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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:
- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON IesSTEIhHOCTH B
chepe: 01 Ob6pazoBanue u Hayka (B cepax: peanu3anid 00pa30BaTeIbHBIX MPOTPaMM CPEIHEro OO0IIero
oOpa3oBaHus, CperHero NMpo(ecCHOHAIBPHOTO 00pa30BaHHUs, BBICIIETO O0Opa30BaHUS W JIOMOJHUTEIHHBIX
npodeccuoHaNbHBIX TPOrPaMM; HayYHBIX HCCIEIOBAaHUI U HAyYHO-KOHCTPYKTOPCKHUX pa3pabOTOK)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon u HanmeHoBaHMe
(hyHKUMY / TPYAOBBIE komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAWUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

2. Mecto nucunmimabl B cTpykrype OII marucrparypsi:
JucuuiuinHa «®Pu3UKa M XUMHS TBEPIOTO TeJa» OTHOCUTCS K 4YacTH, (GopMuUpyeMoil ydacTHUKaMH
o0pa3oBarebHbIX OTHOLIEHUH, yueOHoro ruana OIl mo nanpasnenuto noarotoBku 03.04.02 - Ousuka.

JucuuminHa «Pu3nka U XUMHs TBEPAOTO TeJIay U3ydaeTcs B 2 CEMECTpE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 2 3.€.

Ounas: 2 3.e.
Bun yueOHo# paboThI (Bcgzii::%)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
KonTakTHas pabora 24
Jlexmm (JIextmm) 8
[Tpakruueckue (Ilpakt. pad.) 16
CamocrostensHas padota (CP) 48
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
2 ceMecTp
1 I'eomerprueckas Omnpoc; 3amura
KpHUcTayuiorpadus. 214 |12 naboparopHoOi
paboTbl




2 PeanbHas cTpykrypa Omnpoc; 3amura
KpHUCTaJJIOB >l a |l naboparopHoi
paboTsr;
TectupoBanue
3 Kpucrannoxumus. Ormpoc; 3aimura
2 14 |12 naboparopHoi
paboTsI
4 [Ipumenenue Omnpoc; 3amura
(bUBUKO-XUMUYECKHI nabopaTopHOi
X METOHOB I ) 4 | 1o paboTHI;
HUCCIIEJOBAHUSA TectupoBanue
CTPYKTYPBI TBEPJBIX
TeNl.
Tema 1. 'eomeTpuyeckas kpucraiorpagus.
Jlekumus.

Creun¢urka XMMUU TBEPAOrO COCTOSHUS Kak pasena XuMmMudeckod Hayku. Kriaccuduxamust TBepIbIx
BeulecTB. Kpucramiuueckue TBepable Tena. MOHOKPUCTAUIMYECKOE, MOJUKPUCTALIMYECKOE U
HAHOKPHUCTAJUIMYECKOE COCTOSHUS TBepAbIX BemiecTB. OpHodaszHble U rerepodasHble KpUCTAUINYECKHe
tena. AwmopdHble TBepasie BemiectBa. (Crekna. Hekpucrammueckne HaHOYACTHIBL. MUKpo U
Me30MopucThie TBepable Tena. Kuakue kpuctamibl. CTpoeHHE KPUCTAIIMYECKUX TBEPIbIX BEIIECTB.
[TonsTre 0 cuMMeTpHUH KpucTauinyeckon pemetku. Kpucramiorpadguyeckue npocTpaHCTBEHHbBIE TPYIIIBI
cumMmeTpud. BeIOOp U TUIBI 3neMeHTapHbIX suyeeK. Hexoropeie Hanbosee BakKHBIE CTPYKTYPHBIE THUIIBL.
Crpykrypsl kameHHoU comu (NaCl) u xmopuna nesus (CsCl), chanepura u Bropuura (ZnS), dmaroopura
(CaF2) u aatudmoopura (Na20). Ctpykrypabie Turbl apcenuia aHukenst (NiAs), noguma kaagmus (CdI2) u
pyruna (TiO2). Crpykrypasie tunbl nepoBckuta (CaTiO3) u mmunenn (MgAl204). CoenuHeHust co
CJIOMCTOM CTPYKTypoH. TUIbl XUMHUYECKON CBSI3U B TBEpAOM Tene. Ban-nep-BaanbcoBo B3anmoaelicTBrE B
MOJIEKYJISIPHBIX KpucTauiax. Kpucramibl ¢ HOHHBIMU M KOBaJeHTHbIMH pemieTkamu. [Ipasuna Ilomunra.
Metamnel u cminaBbl. MHTepmertamnuueckue coenuHeHus. Kpucrtamiel ¢ yyacTHeM BOJOPOIHBIX U
BaH-JIeP-BaaJIbCOBBIX CBs3ei. CynpamornekyisapHbie o0pa3oanus. Koopaunannonusie yucia. CoemnHeHUs
BHEJpEHUs U Kiarparbl. IoHHAas Mozenb CTpOeHUsl KPUCTAIIOB, KOHCTaHTa MojenyHra, SHepTrus HOHHON
pemeTku. 30HHAsI CTPYKTypa KpUCTAIIOB. YpoBeHb dDepmu. XuMuueckuil moteHnuain. BaneHTHas 30Ha,
3ampellleHHas 30Ha, 30HAa MPOBOAMMOCTU. Metamisl U AudiAekTpuku. CoOCTBEHHbIE U MPHUMECHbBIE
MOJTYTPOBOAHUKY. [ paHUIIBI IPUMEHUMOCTH 30HHOM MOJIETH.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.

[TpopaboTKa KOHCTIEKTOB JIEKIIHiA, U3y4eHUE PEKOMEHI0BAaHHOM auTepatypsl. [lonroroBka npezeHTanuii mo
3aJJaHHOU TeMe:

1. Kpucramiorpadguueckue npocTpaHCTBEHHBIE TPYIIBI CHUMMETPUHU. BBIOOD U THUITBI AIeMEHTAPHBIX
SYEeK.

2. Crpyxkrypsl kamenHoit conu (NaCl) u xnopuna nesus (CsCl), cdanepura u Bopuuta (ZnS), paroopura
(CaF2) u antudmoopura (Na20).

CrpyxkrypHble Tunbsl apcenuna Hukenst (NiAs), noguna kaamus (CdI2) u pyruna (TiO2).
Crpykrypusble Turnbl nnepockuta (CaTiO3) u mmunenu (MgAl204).

CoeanHeHus €O CIOUCTOM CTPYKTYpPOH.

Kpucranisl ¢ MOHHBIMU U KOBAJIGHTHBIMU PEIlIETKaMHU.

Meraiisl U CIIIaBbL.

N kW

KpI/ICTaJ'[J'H)I C Y4aCTHEM BOAOPOAHBIX U BaH-JCP-BAdJIbCOBBIX CBS3EH.

Tema 2. PeasibHasi CTPYKTypa KPUCTAJLJIOB
Jlekumus.



CoBepIiieHHBIE M HECOBEpUICHHBIE KpUCTAUIbL. Turbl nedekToB. DnekTpoHHbIe nedekTsl. CoOCTBEHHbIE
toueynble  gedexrel.  TepmMoauHamMuueckue  NMPUYMHBI  00pa3oBaHUS ~ TOYEUHBIX  JE(EKTOB.
HedexroobpazoBanue u HectexuomeTpus kpuctayioB. edextsl mo Hlortkn u @penkento. [IpumecHsie
ToueyHble nedexThl. HelTpanbHble M 3apspkeHHBbIE ToueuHble naedekTel. KBazuxumudeckas MOIEINb
OIMCaHMsI PaBHOBECHUSI TOUEUHBIX JeeKToB. B3anmoseiicTBue ToueuHsIx ae(ekroB. Accoruarsl 1e()eKToB.
LlenTps! okpacku. B3anMoCBsI3b KOHIIEHTPALIMU NTPUMECEl 1 COOCTBEHHBIX TOYEUYHBIX AedekroB. BiausHue
TOYEYHBIX Je(EKTOB Ha CBOMCTBAa HEOPraHMYECKHUX BEHIECTB. MeTOAbl CO3[aHUS HEPABHOBECHBIX
KOHIIEHTpAIMH TOUEUHBIX Ne(EKTOB: 3aKaJiKa, MEXaHUYECKOe U paaualoHHoe Bosaeiictue. Auddysus n
camomuddysus B TBepAbx Tenax. Auddysus, oOycnopneHHas TpaJMeHTOM KOHIIGHTpAINi, 3aKoHbl DuKa.
Huddysust TodeyHbx Ne(EeKTOB B INMEKTpUUYeCKOM Tolie. YpaBHeHue Heprcra-DiiHmTeitHa. MeTombl
uccnenoBanug  auddysuu. I[porsokeHHble nedextsl. CTPYKTypbl KpUCTAIOrpadUuecKoro CHABHTrA.
Hedextsl ynakoBku. ['paHunbl GI0KOB M aHTU(a3HbIE TOMEHBI (FpaHUIIbI). [eTeporeHHble BKIIOUCHHUS.
HeiitpanbHble u 3apsiKeHHBIE MPOTSHKEHHbIE Ne(eKThl. JIMCIoKaluu B KPHCTaUlaX, OCHOBHBIC BH/IBI.
Brusinue nucnokanuii Ha CBoWcTBa KpUCTAUIOB. [IOBEpXHOCTh Kak AEPEKT CTPOCHHSI TBEPAOTO Tena.
[ToBepxHOCTHasi d3HEprusi Kpuctayuia. VIcKakeHHe CTPYKTYpbl M DJIEKTPOHHOTO CTPOCHHS B
MIPUITOBEPXHOCTHBIX CIOSIX. POJIb MOBEPXHOCTH B XUMHUYECKUX PEAKIUAX TBEPABIX Tel. Poib cooTHOLIEHUs
00BbEM-TIOBEPXHOCTh B CBOMCTBax TBepAbIX Ten. OOmme 0cOOEHHOCTH XMMHUHM TBEPIABIX HAHOPa3MEPHBIX
YaCTHII.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

[TpopabGoTKa KOHCIIEKTOB JICKIIMI, H3yuYeHUE PEKOMEHI0BaHHOM yuTepaTyphl. [loaroroska pedeparos mo
32JITAaHHOU TEMATUKE:

JleheKThl yrakoBKH.

['panuib! 010KOB M aHTH(a3HbIE TOMEHBI (TPAHHULIBI).

['eTeporennsie BKoueHus. HelTpanbHble U 3apsHKEHHBIC MPOTSHKEHHBIE JE(EKTHI.
Jucmokanuu B KpucTasiax, OCHOBHBIE BUIbl. BilMsiHUE THUCIIOKAIIMI HA CBOMCTBA KPUCTAJUIOB.

Nk =

HOBerHOCTB KakK )]e(i)eKT CTPOCHMH: TBEPAOIro TCa. HOBCpXHOCTHaH OHCPTIUA KpUucTajia. Hckaxenne
CTPYKTYPBI U JICKTPOHHOT'O CTPOCHUA B ITPUITIOBEPXHOCTHBIX CJIIOAX.

6. Ponb MOBCPXHOCTU B XUMHUYCCKUX PCAKIHAX TBEPAbIX TCII. Ponw cooTHOMIEHHS O6’b€M—l’IOBCpXHOCTB B
CBOMCTBaxX TBEPAbIX TCII. O6HII/IC 0COOEHHOCTH XUMHHU TBEPAbIX HAHOPA3MEPHBIX LIaCTI/IH.l—IO)I[l"OTOBKa K
TCCTUPOBAHUIO.

Tema 3. Kpucraaioxummus.
Jlekumus.



3Ha4eHHE XUMUU TBEPJOTO COCTOSIHUS Il MAaTEpUAIOBEACHHS 1 XUMUUYECKOW TeXHOIO0ruu. OpraHuyeckue
KpUCTAJNINYECKUE CTPYKTYphl. TBEp/ible pacTBOPHI 3aMELIEHNs], BHEAPEHUS U BbIUMTaHUA. V30BaeHTHOE U
reTepoBaJieHTHOE 3amelneHue. Hecrexuomerpuunble coenuHeHus. Da30Bble IEpPEXOAbl B TBEPABIX
BellecTBax. TepMoanHamuueckas kinaccudukanus (azoBbix nepexonoB. CTaOuinbHbIE U MeTacTaOMIIbHbIC
¢asel. [IpencraBnenne (a3oBbIX MEPEeXofOB Ha JHarpaMMax COCTOSHHMA. MapTeHCHUTHBIC MpPEBpAILCHHS.
Mexanu3mbl (a3oBbIX mepexonoB. KuHetnka ¢a3oBbix mepexonoB. CKOpPOCTh 3apoablieoOpa3oBaHMUsL.
Ilepexonsl Tuma mnopsaok-6ecrnopsanok. Hecopasmepubie ¢as3pl. JKHIKOKPUCTAIUIMYECKOE COCTOSHUE.
Hexkpucranmudeckoe cocTosiHUE U (Da30BbIe IEpeX0oAbl B CTEKIaX. XUMUYECKHE PEAKIIUU TBEPbIX BEILIECTB.
OOu1re 3aKOHOMEPHOCTH CKOPOCTHU TETEPOTE€HHBIX XMMHUYECKHX MPOIECCOB C YYaCTHEM TBEPABIX TEll.
DneMeHTapHble KMHETUYECKHE CTaJuM IpoueccoB. Ponb MaccomepeHoca. Ilpouecchl, JTUMUTHpyeMble
1ipQy3MOHHBIMH ¥ KHHETHYECKMMHU cTagusiMu. Ponb  3apossiiieoOpa3oBaHusi B Ipoleccax,
COIIPOBOXK/IAIOUINXCS 00pa30BaHUEM TBEPABIX MPOAYKTOB. TepMoanHamuka (HOpMHUPOBAHUS HOBOW (ha3bl.
Kputnueckoe mnepechillieHre, KpUTHUYECKUH pa3Mep 3aponsima. Kunermka oOpa3oBaHHsT M pocTa
3apozpimieii. OcHOBHbIE (DaKTOpHI, BIUSIONIME HAa PEAKIHOHHYIO CHOCOOHOCTb TBEpABIX Teil. Poib
npuMeceil 1 JegeKToB. XUMUYECKHE PEeaKIUU Ha MOBEpXHOCTH. HerepMuueckue crnocoObl MOBBILICHHUS
PEaKIMOHHON CIIOCOOHOCTH TBEPABIX TE: (POTOXMMUYECKHE, pauallHOHHO-XUMHUYECKHUE, MEXaHMYECKUE U
ap. Metozbl cuHTe3a TBepAbIX BemecTB. CuHTe3 myTeM TBepaoda3Hbix peakuuid. Kppoxummuueckuit CHHTE3
U pacnpuiMTeNnbHas cymka. Kpucrammmszanus w3 renei. 3osb-renb-nponecc. Camopa3BHBaIOIUNCS
BBICOKOTEMIIEpaTypHbIi cuHTE3. TBepAodasHblii CHUHTE3 NMPH BBICOKMX JAaBieHUsAX. Kpucrammuzanus us
pacTBOpoB U paciuiaBoB. lcmonb3oBanue ¢a3oBbix aumarpamm. KpuBble pacTBOpuMOCTH. MeTob
ANEKTPOXUMHUECKOTO cuHTe3a. Kpucrammuzaus u3 napoBoii ¢assl. [Iponeccsl cyOnuMaiy-KoHICHCAITUH.
[TpumeHeHne pa3nUUHBIX (QU3HUECKUX (YIBTPa3ByKOBOTO, MHUKPOBOJIHOBOTO W Jp.) BO3JACHCTBHU Npu
cuHTe3e TBepaodasHeix BemecTB. Meroasl  Yoxpambckoro u  bpumxmena. 3oHHas  miaBKa.
l'azonnma3zmensblil Metoa Bepheitnsa. duznyueckue MeTobl: 1a3epHast aOlsAus, MarHETPOHHOE PacIblICHHE,
AIIEKTPOHHO-JIyYeBOE HUCHapeHue. XUMHUUECKOe OCaXIeHHE U3 MapoBOil (a3bl, UCTIOIB30BAaHUE THAPHIIOB,
raJlOTeHUI0B, METAJUIOPraHUYECKUX COEeOUHEHUH. MeTon MosekynsipHoro HacnauBaHus. JKunkodasnas
snutakcus. Kepamuka. OCHOBHbBIE 3aKOHOMEPHOCTH M CIIOCOOBI criekaHus. CriocoObl OTy4YeHUs! TBEPIbIX
aMOp(HBIX BEIIECTB U CTEKOJI. MeTobl MOIy4YeHUs TBEPIBIX (a3 B HAHOPA3MEPHOM COCTOSHUM.

3aganus 1J151 CAMOCTOSITEIbHOM PadoThlI.

ITonroroBka Kk KO/IOKBUYMY. M3ydyeHne peKoMeHA0BaHHOU IUTEpaTyphl. IloaroToBka npe3eHranuii o
3aJJaHHOU TeMe:

1. Meroas! Yoxpanbckoro u bpumxkmena. 30HHas I1aBKa.
2. T'azomnmasmenHslid MeTon BepHeits.

3. ®usnueckue METObI: Ja3epHas a0isALus, MarHETPOHHOE PaCIblIIEHUE, JEKTPOHHO-JIy4E€BOE
HCIIapeHue.

4. XuMHUECKOe OCAKICHUE U3 MapoBOil (pa3bl, NCIOIB30BaHUE THAPHIIOB, TAIOTCHUIOB,
METAJJIOPraHUYECKUX COCAUHEHUMN.

5. Meroa MONEKyISIpHOTO HACIAUBAHMUSL.
6. Xuakodaznas smuTaKcHs.
7. Kepamuxa.

8. OcHOBHBIE 3aKOHOMEPHOCTH U c110co0bI criekanust. CriocoObl MOTy4YeHHs TBEPAbIX aMOP(HBIX BEIIECTB
U cTeKosl. MeToibl mosy4eHus TBepbIX (a3 B HAHOPAa3MEPHOM COCTOSTHHUH.

Tema 4. Ilpumenenue GU3NKO-XUMHYECKHX METO0B [IJIl HCCJIEOBAHUS CTPYKTYPbI TBEPAbIX TeJl.
Jlexknus.



Metoabl U3y4eHHUs KPUCTAJUIMYECKOTO CTPOSHHs TBEPABIX Ted. Audpakius peHTTeHOBCKUX Jydel. 3akoH
bpoarra, pacuer MEXIUIOCKOCTHBIX PacCTOSHUM. MeToz mopolika, Hay4Hble OCHOBBI U IIpUMEHEeHHe. Metoz
I'mabe. MHaunupoBaHue  peHTIeHOrpaMM. MaeHTu(uKanmuss BEHIECTB IO  PEHTTeHOrpaMMaMm,
peHTrenogas3opbiii ananu3. OOmMe MPEACTaBICHUsS O CTPYKTYpHOM aHalu3€ MO MOPOIIKOBHIM JIaHHBIM.
Meron PutBenpaa. PentreHorpaguueckoe ucciaejoBaHue MOHOKPUCTAIIIOB, OOIIHME MPEACTABICHHUS O XO/e
CTPYKTypHOro aHanu3a. llomydeHue CTPYKTYpHBIX AAHHBIX C IIOMOILBIO JJIEKTPOHHOW U HEUTPOHHOMN
mudpakiun. OcoOEHHOCTH W BO3MOXHOCTH MeTOnoB. KpucrammoonTuyeckuil aHanu3. DIEKTPOHHAs
MHUKPOCKOIIUSA: IMPUHUUIIBI U BO3MOXKHOCTH CKAHMPYIOLIEH 3JIEKTPOHHOM MHUKPOCKOIIUU, TYHHEIbHOHU
AJIEKTPOHHON MUKPOCKOIIHMH, IEKTPOHHOW MHUKPOCKOIIMH BBICOKOTO paspeuieHus. CrieKTpaibHble METOBI:
koneOarenbHas crnekrpockonusi, WK- u KP- CHeKTpel; CHEKTpOCKONMS BHAWMOTO H3IyYeHHS U
Y®-crneKTpocKonus; CIEKTPOCKONHNS SIAEPHOTO MarHUTHOTrO pe3oHaHca (SIMP), simepHOro kBaapynonbHOro
pezonanca (SJKP) u oanexkrpoHHOro mapamarHutHoro pesoHanca (OIIP); snepHas g -pe3oHaHCHast
(MeccOayspoBCKasi) CIEKTPOCKOMHUsA. MeToAbl OIpeaesieHUs XHMHUYECKOr0 COCTaBa. XHUMHUYECKHM
SNIEMEHTHBIA aHanu3. PentreHoduyopecuenTHbt aHanu3. JIOKanbHBIM PEHTIEHOCIEKTPAIbHBIA aHaJM3,
MacC-CIEKTPOMETPUYECKAE METOIBbI, ATOMHO-3MUCCHOHHAsl CIEKTpockonusa. MeToasl HcciaenoBaHus
noBepxHocTH. Oske-dNeKTpoHHas crnekTpockomus, PDIC, obpatHoe pe3epPopaOBCKOE pacCesiHHE.
PentrenoBckass abcopOIMOHHast CHEeKTpockonus. McciaeqoBaHus TEPMHUYECKHX CBOMCTB  BEIECTB.
TepmorpaBumerpuueckuii ananus. JluddepennuanbHo-TepMuyeckuil aHanu3 W auddepeHnnanbHas
CKaHHpYIOLIas KaJopuMeTpus. MeToapl UCCIEN0OBAHUS IIEKTPUYECKUX U MATHUTHBIX CBOMCTB.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

[TpopaGoTKa KOHCIIEKTOB JICKIIMI, M3yUYeHUE PEKOMEHI0BaHHOM yiuTepaTyphl. [loaroroska pedeparos mo
3aJITAaHHOU TEMATUKE:

1. CnexrpanbHble MeTObI: KonebarenbHast ciekrpockonus, K- u KP- ciektpsr; ciekrpockomnus
BUJUMOTO U3NTyueHus: 1 YD-CreKTpOCKONUs; CIIEKTPOCKOINHUS /IEPHOr0 MarHUTHOTO pe3oHanca (IMP),
SJIEPHOTO KBaApynonbHOro pe3oHanca (SIKP) u anexrponnoro napamarautaoro pesonanca (JI1P); saepnas
g -pe3oHaHcHas (MeccOaydpOBCKasi) CIIEKTPOCKOIHS.

2. Mertoap! onpeaenaeHuss XUMUYECKOTO cOCTaBa. XUMUYECKUI AJIEMEHTHBIN aHAIU3.
PentrenoduyopecuenTHpiii ananu3. JIOKanbHBIH PEHTTEHOCIIEKTPALHBIN aHATHN3,
MAaCC-CIEKTPOMETPUUECKHE METOJIbI, aTOMHO-3MHUCCUOHHAS CIIEKTPOCKOIIHS.

3. Mertoas! uccienoBanus nopepxHocTu. Oxe-anekTpoHHas cnekrpockonus, POOC, odbpaTHoe
pesepdopaoBckoe paccesiHue. PeHTreHoBckas aOCOpOIOHHAS CTIEKTPOCKOIHSI.

4. HccnenoBaHusi TEPMUYECKUX CBOMCTB BEIIECTB. TepMOrpaBUMETPUUYECKUIN aHAIIN3.

5. JduddepenunanbHo-TepMUdecKkuil aHanu3 v quddepeHimanbHas CKaHUPYIoas KalopuMeTpusl.
6. MeTtoapl uccieq0BaHUs AEKTPUUECKUX U MATHUTHBIX CBOMCTB.

[TonroroBka K TECTUPOBAHMIO.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

2 cemectp
* mocemaeMocts — 10 0atoB
*  TeKylwMi KoHTpoisb — 40 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB
* OTBeT Ha 3Kk3aMeHe: He Ooinee 30 OamioB

Pacnipenenenne 6aJiioB 1Mo 3aaHMSIM:

No  [HaszBanue Ttembl | DopMbl Max. Mertoauka mpoBeIeHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl




['eomerpuuecka
s
KpucTajorpag
usl.

Ormpoc

7 OalIoB — CTYIEHT YMEET COINOCTaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyIMpOBaTh CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMblc €My
BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

5 0aJIOB - CTYACHT yMEET NMPUMEHSATh MOIYYCHHYIO TPH TOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITMHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHON (HU3HKH.

3 Oamna — CTYIEHT BIaJeeT TEOPETHYECKUM MAaTepUalOM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS NP OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKONW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

3amuTa
naboparop
HOI
pabots

3amura 1ad0paTopHOH PabOTHI

3 Oanna — BBINOTHEHBI BCE 3a7aHuUs 1aOOpaTOpHON padOTHI, CTYIEHT
4eTKO U 0e3 OIIMOOK OTBETHII Ha BCE KOHTPOJIBHBIE BOIIPOCHL.

2 Gata — BBIIIOJTHEHBI BCE 3aaHusl Ja0opaTopHOi paboThL; CTYACHT
OTBETHJI HA BCE KOHTPOJIbHBIE BONPOCHI C 3aMEUaHUSIMHU.

1 Oannm — BBINONHEHBI Bce 3aJaHUs J1a0OpaTOpHOM pPaboOTHl ¢
3aMEUaHMUsMHU; CTYICHT OTBETHJ Ha BCE KOHTPOJBHBIE BOIPOCHI C
3aMeYaHMUsIMH.

Ecnu cTyneHT He BBINOJHWI WIM BBIIOJIHWI HEMPABHIBHO 3aJaHUS
nabopaTopHO pabOThI; CTYIEHT OTBETHII HA KOHTPOJIbHBIC BOIIPOCHI €
omurOKaMH WM HE OTBETHJI Ha KOHTPOJBbHBIE BOMPOCH! — €ro padora
0aJjulaMH He OLICHHUBAETCH.

Peanbnas

CTpYKTypa
KpPHUCTaJIOB

Ormpoc

7 OamIoB — CTYIEHT YMEET COINOCTaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH(OpPMAIHMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyITMpOBaTE CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

5 0aJIOB - CTYACHT yMEET NMPUMEHSATh MONYYCHHYIO TPH TOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (PHU3HKH.

3 Oamya — CTYISHT BiaJeeT TEOPETHYECKUM MAaTepUaJIOM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NpH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOoOJIeMaTHKOW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlslaMU HE OI[CHUBACTCH.

3amuTa
naboparop
HOI
pabots

3amura 1ad0paTopHOH PabOTHI

3 Oanna — BBIMOTHEHBI BCE 3aaHuUs 1TaOOpaTOpHON padOTHI, CTYIEHT
4eTKO U 0e3 OIIMOOK OTBETHII Ha BCE KOHTPOJIBHBIE BOIIPOCHL.

2 Gauta — BBIIIOJTHEHBI BCE 3aaHusl Ja00opaTopHOi paboThL; CTYACHT
OTBETHJI HA BCE KOHTPOJIbHBIE BONPOCHI C 3aMEUaHUSIMHU.

1 Oannm — BBINONHEHBI Bce 3aJaHUs J1a0OpaTOpHOM pPaboOTBl ¢
3aMEUaHMUsMHU; CTYOCHT OTBETHJ Ha BCE KOHTPOJBHBIE BOIPOCHI C
3aMeYaHMSIMH.

Ecnu cTyneHT He BBINOJHWI WIM BBIIOJIHWI HEMPABHIBHO 3aJaHUS
nabopaTopHOH pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIbHBIC BOIIPOCHI €
omurOKaMH WM HE OTBETHJI Ha KOHTPOJBbHBIE BOMPOCH! — €ro padora
0aJjulaMH He OLICHHUBAETCA.




TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)
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TectupoBanue  mpexacraBisgeT coboit Tect u3 10 BompocoB 3a
MPaBUIBHOE BBHIMOIHEHUE KAKIOTO CTYIEHT Noiy4aeT 1 Oamn

Kpucranmoxumu
s1.

Ormpoc

7 OalIoB — CTYIEHT YMEET COINOCTaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIHMIO, CPaBHHBATh
pa3HbIe TOYKHM 3PCHUS HAa aHAJIM3HPYEMYIO NPOOJIEMy, YMETh YETKO
(GopMyIIMpOBaTH CBOM BOINPOCHI M OTBEYATh Ha 3aJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

5 0aJIOB - CTYACHT YMEET NMPUMEHSATh MOIYYCHHYIO TPH TTOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMUHOIOTUU
COBPEMEHHOH (PHU3HKH.

3 Oamya — CTYIEHT BIaJeeT TEOPETHYECKUM MAaTepUalIOM IO TeMe
NPaKTHYECKOTO 3aHATUS, WHOTIA 3aTPyJHSETCS NpH OTBETE Ha
BOIPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOOJIEMaTHKOW MPAaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BONPOCHI, 3aYUTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.

3amuTa
naboparop
HOI
pabots

3amura 1ad0paTopHOH PabOTHI

3 Oanna — BBINOJHEHBI BCE 3aJaHuUs 1TaOOpaTOpHOU padOTHI, CTYIEHT
4eTKO U 0e3 OIIMOOK OTBETHII Ha BCE KOHTPOJIBHBIE BOIIPOCHL.

2 Gata — BBIIIOJTHEHBI BCE 3aaHusl Ja0opaTopHOi paboThL; CTYACHT
OTBETHJI HA BCE KOHTPOJILHBIE BONPOCHI C 3aMEUaHUSIMHU.

1 Oannm — BBINONHEHBI Bce 3aJaHUs J1a0OpaTOpHOM pPaboOTHl ¢
3aMEUaHMUsMHU; CTYOCHT OTBETHJ Ha BCE KOHTPOJBHBIE BOIPOCHI C
3aMeYaHMSIMH.

Ecnu cTyneHT He BBINONHWI WIM BBIIOJIHWI HEMPABHIBHO 3aJaHUS
nabopaTopHO paboThI; CTYIEHT OTBETHII HA KOHTPOJIbHBIC BOIIPOCHI €
omurOKaMH WM HE OTBETHJI Ha KOHTPOJBbHBIE BOMPOCH! — €ro padora
0aJjulaMH He OLICHHUBACTCH.

[Ipumenenue
(usnKo-XuMHIUIE
CKUX METOJI0B
IUIs
HCCIIEIOBAHUS

CTPYKTYpHI
TBEPABIX TEIL.

Ormpoc

7 OalIoB — CTYIEHT YMEET COINOCTaBUTh TMOMYyYCHHYIO TIpH
MO/ITOTOBKE K TPAKTUYECKOMY 3aHATHIO MH()OpPMAIHMIO, CPaBHHBATh
pa3HbIe TOYKH 3PCHUS HAa aHAJIM3HPYEMYIO0 NPOOJIEMy, YMETh YETKO
(GopMyIMpOBaTh CBOM BOINPOCHI M OTBEYATh Ha 3ajJaBacMbic €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBpPEMEHHOH (U3UKH

5 0aJIOB - CTYACHT yMEET NMPUMEHSATh MOIYYCHHYIO TPH TTOITOTOBKE
K NPaKTHYECKOMY 3aHATHIO HH(POPMAINIO, OTBEYaTh Ha OOJIBITHHCTBO
BOIIPOCOB, BECTH IUCKYCCHIO C HCIIOJNIb30BAHUEM TEPMHUHOIOTUU
COBPEMEHHOH (PHU3HKH.

3 Oamna — CTYIEHT BIaJeeT TEOPETHUYECKUM MAaTepUalIOM IO TeMe
NPaKTHYECKOTO 3aHITUS, WHOTIA 3aTPyJHSETCS NpH OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHT He BiageeT MpOoOJIEMaTHKONW MPAaKTHUECKOTO 3aHSATHS,
HE MOXCET OTBeYaTh Ha BONPOCHI, 3a4UTHIBAET OTBET IO
HareyaTaHHOMY TEKCTY — OTBET 0aJlllaMU HE OI[CHUBACTCH.
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3allUTa 3 3amura 1ad0paTopHOH PabOTHI

naboparop 3 Oana — BBINOJHEHBI BCE 3aaHUs 1aOOpaTOpHON padOThI, CTYIEHT
HOMU 4eTKO U 0e3 OIIMOOK OTBETHII Ha BCE KOHTPOJIBHBIE BOIIPOCHL.

pabots 2 Gata — BBIIIOJTHEHBI BCE 3aaHusl Ja0opaTopHOi paboThL; CTYACHT
OTBETHUJI HA BCE KOHTPOJIBHBIE BOIPOCHI C 3aMEUYaHUSIMHU.
1 Oannm — BBINONHEHBI Bce 3aJaHUs J1a0OpaTOpHOM pPaboOTHl ¢
3aME4YaHMSAMH; CTYACHT OTBETHJ Ha BCE KOHTPOJBbHBIE BOMIPOCHI C
3aMEYaHHUAMHU.
Ecnu cTyneHT He BBINOJIHMI WM BBINOJHWJ HEMPAaBHJIBHO 3aJaHUsA
nabopaTopHO pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIbHBIC BOIIPOCHI €
omurOKaMH WM HE OTBETHJI Ha KOHTPOJBbHBIE BOMPOCHI — €ro padora
0aJjulaMH He OLICHHUBACTCH.

TecTupon 10 TectupoBanue  mpexacraBisgeT coboit Tect u3 10 BompocoB 3a
anue(KOH MPaBUIILHOE BBITIOTHEHHUE KAXIOT0 CTYACHT Noay4aet 1 Gamn
TPOJIBLHBI
i cpe3)
5. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit

7-9 GanmoB — CTyAeHT moceTu He MeHee 80% 3aHsaTuit

4-6 6amioB — CcTyeHT nmocetwi He MmeHee 50% 3anaTuit

1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS

6. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE 0AJUIBI MOTYT OBITH HAYHCIICHBI:

- TOCTOSIHHAsT aKTUBHOCTh BO BpEMsl NPaKTHYECKUX 3aHATHH — 5
0aIoB;

- y4acTHe B MPOEKTaxX — 5 6aios;

- yuacTtue B KoH}epeHuusx — 10 6annos.

7. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHus
OusieTa Ha OLICHKY «YIOBJICTBOPUTEIHHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLIGHKY «XOPOLIOY,

25-30 6amynoB — CTYAEHT PacKpbLl OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

8. |VHmuBHIyallbHBIC 3aIaHUA, 20 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C TMIOMOIIIBI0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3bI
MOXKHO HaOparhb
JIOTIOJTHUTENTLHBIC OaJlTbI

9. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amapHOM MIKale U B TPAIUIIMOHHON YeThIpex0aTbHOM
mkane. [lepeBog 100-0ayutbHONW  PEHTHMHTOBOM  OLIGHKHM 1O  JUCIHUIUIMHE B TPAIUIUOHHYIO
YEThIPEX0aUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0B He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3a1MTa JadopaTopHOi padoThI

Tema 1. 'eomeTpuueckas kpuctamtorpadus.
1. Kpucrannuzaius u3 pacTBOpPOB U PacIUIaBOB.
2. Kpucrannuzamus u3 mapoBoit ¢aszbl.
3. [onyyeHue TOHKUX CJIOEB U MJICHOK. XUMUYECKHUE U IIEKTPOXUMUYECKUE METOBI.
4. ITomyyeHne TOHKUX CJIOEB U MJIEHOK. Du3nueckre MeToIbl.
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5. AMop(HEbIe BelecTBa U CTEKIIA.
6. JKuaKokpucTajsinueckoe COCTOSTHUE.
7. CriekaHue KepamuK.

Tema 2. PeanbHasi CTpyKTypa KpUCTAJJIOB
. Kpucrannuzanus u3 pacTBOpoB U pacIlyIaBOB.
. Kpucrannuzanus u3 napoBoit ¢a3sbl.
. [lomy4yeHue TOHKUX CJI0€B U INIEHOK. XUMUYECKHUE U ANEKTPOXUMUYECKHE METO/BI.
. [lonydyeHue TOHKHX CJI0EB U MIIEHOK. PU3NYECKUE METO/BI.
. AMopdHBIE BEIIECTBA U CTEKJIA.
. dKuikoKpUCTAIINUECKOE COCTOSIHHE.

~N N kW N -

. CriekaHue Kepamuk.

Tema 3. Kpucramuioxumus.
. Kpucrannuzauus u3 pacTBOpOB U pacIijiaBoOB.
. Kpucramnuzamnus u3 napoBoii (assl.
. [lony4yeHue TOHKUX CIOEB U TNIEHOK. XUMUYECKHUE U AIEKTPOXUMUUYECKHE METO/IbI.
. [lomyuenue TOHKUX clI0€B U MIeHOK. PU3NYeCKre METOIbI.
. AMop(HEbIe BelecTBa U CTEeKIIA.
. Kuaxkokpucraninyeckoe COCTOsTHHE.

~N N L WD

. CriekaHue kepamuk.

Tema 4. [IpumeneHne HU3UKO-XUMUYIECKUX METOIOB JIJIsl UCCIIEAOBAHUS CTPYKTYPBI TBEP/IBIX TElL.
. Kpucrannuzanusa u3 pacTBOPOB U PacIijiaBoOB.
. Kpucrannuzanus u3 napoBoit ¢assbl.
. [TonydyeHne TOHKHX CIIOEB U MJIEHOK. XUMHUYECKHUE U AIEKTPOXUMHUYECKUE METO/IBI.
. [lonydeHue TOHKHUX CJI0EB U MNIEHOK. PU3NYECKUE METO/BL.
. AMopdHBIE BEIIeCTBa U CTEKJIA.
. dKuikOKpUCTAIINUECKOE COCTOSIHHE.

~N N kW N -

. CriekaHue Kepamuk.
Onpoc

Tema 1. ['eomeTpuyeckas kpucTamuiorpadus.
Tunossle BOIIPOCHI OIIpoca
1. Kpucramuzanus u3 paCTBOPOB U PacIlIaBOB.
2. Kpucrammmzamnus u3 napoBoi hazbl.
3. [lonyuyeHne TOHKUX CJIOEB U IJIEHOK. XUMUYECKHUE U SJIEKTPOXUMUYECKUE METOBI.
4. TlonyuyeHre TOHKUX CJIOEB U MJIEHOK. PU3NYECKUE METOIBI.
5. AMop¢HBIe BEIeCcTBa U CTEKIIA.
6. KuJIKOKpUCTATUTMUECKOE COCTOSIHUE.
7. CriekaHu€ KEpaMUK.

Tewma 2. PeanbHasi CTpYKTypa KPUCTAIIIIOB
Tunosslie BOIIPOCHI OIIpoca
1. Kpucrayuusanust 3 paCTBOPOB U PacIlIaBOB.
2. Kpucrannuzanus u3 napoBoi ¢assbl.
3. [lonyuyeHue TOHKUX CJIOEB U IJIEHOK. XUMUYECKHUE U 3JIEKTPOXUMUYECKUE METOBI.
4. TlonyuyeHre TOHKUX CJIOEB U MIEHOK. PU3NYECKUE METOIBI.
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13
5. AMop@dHbIe BelecTBa U CTeKJIa.
6. JKugkokpucTajsinueckoe COCTOSTHUE.
7. CriekaHue KepamuK.

Tema 3. Kpucramnoxumusi.
TurnoBble BOMPOCH OIIpoca
1. Kpucrannuzauus u3 pacTBOPOB U PacIlJIaBOB.
2. Kpucrannuzamus u3 mapoBoit ¢asbl.
3. [lonyyeHue TOHKUX CJIOEB U MJICHOK. XUMUYECKHUE U 3JIEKTPOXUMUYECKUE METOIBI.
4. Ilony4yeHre TOHKUX CJIOEB U MJIEHOK. PU3NYECKUE METOBI.
5. AMop@dHbIe BelecTBa U CTeKJIa.
6. JKuakokpucTajsinueckoe COCTOSTHUE.
7. CriekaHue KepamuK.

Tema 4. [Ipumenenne GU3NKO-XUMUYECKUX METOIOB JIJIsl UCCIIEAOBAHUS CTPYKTYPBI TBEPIIBIX TElL.
TurnoBble BOMPOCH OIIpoca
1. Kpucrannuzauus u3 pacTBOPOB U PacIlJIaBOB.
2. Kpucrannuzamus u3 mapoBoit ¢asbl.
3. [lonyyeHue TOHKUX CJIOEB U MJICHOK. XUMUYECKHUE U 3JIEKTPOXUMUYECKUE METOIBI.
4. Tlony4yeHre TOHKUX CIIOEB U IJIEHOK. PU3NYECKUE METOBI.
5. AMop@dHbIe BelecTBa U CTeKJIa.
6. JKugkokpucTajsinueckoe COCTOSTHUE.
7. CriekaHue KepamuK.

TecrupoBanue

Tema 2. PeanbHasi CTpyKTypa KpUCTAJJIOB
Tunossle 3a1aHNs TECTUPOBAHMS
1. ManpHuii NOpsAOK BO BCEX HAIIPABIICHUSAX CBONCTBEHEH
abcd
Kunxoctam Amopdusim Ternam XKunkum kpucramiam Kpucraniam
2. YkaxxuTe NpaBUIbHYIO 3aMUCh (YOPMYIIbI CHMMETPHUH
abcd
4L.33L49P6L2C C5P4L2L4 4L.33L23PC 5L53L38PC
3. Vkaxure TeTpasnp
abcd

4. YKaxxuTe reKCaoKTasap

abcd

5. K kpucramiam cpeaHei KaTerOpuu OTHOCSAT CUHIOHUU:
abcd

PombOuueckas

TerparonanpHas

TpuronaneHas TpuxkinvHHas

PomOunyeckas

Mounoxnunanas TpukinHHasA

I'excaronanbHas

Mounoxnnnzas TerparonanbHas



TpuronanpHas
I'excaronannHas

6. YKaxXuTe KpUCTAJUIMIECKYIO pelIeTKy (arooputa
abcd

7. Yxaxute HanpasieHue [ 11]
abcd

8. Ykaxxure Hanpasienue [ 10]
abcd

9. Ykaxwure mmockocth (011)
abcd

10. VYkaxxure mockocts (211)
abcd

11. YkaxkuTe pemeTKky ¢ BAHTOBOU TUCIIOKAIIUEN
abcd

12. Jlucnokanusi OTHOCUTCS K JieeKTam

abcd

TOYEUHBIM JTUHEHHBIM TUTAHAPHBIM 00HEMHBIM

13. MonHas cBs13b HAOIIOaeTCs B

abcd

H20 FeCl3 CO2 LiF

14. YacTuHO 3aIl0IHCHHAS 30HA HA3hIBACTCS
abcd

BAJICHTHOM NIPOBOJAMMOCTH 3ANPEIICHHON TOHOPHON

Tema 4. [Ipumenenune GU3NKO-XMMUYECKUX METOJOB I UCCIIEIOBAHUS CTPYKTYPhI TBEP/BIX TEIL.
Turnoseie 3a1aHUsA TECTUPOBAHUS
1. ManpHuii NOpsAOK BO BCEX HAIIPABIICHUSAX CBONCTBEHEH
abcd
Kunxoctam Amopdusim Tenam XKunkum kpucramiam Kpucraniam
2. YKakuTe MPaBUIbHYIO 3aITUCh (DOPMYIIBI CHMMETPUHT
abcd
4L.33L49P6L2C C5P4L21L4 4L33L23PC 5L53L38PC
3. Vkaxure TeTpasnp
abcd

4. YKaxxuTe reKCaoKTasap
abcd

5. K kpucraniaMm cpeqHeil KaTeropu OTHOCAT CUHTOHHM:
abcd

PombOuueckas

TerparonanbHas

TpuronaneHas TpuxkinnHHas



PomOuyeckas

MomnoxknuHHast TpUKIUHHAS
I'ekcaronanbHas

MomnoxknunHas TeTparoHajibHas
TpuronanpHas

I'excaronanbHast

6. YKaXuTe KPUCTAJUIMYECKYIO pelIeTKy (haroopuTa
abcd

7. Yxaxute HanpasieHue [ 11]
abcd

8. Ykaxxure Hanpasienue [ 10]
abcd

9. Ykaxwure mmockocth (011)
abcd

10. VYkaxure mockocts (211)
abcd

11. YkaxxuTe pemeTKky ¢ BAHTOBOU TUCIIOKAIIUEN
abcd

12. Jlucnokanusi OTHOCUTCS K JieeKTam

abcd

TOYEUHBIM JTUHEHHBIM TUTAHAPHBIM 00HEMHBIM

13. MonHas cBs13b HAOIIOaeTCs B

abcd

H20 FeCl3 CO2 LiF

14. YacTuuHO 3aIl0IHCHHAS 30HA HA3hIBACTCS
abcd

BAJICHTHOM NIPOBOJMMOCTH 3aNPEIICHHON TOHOPHON

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILTNHE IPOBOAUTCS B hopMe 3aueTa

Tumnoseie BONPOCHI 3a4eTa
TurnoBble BOMPOCH IK3aMEHa
. Bunpl cBsizelt (MOHHAsL, BOAOPOHAs, KOBAJICHTHAS!, METAJNIMYECKasl).
. 30HHAas CTPYKTypa KpUCTAJLIOB.
. Kpucrannorpadgudeckue HHIEKCHI.
. BivbkHUE 1 JanbHUN NOPSIOK B CTPOSHUM TBEPABIX TEI.
. Turbl neeKToB TBEP/IBIX TEIL.
. Ponte mpumeceit u nedexTos.
. Panmanmionssie nedeKThl U IEHTPHI OKPACKH.
. Kpucrannuzanus u3 pacTBOpoB U pacijiaBoB.

O 00 1 N Li A W N =

. Kpucrannuzanus u3 napoBoit ¢a3sbl.
10. TTonmumepHbIE COCTUHEHUS.
11. Kpucramioontuueckuil aHajIns.



12. Iudpakuust peHTTeHOBCKUX JTyUeH.

13. CniekTpanbHble METO/IbI U3yUECHUS BEILIECTB.
14. XuMu4yecKkuil 3JICMEHTHBIA aHAJIN3.

15. IuddepenmanbHo-TepMUUeCcKUil aHATTU3.

Tunosble 3a7aHus 1JI5 3a4eTa

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

«3a4TEHOY
(50 - 100 6amoB)

«HE 3a4TCHO»
(0 - 49 GannoB)

5. MeTonnueckue ykazaHusi AJsi 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOYJIS)

5.1 Meroanueckue yka3aHusl 10 OPraHU3alUK CaMOCTOSITEIbHON paboThl 00yUYaOIUXCS:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueii mporpammbl nuctuiumabl (PIT[]), xotopas ompexnenser copepxaHue, oObeMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUTUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledueHrne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U WH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOPeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOJIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIE CHCTEMBI:

- OTBETHTbH Ha BOMPOCHI IS CAMOCTOSATEIHHON paboThI, IO TeMe MpeCcTaBIeHHbIe B myHKTe 3.2 PI1JI.

- TP MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o paboTte ¢ Hay4HOU U y4eOHOM uTepaTypoit

PaGota ¢ OCHOBHOM M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, SK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO Ka)KIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKINI WK B OTAEIbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.
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KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. Ponmgyrun B.U. ®usukoxumus TOBEPXHOCTH : [ydeOHUK-MOHOTrpadus]|. - 2-u3d., HCHOp.. -
Honronpynusiid: M3nat. Jlom "Unatemnext"”, 2011. - 568 c.

2. IMTaBnog I1.B., XoxnoB A.®. ®usuka TBEpAOro Teia : YUeOHUK IJIs BY30B. - 3-€ U3., cTep.. - M.: Bricm.
mk., 2000. - 494 c.

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Burnoposuu B.M., LlpirankoBa JIL.LE. ®u3uko-xuMus HAHOCTPYKTYPHPOBAHHBIX MAaTepuasoB : yueo.
nocobue I CTYIEHTOB TEXH. M KJIACCHUYECKHX YH-TOB, M3yYaIOIIMX BOMPOCHI HAHOMAaTepUAIOBEICHHS U
HaHOTexHoNorui. - Tam60B: U3x1-Bo [lepmmna P.B., 2012. - 234 c.

2. Hlenna O.A. ®u3UKO-XMMHUSI TTOBEPXHOCTHBIX ABJICHUH : yuel.-MeTon. mocol.. - Tam6os: Uzn-so TI'Y,
2010.-27 c.

3. IlepmsikoBa U.E., ®enopoB B.A. Xumus tBepaoro tena : Yue6.mocodue. - Tam60B: Uza-so TI'Y, 2003. -
83c.

6.3 NHBIe HCTOYHUKU:

1. Enunoe okHO nocTyna K o0pa3oBareibHBIM HHTEpHET-pecypcam PDenepansHoro noprana «Poccuiickoe
obpazoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. YHHUBEpCHUTETCKas: OMOIMOTEeKAa OHJIAlH: AIEKTPOHHO-O0MOIMoTeYHas cuctema - http:// www.biblioclub.ru

3. Koncymprant cryaeHTa. ['ymMaHuTapHble HAayKd:  OJIGKTPOHHO-OMONMOTEYHass  cuUcTeMa -
http://www.studentlibrary.ru

4. Poccuiickas HanmoHanbHAst Oubanoreka - http://www.nlr.ru/
5. Hayunas snexrponnas 6ubnuoreka Poccuiickoit akageMun ecTeCTBO3HAaHUS - Www.monographies.ru

7. MaTepuaJbHO-TeXHMYecKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlnsg mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJII M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHble ayTUTOPHUN U IIOMEIICHUS IS CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CHICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAaHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" u obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIre TeMaTHYECKUE WILTIOCTpaud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Kaspersky Endpoint Security mist 6usneca - CranpaptHeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccuonansusiii moc 2007
7-Zip 9.20

Omneparmonnas cuctema Microsoft Windows 10
Adobe Reader XI - Russian

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

2. Web of Science: momuremarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0Oasa
nauHbiX . — URL: https://apps.webofknowledge.com
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3. Springer Open (pecypcel Springer OTKpbITOro noctyma): ©6a3a  gaHHeiX. —  URL:
https://www.springeropen.com
4. DIIEKTPOHHBIN Karajor DyHIaMEHTaIbHON OnOIMOTEeKH TI'V. - URL:

http://biblio.tsutmb.ru/elektronnyij-katalog

5. Hayunas snexkrponHas 6ubnmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

6. Poccuiickas rocynapctBernas oubnmoreka. — URL: https://www.rsl.ru

7. Poccuiickast HarmoHanbHas Oubnauoreka. — URL: http://nlr.ru

8. [Ipesunentckas 6mbamoreka mmenu b.H. Enpriaa. — URL: https://www.prlib.ru
9. OnekrponHas 6ubnmoreka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpemnomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.
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