BbIMOJHEHNEM NPaKTUYEeCKNX 3aaaHnii. TpeboBaHUS K 3HAHWSIM CTYLEHTOB OnpeaeneHbi
pefepanbHbiM FocyAapCTBEHHbIM 06pa3oBaTebHbIM CTaHAaPTOM M paboyel Nporpammon
oucumnnuHel. Llenb 3a4eTta - npoBepka v oLeHKa YPOBHS NMOMy4YeHHbIX CTYAEHTOM CrieumanbHbIX
MO3HaHWUI No y4ebHO ANCLUMIUHE N COOTBETCTBYIOWNX UM YMEHWA 1 HABLIKOB, a TakKXe YMEHWs!
NIOTMYECKN MBICTINTb, apryMEHTUPOBATb M3BPaHHY0 Hay4HYI0 NO3ULIMIO, pearmpoBaTb Ha
LLOMOJIHUTESbHBIE BOMPOCHI, OPUEHTUPOBATLCS B MACCKBE MHGDOPMALMK, AePVHVLWIA 1 KaTeropui.
OueHke nogniexart NpaBuibHOCTb Y FPAMOTHOCTb PEYUN CTyLEeHTa, eCNi 3a4eT NPOBOANTCS B YCTHOM
oopMe, a TakXe ero LOCTUXEHUS B TedeHne cemecTpa. JononHNTENbHOM Lenbio 3a4eTa sBnsercs
(POPMUPOBaHME y CTYLEHTOB TakUX KA4eCTB, Kak OPraHn30BaHHOCTb, OTBETCTBEHHOCTb, Tpynontobue,
CaMOCTOSITENBHOCTb. TakMM 06pa3oM, NPOBEPSIETCS CNOXUBLIASICS Y CTYAEeHTa CUCTEMa 3HaHW No
LMCUMNVHE, YTO urpaeT 6onbluyio posb B MOArOTOBKe Byaywero cneuuanucrta, crnocobcTeyeT
MONY4YEeHUIO UM PYHAAMEHTaNbHOW U NPOodPeccnoHanbHOM NoaAroToBkuM. MNpu NoAroToBke K 3a4eTy
BaXXHO NMPaBWIbHO U pauuoHanbHO pacnnaHMpoBaTh CBOE BPeMSl, YTOObI yCneTb Ha Ka4eCTBEHHO
BbICOKOM YPOBHE NMOArOTOBUTBLCS K OTBETAM MO BCEM BOMpocaM. Bo BpeMsi NOAroTOBKM K 3a4eTy
CTYLeHTbl TaKXXe CUCTEMaTU3NPYIOT 3HAHWSI, KOTOPbIE OHU NPVOBPENU NPU N3y4EeHUN OCHOBHBIX TEM
Kypca B Te4eHMe ceMecTpa. OTOo NMO3BOMSET UM YSICHUTb TOTMYECKYIO CTRYKTYPY AUCLIMMMVHDI,
00beaNHUTE OTLENbHBbIE TEMbI B €AMHYIO CUCTEMY, YBUAETb NEPCMNEKTUBbLI €€ Pas3BUTUS.
CamocTosiTenbHasi pabota no noAroToBKe K 3a4eTy BO BPEMSI CECCUM [OMXHA NNaHUPOBaTbCS
CTYyLEeHTOM, Ucxoas 13 oblwero o6bemMa BONpPOCOB, BEIHECEHHbIX HA 3a4€eT, Tak, YTobbl 3a
npeLoCTaBNeHHbI ANst MOAFOTOBKM CPOK OH CMOT PABHOMEPHO pacrnpenenuTb NpubnnauTenbHo
paBHOE KONIMYECTBO BOMPOCOB AN €XEAHEBHOIo M3y4eHus (NoBTopeHus). BaxHo, 4Tobbl oauH
nocnenHuin neHb (MMbo yacTb ero) Obin BblOENeH 4N1S JOMOMHUTENBHOrO NOBTOPEHMS BCero obbema
BOMPOCOB B LieNOM. OTO NMO3BONSET CTYAEHTY CaMOCTOATENBHO NepenpoBepnTb YCBOEHUE MaTepuana.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHJpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLEcCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE NS pa3fINYHbIX NOMb30BaTenei;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpeboBaHusMu ®FOC BO 1 yuebHbiM nnaHoM no HanpasneHuto 04.03.01
"Xvmus" n npodomno NOAroToBKM "HE NPenyCMOTPEHO".
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OcHoBHas nuteparypa:

1. UnpenbcoH, B. I'. KBaHToBas xumusi. Monekynbl, MONEKynsipHble CUCTEMBI U TBepAble Tena : y4ebHoe nocobve / B. T
UvpenbcoH. - 4-e usga. - Mocksa : JTabopatopusi 3HaHuii, 2017. - 522 c. - ISBN 978-5-00101-502-4. - TekcrT :
9NEKTPOHHBIV // JlaHb : aneKTpoHHO-6ubnmoTtevHas cuctema. - URL: https://e.lanbook.com/book/94104 (naTta obpalieHuns:
11.03.2020). - Pexwum goctyna: ons aBTopms. nonb3osartenei.

2. l'yces, A. V. HectexnomeTpus, 6ecnopsnok, 6nvxHWi n panbHuin nopsigok B Tsepaom tene / A. W. T'yces. - Mockea :
DUN3MATIINT, 2007. - 856 c. - ISBN 978-5-9221-0609-2. - TeKCT : anNeKTPOHHbIV // JlaHb : aneKTpoHHO-6nbnmnoTeyHast
cuctema. - URL: https://e.lanbook.com/book/2681 (aata obpaiieHus: 11.03.2020). - Pexum pocTyna: ons asTopus.
nonb3osarenen.

3. FenbchmaH, M. N. HeopraHuyeckas xumus : yuebHoe nocobure / M. U. M'enbcoman, B. M. lOcTpatos. - 2-e nsa., crep. -
CaHkT-lMeTepbypr : JlaHb, 2009. - 528 c. - ISBN 978-5-8114-0730-9. - TekCT : aneKTPOoHHbI // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/4032 (nata obpaweHus: 11.03.2020). - Pexum
[OCTyna: ans aBTopma. MONb3oBaTenei.

JononHutenbHas nuteparypa:

1. Obwas u HeopraHuyeckas xmmusi: yiebHoe nocobue ons camMocTosiTenbHOM paboTtel cTyaeHToB / KasaH. dpeaep. yH-T;
[Hayy. peq.: o.X.H., npocp. ®. B. HeBsAToB, A4.X.H., npod. H. A. Ynaxosud].- KazaHb: [KasaHckun yHusepcuteT], 2011. - Y.
1: Obwas xumus / [cocT.: P. P. AMmpoB 1 gp.]. - 2011. - 142 c.

2. Obwas n HeopraHuyeckas xumusi: y4ebHoe nocobue ansi caMocTosiTeNbHOM paboThl CTyAeHTOB / KasaH. doenep. yH-T;
[Hayuy. peq.: o.x.H., npodp. ®. B. NeBatos, A.x.H., npod. H. A. Ynaxosund].-KasaHb: [KasaHckuin yHusepcuTteT], 2011. - Y.
2: Xumusa anemeHToB / [cocT.: . A. Booc n gp.]. - 2011. - 140 c.

3. Konnakosa, H. A. C60pHUK 3a1a4 no XmMmuyeckom kuHeTuke : yyebHoe nocobue / H. A. Konnakoea, C. B. PomMaHeHko,
B. A. Konnakos. - 3-e n3g., ctep. - Cankt-lMetepbypr : JlaHb, 2018. - 280 c. - ISBN 978-5-8114-2394-1. - TekcT :
3NEKTPOHHBI // NaHb : anekTpoHHo-6mbnunoTtedHas cuctema. - URL: https://e.lanbook.com/book/105991 (pata
obpaieHus: 11.03.2020). - Pexum gocTtyna: nns aBTopus. nonb3oBatenei.
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KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii
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OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 16 13 16. Bl YHH

ARl | AL O



