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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHON ITPOI'PAMMEBI

1.1.  TpeGoBaHus K MpeABAPUTEIHHOM MOATOTOBKE O00YYAIOIIUXCs, MPEALIECTBYIOIINE
Y COITyTCTBYIOIME NACHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS U3YyUEHUE TaHHOM:

JUCLUIIMHBL IIporpamMMmsbl  crienpanurera: Marematuka, Heopranumueckas xumus,
Ousnyeckas xuMus, PU3NIECKUE METOBI HCCIIEA0BAHN.

1.2.  JI¥cuuruivHel, KypcoBble pabOThl M MPAKTUKH, JJIS KOTOPBIX OCBOCHHUE IAHHOMN
JUCLUIUIMHBI HEOOXOAUMO KaK MpeIIIeCTBYOIIEE:

CrpoeHnue BeniectBa, CTepeoxXumusi, IPOU3BOACTBEHHAS IPAKTHKA: TEXHOJIOTUUECKASI.

2. OIIMCAHME INCLUIIIMHBI

2.1.00m1as xapakTepuCTUKa

HawnmeHoBaHue mokasarens 3HaueHNe NoKa3aTesis
Ha3sanwne o6pa3zoBaTeIbHOM MPOTpaMMBI 04.05.01 ®dynnaMeHTanbHas U IPUKIAHAS
XuMHuA (IporpamMma CreruagIuTeTa)
IIudp 1 Ha3BaHKE B COOTBETCTBUU C yUEOHBIM b1.B.O/1.3 Kpucramioxumus
TUIAHOM
YacTs 00pa3oBaTebHON TPOTPAMMBI BapwuartnBHas yacTh: BEIOOp By3a
KonndecTBO 3a4€THBIX eIMHUII/ BCETO YacoB 3/108
2.2.Pacmipenenenue 4acoB 1o popMaM U meprogaM o0ydeHHsI
OO11ee KOTMYECTBO YacOB
dopva o § ; caMoCTosl- o
oGydeHns > 2 Jeknu- | Jabopa- | TpaKTH- TEJNLHON Beero opMa
8 OHHBIX TOPHBIX YECKHUX paboThI+ KOHTPOIIS
KOHTPOJIb
OuHas 4 7 26 26 56 108 3auet

3. IEJIV AUCIIATUINHEI

YcBoeHHE TEOPETHYECKMX OCHOB KPUCTAJUIOXMMHH, KOTOpPbIE MO3BOJIWIN Obl OBIAJICTh
OCHOBHBIMM 3aKOHaMU U MOHATUSIMHU, OCBOCHUE CTyJCHTAMU 3HAHUM M YMEHHMH I10 T€OMETPUU U
CUMMETPUM BHEIIHUX (OPM KPHUCTAIIOB, KPHCTAIMYECKOM pEHIeTKH, KPUCTALTHYECKON
CTPYKTYPBI.

Hayuntp CTyZeHTOB yCTaHaBIMBaTh B3aWMOCBS3b MEXKAY XHMHUYECKUM COCTaBOM,
KPUCTAJUIMYECKON CTPYKTYpOM BELIECTB M UX CBOMCTBaMU. OT KPUCTAIIIMYECKOW CTPYKTYpBI
BEIIIECTBA 3aBUCAT €€ (PU3UKO-XUMHUUECKUE, IEKTPO-PU3NIECKUE U JPyTrue CBOICTBA, KOTOpHIE
ONpENENA0T O0JIACTH MX IPAKTHYECKOrO MCIOAb30BaHMsA. OBIaJIcHUE KPUCTANIOXUMHEH
HE00X01UMO 1151 MPo(ecCHOHATBHOM NeSTETbHOCTH CIIEIMATNCTa-XUMHUKA.

4. KOMIIETEHIIMM OBYYAIOILIEI' OCs, DOPMUPYEMBIE B PE3VJIbTATE
OCBOEHM S KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMEI, X
NHAWUKATOPBI U INTAHUPYEMBIE PE3YJIbTATBI ObYUEHU S

4.1 Komnerenuuu
OIIK-1. CrocobeH aHanM3UpOBaTh, HHTEPHPETHPOBATH U 0000LIATh PE3yJIbTaThI
IKCIEPUMEHTAIbHBIX U PACUETHO-TEOPETUUECKUX PA0OT XUMUUECKON HANPaBJIEHHOCTU
4.2. UHaukaTopbl KOMIETEHIINI
OIIK-1.1. CucremMaTusupyeT U aHAJIM3UPYET Pe3ybTaThl XUMHUUECKUX SKCIIEPUMEHTOB,
HaOJI0/IeHUI, U3MEPEHuil, a TaK)Ke pPe3yJIbTaThl paCU€TOB CBOMCTB BEIIECTB M MAaTEpUAJIOB



4.3. Pe3ynbrarel 00y4eHHS

OIIK-1.1.1. 3HaeT OCHOBHBIE CBOMCTBAa KpUCTAJJIOB; CHUMMETPUIO U TIE€OMETPHUIO
KPUCTAITIMYECKUX TOJIUAIPOB; METOABI ONUCAHMS KPUCTAUIMYECKOW CTPYKTYpPBI NPU MOMOILU
KPUCTAIIMYECKON PEIIETKH, TEOPUM IUIOTHEHIIMX HIAPOBBIX YIAKOBOK M KOOPAMHALIMOHHBIX
HOJMAJPOB; OCHOBHBIE CTPYKTYpHBIE THIIBI TNPOCTBIX BEIECTB, OWHAPHBIX M HEKOTOPBIX
TEPHAPHBIX COECJUHEHMI; KaK CBSi3aHAa KPUCTAJUIMYECKAsl CTPYKTypa C COCTaBOM, XUMHUYECKOU
CBA3bI0 M CBOWCTBAMH IIPOCTBIX BEILECTB.

OIIK-1.1.2.  VYMeer HaxoguTb DJIEMEHTbl CHUMMETPUM B  KPUCTAUIMYECKUX
MHOIOTpaHHMKaX; ONPEIENATh CHHIOHHIO M KAaTerOpul0 BHJA CHMMETPUHM; HAXOIWUTb B
KPUCTAJUIMYECKOM PEILIETKE DJIEMEHTApPHYIO SYEHKY, ONPENEIATh €€ CUMMETPHUIO, THUIl SYECUKU
bpaBe, kpaTHOCTb, JaBaTh XapaKTEPUCTUKY KOHKPETHOM KPHUCTAJUIMYECKOHM CTPYKTYpPbI C
NOMOLIbI0  KPUCTAUIMYECKON  pEIIeTKH, TEOpUM IUIOTHEWIIMX IIAPOBBIX  YIAKOBOK,
KOOPAMHALMOHHBIX MOJIUAIPOB; ONPEACIIATh KOOPAMHALMOHHBIC YHCIIa CTPYKTYPHBIX €IUHUIL U
UX KOOpJMHALIMOHHBIE MHOTOTPaHHMKH; PACCUUTHIBATh IJIOTHOCTh WM MOJIEKYJSIPHYIO Maccy
BEIIIECTBA 10 U3BECTHOM KPUCTATUIMYECKOU CTPYKTYpE.

OIIK-1.1.3. Bnageetr HaBBIKaMU MOJIHOTO KPUCTAIOTPA()hUIECKOTO aHAIN3a CTPYKTYPBI;
IIOCTPOEHUS ~ cTepeorpauyeckol  NPOEKIMM KPUCTAJUIOB; IpUEMaMM  OCYIIECTBICHHUS
XUMHUYECKOT'O SKCIIEPUMEHTA JIJIsl U3yUEHHs CTPYKTYPbI; BO3MOKHOCTSIMH TIOMCKA HEOOXO0AMMOI
UHQOpPMALMUM B HAyYHOM M CIPABOYHOM JMTEparype; npueMamu OQGOpPMIIEHHUS pe3yJIbTaTOB
HKCIIEPUMEHTA U PacIIu(PpPOBKHU HX.

5. TIPOI'PAMMA JUCIHUIIJIMHBI

HasBanune TeMbl Kpatkoe conepsxanne TeMbl (BOMPOCHI TEMBI)
1. IlpeameTr KpUCTaINIOXUMUU U 1.1.IlpeameT KpUCTANIOXUMUU U
KpucTauiorpadguu Kpuctaiorpadpuu.

1.2.Kpucrannmuyeckoe, ra3000pa3Hoe U KUAKOE
COCTOSTHUE BEIIECTBA.

1.3.AMopdHBIe BelecTBa U CTEKJIA.

1.4.TTonukpucTamibl © MOHOKPUCTAJUIBL.

1.5.IlpumeHeHre U METO/Abl BhIpAIIUBAHUS
MOHOKPHUCTAJIJIOB.

2. OCHOBHBIE CBOWCTBA KPUCTAJJIOB 2.1.0cHOBHBIE CBOWCTBA KPUCTAJIIIOB.
2.2.3aK0H OCTOSTHCTBA ABYTPAHHBIX YIJIOB.
2.3.Metoasl U3MepeHUs yIJIOB.
2.4.Ctepeorpadudaeckast mpoOeKITHsl.

3. CummeTtpus BHEUIHUX (HOpM 3.1.0npenenenne CUMMETPUHN BHEIIHUX (GOPM
KPHCTAJJIOB KpPHUCTAaJJIOB.

3.2.OKBUBAJICHTHBIE TOUKH.

3.3.I110cKOCTh, OCh M LIEHTP CUMMETPHUHU.

3.4.VlHBepcHOHHBIE U 3€pPKAJIbHO-TIOBOPOTHBIE
ocHu.

3.5. TeopeMbl CIOXKEHUS U CIAECACTBUS.

3.6.Bun cummeTpun.

3.7.Kareropuu ¥ CHHTOHHUH, UX OOIIIKE U
OTJIMYUTEIbHbIC PU3HAKHY.

4. Tlpoctsie GOpMBI MHOTOTPAHHUKOB 4.1.IIpocTbie (OpMbI MHOTOIPaHHUKOB.
OTKpBbIThIE, 3aKPBIThIE, 00IIME, YacTHbIE. X
OCHOBHBIE XapaKTEPUCTHKH.

4.2 KomOHUHALIUK TIPOCTHIX OpM.

4.3.IIpocTbie (OpMbI HU3ILIEH, CPEHEN U BBICIIEH
KaTeropuu




5. Kpucrannndeckas pemierka

5.1. Kpucramnudeckas pemeTka.

5.2. Y3751, psibl, IJIOCKUE CETKU U SYEUKH.

5.3. TpaHcaauus, CKONb3s1Ias MIOCKOCTh U
BUHTOBBIE OCU CUMMETPHH.

5.4.BapuaHTbl I€TEIb MITIOCKUX CETOK.

5.5 IIpUMUTUBHBIE U CIIOKHBIE TYEHKHU.

5.6.IX KpaTHOCTS.

5.7 Sueiiku bpase. Ux BbI6OD.

5.8.IIpocTpaHCTBEHHBIE TPYIIIIHIL.

6. Kpucramimyeckas cTpykrypa

6.1.Kpucrammueckas CTpyKTypa.

6.2.MecTo siYeliKu B €€ ONMCaHUH.

6.3.Hucio GopMyIbHBIX €AMHHUIL B TYCHKE.

6.4.KoopanHaThl aTOMOB, MEXAaTOMHBIE
paccTosiHusl.

6.5.KoopiuHAIIMOHHOE YUCIIO U
KOOPJAMHAIIMOHHBIN MTOIHU/IP.

6.6.CTpyKTYypHBII THII.

6.7.Teopust NIOTHENIIMX MIAPOBBIX YIIAKOBOK.

6.8.0nucanue CTpyKTYpbl ¢ TOMOIIBIO
TIOJIMAIPOB.

7. Metoabl UCCIEOBaHUS CTPYKTYPBI

7.1.MeTonbl UCCIEI0BaHUS CTPYKTYPBHI.

7.2.YpaBuenue Bynbda - bperros.

7.3.Meton Jlays, MeToz BpallleHUsI, METOL
MIOPOLIKA.

7.4.0npeneneHne CHHIOHNH, TAPAMETPOB SUYEEK,
THUIIA sTYelKU bpase, IpoCcTpaHCTBEHHON
IPYIIIbI, KOOPAUHAT aTOMOB.

7.5.PentrenodasoBblii aHAIU3.

8. XuMudeckas CBI3b B Kpucrajuiax

8.1.XuMunueckast cBsi3b B KpUCTaJJIaXx.

8.2.'0MO- U reTepoIeCMUYECKUE CTPYKTYPHI.

8.3.Knaccudukanus cTpykTyp mno
re€OMETPUUYECKUM MTPU3HAKAM U XUMUYECKOU
CBSI3U.

8.4.3onnHas ctpyktypa Li, Be, C.

8.5.CTpyKTypHBIE TUIIBI METAJI JIOB.
HHTepMeTamabl: CEMENCTBA MEIH, MAarHusl.

9. CTpyKTypbl IPOCTBIX BEILIECTB —
HEMETaJJIOB.

9.1.CTpyKTypbl IPOCTHIX BELIECTB — HEMETAJIJIOB.

9.2.IlpaBuno Om - Posepu.

9.3.I3MeHeHMe CTPYKTYp U XapakTepa
XUMHUYECKON CBSI3M 110 TPyIIIaM
NEPUOINIECKON CUCTEMBI.

9.4.CtpykTyphl alMasa u rpaduTa.

10. CTpyKTypbl OMHAPHBIX
HEOPraHUYECKUX COCIMHEHUI

10.1. CtpykTypbl OMHAPHBIX HEOPraHUYECKUX
COCTUHEHUN.

10.2. CTpyKTypBl COEINHEHUIN HETIEPEXOAHBIX
metauioB coctaBa AB (tuma NaCl, CsCl, ZnS,
BN), AB; (tuma Si0,, TiO,, CaF,), A,B (Tuma
NaZO).

10.3. M3MeHeHue CTpYyKTyp U XapakTepa CBsI3H B
rpynmnax nepuoguuecKoi CUCTEMBI.

10.4. CTpyKTypBl COEINHEHUN NIEPEXOAHBIX
MetaiioB coctaBa AB (tun NiAs), AoB (tun




6

pytmia u Cdl,), A;B (tuma Cu,0), AB3
(RCO3).

11. CtpyKTypbl TPOMHBIX
HEOPraHUYECKUX COCIMHEHUI

11.1. CTpyKTypBl TPONHBIX HEOPTAHUYECKUX
COCTUHEHU.

11.2. CTpyKTypHl COEIMHEHUI C KOMIIJIEKCHBIMH
HOHAMH.

11.3. ®opmMbI KOMIUIEKCHBIX HOHOB.

11.4. Ctpyxktypsl, npousBojnsie oT NaCl
(NaNO,, CaCO3, NaClOy), CsCl (AgClO,,
NH4NO3).

11.5. CtpyKTypbl, HEIPOU3BOAHBIE OT OMHAPHBIX
coenuaeHMM (CaWOy).

11.6. CtpyKTypbl 6€3 KOMITJIEKCHBIX HOHOB:
npousBoaHbie 0T NaCl (LiFeO;), o ReO;
(CaTiOs, BonshpamoBbie OPOH3BI); CTPYKTYpa
MgA1204.

11.7. TlpakTUueckoe 3HAaYEHUE COCTUHECHHI
CTPYKTYPHBIX THUIIOB IIEPOBCKUTA, LIITMHEIH,
LIEEIIUTA.

12. ®akTopsl, KOTOPHIE ONMPEALISIIOT
CTPYKTYpPY KPHUCTAJIIOB

12.1. ®akTopbl, KOTOPBIE OMPEACIISIOT
CTPYKTYpY KPUCTAILIOB.

12.2. TloHsATHE O CTPYKTYpE CUIMKATOB,
BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOJHUKOB U
OpPraHMYECKUX COEIUHEHUSIX.

12.3. Omnpenenenue paanycoB HOHOB U aTOMOB.
Metonap! Jlagmp, I'onsmmMuara, Ilommmara.

12.4. Paaunycsel nonos no llleHHOHY.

12.5. BnusiHuE COOTHOLIEHUS PaJinyCOB HOHOB U
MOJISIpPU3ALMU HA CTPYKTYPY.

13. [Homumopdusm u nzoMoppusm

13.1. Tlomumopdusm.

13.2. Knaccuduxarmu nomuMoppHbIX
MIEPEXO0/I0B.

13.3. Mopdotpornus.

13.4. W3omopdusm. Dtambl ero pa3BUTHS.

13.5. VYcnoBus coBepiieHHOro H3oMopdusma.

13.6. Tsepabie pacTBOpHI.

13.7. ®akTOphbl, KOTOPHIE BIUAIOT Ha
PacTBOPUMOCTb.

13.8. Knaccuduxarmu usomopduszma.

13.9. Xwumudeckas CBsI3b B KpUCTAIIIaX.

13.10. I'omo- u rereposeCMUUECKUE CTPYKTYPBI.

13.11. Knaccudukaius CTpyKTyp O
reOMETPUYECKUM MPU3HAKAM U XUMUYECKON
CBSI3H.

6. CTPYKTYPA U COAEP’)KAHUE NJUCHUITIJIMHBI

6.1.®opma 00yuenus — ouHas, Kypc — 4, cemectp — 7

HammenoBanus pa3aciioB U TEM

KoanuecTtBo yacoB

Jlexn. | Jlabop. | Ilpakt. | CPC+K | Bcero

Paznen 1. [IpenMer KpUCTaIIOXUMHUH U

2 2 - 4 8




KpUCTAJLIOTpauu

Pazgen 2. OCHOBHEIE CBOMCTBA KPUCTAIIIIOB

\9)

\9)

N

(o2¢]

Paznen 3. CummeTpust BHEIIHUX (HopM
KPHCTAIIJIOB

[\9)

\S}

AN

(o2¢]

Paznen 4. IIpocTteie hopMbl MHOTOTPaHHUKOB

Pazgen 5. Kpucrammueckast pemierka

Pazgen 6. Kpucramnuueckas cTpykTypa

Paznien 7. Metoibl UcciieIOBaHUs CTPYKTYPHI

P a3qacia 8. XuMmudeckas CBs3b B KpucTtajuiax

Pazgen 9. CTpyKTypBsI IPOCTHIX BEMIECTB —
HEMETAJLIOB.

(NSN]SR S RL S AL OR] S}

[\OR1 ORI \SRE S AL \ORY S}

N EIEEIEES

0 (00|00 |00 |00 |00

Paznen 10. CTpyKTypbl OMHAPHBIX
HEOPraHW4YECKUX COCTMHEHUH

[\S)

[\S)

Pazgen 11. CTpyKTYyphl TPOWHBIX
HEOPTaHWYECKUX COEAMHEHUN

Paznen 12. ®akTopsl, KOTOpPBIE ONPEAEIAIOT
CTPYKTYPY KPHCTAJIJIOB

Pazgen 13. [Tomumopdusm 1 nzoMmopdusm

2

2

5

9

NTOI'O 3A 7 CEMECTP

34

34

76

108

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTAIIMHA

7.1. KoHTpOsIBEHBIE BOIIPOCHI
Pazgen 1

[lepeuncante OCHOBHBIE 3aa4l KPUCTAIUIOXUMHUH.

Uro u3ydaer reomeTpudeckasi Kpucramuiorpagus.

Uro uzydaer ¢pu3nudeckas KpUCTAIIOXHUMHUSL.

UYTo Takoe KpHUCTaIL1, MOIUKPUCTAIL, MOHOKPUCTAILIL.

BemiecTBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

CrpoeHnue uaealbHbIX U peaJbHbIX KPUCTAIIIOB.

Tsepmoe, *Kuakoe u ra3000pa3HOe COCTOSIHUE BEIECTBA.

bixHUI 1 JanbHUAN TOPSIOK.

9. Tunbl KPUCTAIIIMYECKUX PEIIETOK.

10.  MuauBuayanbHbIE BEIIECTBA U CMECH.

11. Ilepeuncnure OCHOBHBIE 3a/1a4l KPUCTAJUIOXUMUU.

12. YeM OTIMYAIOTCSI MOHOKPHUCTAIII M TIOJTUKPUCTAILT?

13. Hapucyiite OCHOBHbIE MHOTOYTOJIbHUKA U MHOTOTPAHHUKH, KOTOPBIE MCHOJIb3YIOTCS
JUTsL OTIMCaHus (GUTYpP B KPUCTAUIOXUMHH, TIPUBEANTE X HA3BAHMUS.

14. Yto Takoe KOOPAMHAIMOHHOE YUCIIO0, KOOPIMHALIMOHHBI MHOTOI'PaHHUK?

15. JlaifTe onpeesieHne KPUCTAITMIECKOM CTPYKTYpeE.

16. JlaiiTe onpeneneHre MpaBUIbHON CUCTEME TOYEK.

17. Yto Takoe CTpYKTYpHBIN THII, KAKUE COEAMHEHUS HA3bIBAIOTCS N30CTPYKTYPHBIMU?

18. IlpumeHeHue U METO1bl BBIPAILIMBAHUS KPUCTAILIIOB.

e A R

Pazgen 2
1. IlocTpoiite crepeorpa@uueckyo MPOEKIHIO: a) TeTParoHaJbHOW NHUpamMuabl, O)

TeTparoHaJbHON MPU3MBI, B) FeKca’pa.

2. ChopmynupyiTe 3aKOH IOCTOSIHCTBA YTJIOB.

3. OnummuTe U3BECTHHIE BAM METObl U3MEPEHUS KPUCTAILIOB.
4. Yro npeacrapiisieT co00¥ MPUKIATHON TOHHOMETp?

5. TlpuHIHMI pabOThI OTPAKAIOIIETO TOHUOMETPA.



@)

. [Ipeumy1iecTBa IByKpY>KHOTO TOHHOMETPA.

7. ANTOpPUTM MOCTPOCHUS cTepeorpapruuecKoi MPOeKINH KPUCTAILIA.

. IMocTpoiite crepeorpaduuecKyro MPOCKIMI0 KaKI0M W3 MPOCThIX (OpM CpeaHer H
BBICILIEH KaTETOPUH.

9. Ompenenure, B KakKMX BHUAAX CHMMETPUM BO3MOXKHBI yKa3aHHble KOMOWHALUH, U
n300pasure UX Ha crepeorpaduueckoil mpoeknuu: 1 — pomOMUeckasi mpu3Ma W MUHAKOUT, 2 —
MMMHAKOWT U POMOMYECKUN TeTpadip; 3 — poMOnYecKas mpu3Ma u poMmOudeckas mupamMmuna; 4 —
poMmOudeckass TmUpaMHIa W JUDP; 5 — poMOWYeckass JUNHpaMuia ¢ HHAKOWI; 6 —
TEeTparoHajgbHasi TMpU3Ma MW MOHOJJp; 7 — TEeTparoHajbHas TMpU3Ma M TETParoHaJbHBIN
TeTpa’ap; § —  OUTETparoHajgbHas  Npu3Ma W TETPAroHalIbHBIM  Tpameuod’ap; 9 —
JTUTETparoHanbHasl MpyU3Ma M AUTETparoHajgbHas nupamunaa; 10 — aurerparoHanpHas Mpu3Ma u
TETPAaroHaNbHBIM  TeTpadAp; 11 — muTeTparoHanbHass  OUOUpaMHUIa W TeTparoHalbHas
npu3mMa; 12 — TeTparoHaabHbld CKAJICHO3Ip M MHUHAKOUI; 13 — nuteTparoHaibHas nupamuja u
MOHOAAp; 14 — TpuroHanpHass NpuU3Ma W MOHOJJp; 15 — TpuroHanbHas  nUpaMuga U
TUTPUTOHATBHAS Tpu3Ma; 16 — poMO03Ip W TPUTOHANBHAS AWMHUpPAMKAA; 17 — TPUTOHATBHBIHA
TpamenodAp W TPUTOHAJbHAs MPHU3MA; 18 — TUTPUTOHANBHBINA CKaJeHORIp U pomMO03p; 19 —
JUTPUTOHAJIbHAS THUpaMuAa W MOHO3p; 20 — reKcaroHajibHasg NUpaMHUIa W MOHO3Jp; 21 —
TeKCAarOHANBHBI  Tpamemodp W  NUHAKOWI; 22 — TUTeKCaroHallbHas  MHUpaMuaa |
reKcaroHajibHas Mpu3Ma; 23 — IUreKcaroHajbHas MpU3Ma W MOHOJJp; 24 — IUTpUrOHAJbHAS
TUIHpaMUa U MHHAKOU; 26 — TeKcaroHanbHas IUMUPaMUIa U TPUTOHATIBHAS MPU3MA.

9. Pacmdpyiite crepeorpaduueckue MpoeKIMy KPUCTAIIIIOB: HA30BUTE MPOCTYIO (hopmy
WM MHOTOTPaHHUK, 3apUCyiTe pacmudpoBaHHbIC (PUTYPHI.

o0

Pa3nen 3

1. latb onpesieieHue OCH CUMMETPHH.

2. JlaTh onpejeneHre 3KBUBAJIEHTHOM TOUKH.

3. JlaTb onpezeneHne HHBEPCUOHHON OCH CUMMETPHUH.

4. IlocTpouTh cUCTeMy TOYEK JeHCTBHEM MHBEPCTOHHOH OCHM 4-ro mopsaka Ha TOUKY.
Bunenuts SKBUBaJIEHTHBIE TOUKH.

5. Kakue npocTbie 3J1eMeHTbl CHMMETPHU UMEET MOJTYUYEeHHas cucTeMa ToueK?

6. Bropast TeopemMa Ci10KeHHsI 3JIEMEHTOB CUMMETPHUH.

7. Ilpu3Haky BUAOB CUMMETPHUU BBICILIEH KATETOPHH.

8 [Ipu3Haky KaXKA0W CUHTOHUM HU3ILIEH KaTerOpHH.

9. Kakue 31eMeHTbl CHMMETPHH UMEET TPUTOHAJIbHAS Mpu3Ma?

10. Kakue sneMeHTbl CHMMETPUH UMEET upaMua?

11. JlaiiTe onpenesieHne CUMMETPHUHU.

12. Kakue 3neMeHTbl CUMMETPUHU OTHOCATCS K MpocThiM? JlaliTe onpenenenne Kaxaomy
U3 HUX.

13. Kakue 35eMeHTbl CHMMETPHUH OTHOCATCA K cI0XKHBIM? [laliTe onpeneneHue KaxaoMy
U3 HUX.

14. Uto Takoe 0Ch CUMMETPUH, MOPSIIOK OCH, DJIIEMEHTAPHBIN yromu?

15. Tloscuute dopmyny 3L44L36L,9PC u HasoBuTe BHI CUMMETPUH, CHUHTOHHIO,
KaTeropuio.

16. [Touemy B KpHcTamax He MOKET ObITh OCEH CUMMETPUH 5-T0 U 7-T0 MOPAIKOB?

17. Yro Takoe knacc cumMmeTpuu? CKOJBKO UX CYIIECTByeT?

18. Yro oTnuyaeT poMOMUECKYIO M T'€KCArOHAIbHY CHHITOHUH?

19. B xkpucTamiax Kakoil CHHTOHUH OTCYTCTBYET LEHTpP CUMMETpUN?

20. JTaiite (OpMYyITUPOBKY TEOPEM CIIOKEHHS 3JIEMEHTOB CUMMETPHUH, OOPATHBIX TEOPEM
U CJIEICTBUM U3 HUX.

21. O6wsacHuUTE KIaccu(PUKAINIO BUAOB CUMMETPHUU.

22. Tlonp3ysick Teopemol Diinepa, ompenenuTe, Moj KakKUM yTJOM IEpPECEKaoTCs JBE
ocH 2-T0 MOpAJKa, €CIM UX PAaBHOAEUCTBYIOLIEH OyIeT och 3-ro mopsiIKa.
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23. Onpenenute BCe OCH CUMMETPUHU B KyOe (Tekcasape).
24. Bupn cummerpun. Cxema BbiBoAa 32-X BUAOB cuMMmeTpuu. Kareropum v CUHroHUH,
uX oOIIKE U OTIMYUTENIbHbIE IPU3HAKH.

Paznen 4

1. Yto Takoe npocras popma u KoMOMHALUsA?

2. K xako#l KaTeropu OTHOCATCS IFe€KCaroHaJbHas MpU3Ma, FeKcaroHaJlbHasi MUpamMua,
poMO031p, TPUTOHAIIBHBIN Tpamemod’ap?

3. Kakue mpocteie (hopMBbI Ha3BIBAIOTCS OTKPBITHIMU, @ KAKUE — 3aKPBITHIMU?

4. CKOJIbKO TpaHel UMEIOT pOMOOA0IEKAd AP, TETPArOHTPUOKTANIP, TeKCadAp?

5. Yro mpexacraBisieT co00i KPUCTAUT B BUJIE CIUYCHYHOTO KOPOOKa: MPOCTyI0 (hopMy
WM KOMOWHAIIHIO?

6. OnumuTe, U3 CKOJbKUX I'PAHE COCTOUT TPANeo3Ap, KaKk OHU PACIIOI0KEHBI.

7. B ueM 3aKkiI04aroTCsl OTIANYMS PeabHbIX U WCATbHBIX KPUCTAIUIOB?

8. Onpenenure 4YWCIO TpaHE MHHAKOWA, TPUTOHAIBHON MPHU3MbI, TPUTOHAIBHOM
MUPAMHU/IBL.

9. Kakue npoctsie (popmMbI MpUHAIICKAT KPUCTAIIIIAM CPETHUX CHHTOHHMA?

10.HazoBuTe npocTsie popMbI KyOHMUECKOW CHHTOHUU.

Paznen 5
1. HazoBuTE 371€MEHTBI IPOCTPAHCTBEHHON PEIIETKH.
2. [laiiTe onpeeneHne II0CKON CETKH.
3. JlaiiTe onpenesieHUE AIEMEHTAPHOM METIIN IIOCKOM CETKH.
4. JlaiiTe onpeaeneHne IEMEHTapHON STYEHKH.
5. ChopmynupyiiTe mpaBuia BBIOOpA SJIEMEHTAPHOM STUCHUKH.
6. Kak Ha3piBaeTCs THI siueliKU bpaBe, B KOTOPOH YacCTHILIBI PACIIONOKEHBI B BEPIIMHAX U
LIEHTpax BCEeX IpaHeil?
7. O0BsicHUTE, IOYEMY B TETpAaroHaJbHOW CHHTOHHMU HET 06a30- M IPaHELEeHTPUPOBAHHBIX
AYeeK.
8. MoxeT 5u cyliecTBOBaTh 0a30LEHTpUpOBaHHAs KyOudeckas sdeiika? OOocHyiiTe
OTBET.
9. IloueMy B TPUKIMHHOW CUHTOHUM JIMIIb OAHA pemeTka bpase?
10. Kakoit Ttun pemerkn bpaBe oOpasyercs mpu aedopmamum  KyOWdeckoi
IPaHELEHTPUPOBAHHOM PEUIETKHU BAOJIb OQHON U3 ocel 4-ro nopsanka?
11. Knaccudukanus mpoCTpaHCTBEHHBIX PEHIETOK MO YHCIY MaTePUAIBHBIX YaCTHI U 110
dopme.
12. KY u MeronuKa €ro BBIYUCIECHHUS B PA3IUYHBIX CTPYKTypax (COCTOSILIMX M3 aTOMOB
OJTHOT'O COPTa, U3 Pa3IMYHBIX AaTOMOB).
13. Ilpoananu3upyire CTpyKTypy XJIOpUAA LE3Us [0 TAKOMY IIaHY:
- 3apUCYITE IEMEHTAPHYIO SUEHKY U OIIPENEINTE €€ CHHTOHMIO;
- OIPEJIECINTE YNCIO MaTepHAJIbHBIX YacTUIl (ATOMOB MJIM MOJIEKYJI) B 3JIEMEHTApHOU
sTueiike;
- OXapaKTEepU3yHTe TUI JIEMEHTApHOM siueliku bpase;
- onpenenure KY.
14. Hamumure cOOTHOIIEHHE mapamerpoB (@, b, C, o, B, y) Ansd s4eek KyOH4YEeCKO,
TeKCaroHaJIbHON Y TPUKIMHHON CUMMETPUHU.

15. Kakue siaeiiku bpaB3 BO3MOXHBI B KyOMYeCKOW TPOCTPAHCTBEHHOW pemnieTke?
[ToueMy He CymIECTBYIOT KyOW4decKue siMelKu Jpyroro Tuma?

16.  CuMBOIMKA IPOCTPAHCTBEHHBIX TPYIIIL.

17. TeopeTnueckas WA PEHTICHOBCKAsl IUIOTHOCTh, pacyeT, (PU3MYECKHil CMBICI

BCJIIMYHHBI, pCHICHUC 3aaa4.
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Paznen 6

1. Maiite onpeneneHne IOTHENILIEN YIIaKOBKeE.

2. OnuiuTe MOJENH IBYX IJIOTHEUIIIUX YIaKOBOK.

3. Yro Ttakoe K03 GuIueHT miotHoct ynakoBku? [IpuBeaure mpumMep ero pacuera.

4. OnumuTe ¢ reOMETPUUECKOM TOYKH 3PEHHUS ITyCTOTHI, KOTOPhIE 00pa3yloTCs MEXITy
niapaMy B INIOTHEHIINX YIAKOBKaX.

5. Kakue KY xapaktepHbl 1151 ABYX BUIOB INIOTHEUIIINX YIIAKOBOK?

6. IlpuBenute mpuMep MeTalia, CTPYKTypa KOTOPOTO TPEIACTABISIET COOOU
neyxcnoinyto IIIIY. Kak pacnonaratorcs aToMbl B 3JIEMEHTAPHOW sYEHKE ATOTrO meTasia?
KaxoBa koopauHanus aToMoB?

7. Yto Ttakoe KII?

8. Ilepeuncnure Hamboyee yacTo BcTpedarommecs KUY mpu MOCTPOCHHH CTPYKTYPHBI
MHHEpaIoB, a Takxke KII, cooTBeTcTBYIOIIME UM.

9. Onummre ctpykrypy ReOs;, NaCl, CsCl, ucnonssys monens KII.

10. PacueT kpaTHOCTH CTPYKTYp, MOCTPOEHHBIX C Ucnonb3oBanueM KII.

Pazngen 7

1. Jlng kakux 1esei ucroib3yercs: peHTTeHO(a30BbIi aHaIH3?

2. Onumure npuHImn Metoaa POA.

3. Hanummre ypaBHenue Bynbga-bperra; pacmmdpyiite 3HaueHrne BXOAAIINX B
HETO CUMBOJIOB.

4. Meropn Jlays, meToj BpalieHus, METO]T TOPOLIKA.

5. OnpeneneHue  CMHTOHMM, TIapaMETpOB  sUe€eK, Tuma  sS4Yeidku  bpass,
IPOCTPAHCTBEHHOM TPYIIIBI, KOOPAUHAT aTOMOB. PeHTreHO(ha30BbIN aHATIH3.

6. baszuc siueiiku. Pacuer MekaTOMHBIX PaCCTOSIHUM.

7. WNupexcet Munnepa, mpaBuiia moracaHis peaekcos.

8. Kaproreku ASDM, JCPDS u np.

9. HaxoxneHne npocTpaHCTBEHHOM IPYIIIIBL.

10.  Ompenenenne ha3oBOro cocrasa.

11.

Pazgen 8

1. Xumunyeckas cBsi3b B KpucTamiax. ['oMo- u rerepoieCMUUECKHE CTPYKTYPBI.

2. Knaccugukanus CTpyKTyp [0 T€OMETPUYECKUM MPU3HAKaM U XapaKTepy XUMHUYECKON
CBSI3H.

3. 3onHas cTpykrypa Li, Be, C.

4. OnuiuTe cTpoeHNE AIIOTPONHBIX Moaudukanuii yriaepoaa. Kak o0ObsICHUTD nx
3JIEKTPOIIPOBOIHOCTE/AMIIEKTPUUECKUE CBOMCTBA C TOUKH 3pEHUs 30HHOU Teopun?

Pa3zzgen 9

1. Crpykrypsasie Tunbel metamioB: o-Fe, Cu, Mg, y-Mn, In, Hg, o-U, Po;
uHTepMeTauaoB: cemerictBa menu (CuAu, CuzAu), a-Fe ( CuZn, CrAl, FesAl), maraus.

2. CTpyKTypBl IPOCTHIX BellecTB - HeMmeTawoB. [Ipasuno FOm - Pozepu. 3menenue
CTPYKTYp M XapaKTepa XUMHYECKOW CBSI3U IO TPYIIaM MMEPUOTUICCKON CHCTeMbl. CTPYKTYpPBI
anmasa u rpadura.

Pazzen 10

1. CrpykTypbl OWHApHBIX HEOPTaHWYECKUX coeAuHeHHH. CTPYKTYpBl COCAMHCHUN
HenepexoaHeix MetauioB coctaBa AB (tuma NaCl, CsCl, ZnS, BN), AB; (tuma SiO,,
Ti0,, CaF,), A;B (tuna Na,0).
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2. N3MeHeHue CTpyKTyp M XapakTepa CBS3U B Tpylnax MNEPHUOJIUYECKON CHUCTEMBI.
CTpyKTYpBl COSAMHECHHI MEePEeXOqHBIX MeTaioB coctaBa AB (tun NiAs), A,B (tum pyrtuna u
Cdl, ), A,B (TI/IH CuZO), AB3 (RGO3).

Pazmen 11

1. CTpyKTypBbl TPOHHBIX HEOPTAHUYECKUX COEIUHEHUM.

2. CTpyKTypbl COEAMHEHUM C KOMIUIEKCHBIMH HOHaMH. DOpMBI KOMILJIEKCHBIX
noHoB. Ctpykrypsl, npou3Boanbie oT NaCl (NaNO,, CaCO;, NaClO4), CsCl (AgClO; |,
NH4NO3).

3. CtpykTypsl, He pou3BoAHbIe 0T OMHApHBIX coequHeHnit (CaWOy). CTpyKTyphI
6e3 komruiekcHbIX HOoHOB: TipousBoaHble OT NaCl (LiFeO,), ot ReO; (CaTiOs, BombdpamoBbie
Oponsel); crpykrypa MgAl,O4. IlpakTdeckoe 3HAYEHUE COSAWHEHUN CTPYKTYPHBIX THIIOB
NEPOBCKUTA, IIMHUHEH, IeeTnTa.

4. [TonsiTHe O CTPYKTYpE CUIMKATOB, BBICOKOTEMIIEPATYPHBIX CBEPXMPOBOJHUKOB U
OPTraHUYECKUX COCTUHECHUH.

Pazmen 12
1. @dakTopbl, ONPEEIAIONINE CTPYKTYPY KPUCTAIIIOB.
2. OnpeneneHue paanycoB HMOHOB M aTtoMoB. Metoasl Jlanae, ['onpamimMuara,

Ilomnuura. Pagumycel ToHOB P. IlleHHOHa. BrnusHuE COOTHOLIEHMA pPAAUYCOB HOHOB U
MOJISIpU3AIUU Ha CTPYKTYPY.

Paznen 13

1. [Momumopdusm. Knaccupukanum nommmMophHbIX IEPexXo/I0B.

2. Mopdotponus. Uzomopdusm. Drtambl ero pa3BUTHS. YCIOBUS JOCKOHAIHHOTO
nzomMophusmy.

3. TBepasle pacTBOpbl. DAKTOPBHI, BIUAIOIINE HA PACTBOPUMOCTD.

4. Knaccudukanum nzomoppusma. Xumuueckas CBsizb B KpUCTaJIIaX.

7.2. Tembl MUCbMEHHBIX PaOOT (TUIIBI 33]1a4)

KoHnTponbHbIe pabOTHl MO MPOBEPKE TEOPSTHUYSCKUX 3HAHUH — IO BCEM TeMaM, C
UCTIOJIb30BAHUEM KOHTPOJIBHBIX BOIPOCOB, MOJOOHBIX yKa3aHHBIM BhIle. TeCTOBBIC 3aaHUs
OTKPBITOTO U 3aKPBITOTO THUIIA.

KoJnekTHBHBIE M CaMOCTOSTENIbHBIC PA0OTHI MO PEIICHHIO 3alav, pacim@poBKH U
ONHMCAHUS KPUCTALIMYCCKUX CTPYKTYp, HAXOXKICHHUS 3JIEMEHTOB CHMMETPHH W KOMOWHAIIHN
NPOCTHIX (POPM B MOJICIISIX MHOTOTPAaHHHUKOB.

7.3. TeMbl 1aOOPATOPHBIX 3aHATUN
. CummeTtpus BHEITHHX (OPM KPUCTAIIIOB.
. IIpoctbie popMbI KpUCTAILIOB.
. IlocTpoenue crepeorpauuecKux MPOSKIHH.
. Kpucrannuuaeckas pemerka.
. Kpucrannuuaeckas cTpykrypa.
. DnemeHTapHble pemeTku bpase.
. Meroasl ucciaenoBanus CTPyKTypbl KpUCTAIIOB. Pacuer mapamerpos.
. CTpyKTYpBI IPOCTBIX BEIIECTB.
. CTpyKTypBl OMHAPHBIX ¥ TEPHAPHBIX COCIMHEHUI.

O 0 IO DN K W~

7.4. CamocrostenbHas pabora
. IIpopaboTKa TeOpEeTHUECKUX OCHOB IIPOCIYIAHHOTO JIEKIIMOHHOTO MaTepHaa.
2. [ToaroToBka K 1a00paTOPHBIM 3aHATHUSM.
. I3yuenne BOnpocoB, KOTOPbIE BBIHECEHBI HA CAMOCTOSTENBHYIO IPOPAOOTKY.

—_

(98]
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4. CucreMaTrKa U3y4eHHOI0 MaTeprasa nepes MOAYyJIbHBIM KOHTPOJIEM.
5. CamocrositensHas pabora ¢  MOJENSAMH  BHEHIHUX  (OpPM  KpPUCTAJUIOB,
KPUCTAITMYECKHUX CTPYKTYP U KOMIBIOTEPHBIMHU 00YYarOIIMMH IPOTrPAMMAMHU.

8. PACIIPEAEJIEHUE GAJIJIOB, KOTOPLIE ITIOJIVUHAIOT OB YUAIOIIHUECA

OOmiast orleHKa 3HAHUM 00ydaIONIMXCs MO0 TUCHUIUIMHE TpoBoauTcs mo 100-0ammpHON
mIKajie MCXOIs W3 MaKCMMyMa, MPHUBEICHHOTO B Tabmiuie Huwke. OpraHW3allmOHHO-ydeOHas
paboTa B ayAMTOPUHU OIICHUBAETCS HAa OCHOBE TAKMX KPUTEPHUEB KaK IMOCEIIAEMOCTh 3aHSITHH,
CBOCBPEMECHHOEC W KAYECTBCHHOE BBITIOJHECHUE JIOMAITHUX 3a/laHdil, aKTUBHOCTH BO BpEMs
NPOBEICHUS JICKIIMOHHBIX 3aHATUH (ydacTHe B OOCYXKACHHH TEKYIIEr0 U MPOHAEHHOrO
Marepuaia, peleHne 3aaad u T.1.). [loAroToBka, BEIIOJIHEHWE W 3aliuTa JIa0OpaTOPHBIX padoT,
coOIII0/IeHNE TeXHUKU 0€30MacHOCTH, MPaBHIIbHAS MHTEPIIPETALMS PE3yIbTaTOB SKCIIEPHUMEHTA.

Howmepa paznenos Bungpr pabor Macnmanproe
KOJINYECTBO 0ajioB
Opranun3aioHHo-y4eOHas paboTa B ay TUTOPHH 10
17 MHnuBuTyabHas padoTa 1Mo pereHuro 3a1ad 10
KonTponbHbIe paboThI 10
3ammra 1a00paTOpHBIX padoT 20
OpraHu3zanoHHO-y4eOHas paboTa B ayAUTOPHH 10
WunuBuayaneHas paboTa 10 pelIeHHI0 3a/1a4 10
8-13

KoHTponbHEIE pabOTHI 10
3amnuTa 1a00paTOPHBIX pabOT 20

UTOI'O 100

OO0muit uror 3a cemectp (3a4eT) 100

CooTtBeTcTBHE 0AJITIOB OLICHKC

O1ieHKa 110 TATHOAJUIFHOM LIKaJe
KomanuecTtBo OaymioB u3 =
100 ECTS Ok3aMeH, AudhepeHIIUPOBaHHBIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xopottio 3a4TEHO
70-74 D 3a4TEHO
60-60 E YAOBJIETBOPHUTEIHHO SaTTono
35-59 FX HE 3a4TEHO

034 F HEYIOBJICTBOPUTEIILHO o 3a9Tem0

9. OBECIIEYEHME OBPA30OBATEJIBHOI'O ITPOLECCA JJISA JINLL C
OI'PAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbA 1 UTHBAJIN/I0OB

B xozxe peanuzanuu JUCHUILTUHBI UCTIOIB3YIOTCS CIAEAYIOUINE JOMOIHUTEIbHBIE METO B
00yYeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTECTAllMN O00yJaONIUXCs B
3aBUCHUMOCTH OT UX WHANBUAYATbHBIX OCOOCHHOCTEH:

1) JUIA CIENBIX U CIIA00BUIAIINX:

- JIeKUMu Oo(OPMISIOTCS B BHIE OSJIEKTPOHHOTO JOKYMEHTAa, JTOCTYIMHOIO C
MTOMOIIIHIO0 KOMITBIOTEPA CO CIICIUATHN3UPOBAHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;

- JUIS ~ BBINIOJMHEHHWs]  3aJaHus TpU  HEOOXOAMMOCTH  MPEAOCTaBISIETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOKHO TaK)KE UCTIOJIB30BaHNUE COOCTBEHHBIX yBEIIMINBAIONTIX
YCTPOMCTB;

- MUChMEHHBIC 33JIaHUsT OPOPMIIIOTCS YBEITMUECHHBIM MIPU(TOM.

2) JUTSI TITYXHX U CIa00CTBIIIAIINX
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- JEKIMHU OQPOPMIISIOTCS B BUJE SJIEKTPOHHOIO JJOKYMEHTA;

— MUCbMEHHBIC 3a[aHUs BBIIOJHAIOTCS Ha KOMITBIOTEPE B MUCHMEHHOM (hopMe;

- 9K3aME€H INPOBOJUTCA B IHUCbMEHHON (oOpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHUSI.

3) JUIS JIML C HApyLIEHUSIMU OIIOPHO-/IBUTATEIBHOTO allnapaTa:

— ek OQOpMIISIIOTCS B BHUJAE DJCKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C
MIOMOILBI0 KOMITBIOTEPA CO CHEIMATM3UPOBAHHBIM IIPOrPaMMHBIM 00€CIICUEHUEM;

— MTUCbMEHHBIE 3a[aHUs BBITIOJIHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOM (JOpME WIIM BBINOJIHAIOTCS B MUCbMEHHOMN
¢dopme Ha KOMITBIOTEPE.

IIpy HEOOXOIUMOCTH MpPEeNyCMaTpUBACTCS YBEJIUYEHUE BPEMEHHU JUIsl IHOJATOTOBKH
OTBETA.

IIponenypa  mnpoBeeHHs  NPOMEXKYTOYHOM — arTecTalud Uil OOydYaromuxcs
YCTaHABIMBACTCS C Y4YETOM HMX HHIMBUAYIBHBIX TCHUXO(HU3MYECKHMX OCOOEHHOCTEH.
[TpomeskyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypsl OLEHHBAHHUA pPE3yJbTaTOB OOYyYEHHUS JIOMyCKaeTcs ¢
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTENIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OubnmorpaduyeckuM pecypcam B CETH
WuTepHer Ui Kaxkaoro oOydaromierocss B (opMmax, adalTUPOBAaHHBIX K OIPaHUYEHUSIM HUX
3JI0POBbsI U BOCTIPUSATHSL UHPOPMALIUU:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

— B IIEUYaTHOHM (pOopMe yBETHUEHHBIM MIpU(TOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHX U CIIA00CTBIIIAIINX

- B IIEYAaTHOH (opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) 111 00YYArOIUXCsl C HAPYIICHUSIMU OMOPHO-/IBUTATEIBHOTO arapara:

- B IIeUaTHOM (popme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUME YYEBHOI'O ITPOLECCA

JlekMOHHBbIE 3aHSATHA [IPOBOJATCS B ayJUTOPUHU HA IPyNILy, 000pyI0BaHHON MeIoBOH
WIM WHTEPAKTUBHOM JIOCKOW, MYJIbTUMEAWMHBIM IPOCKTOPOM M 3KPAaHOM — XHMHYECKUU
daxynbrer Honl'Y (r. Honeuk, yin Hlopca 17a).

JlabopaTopHbIe 3aHATHS 110 JAaHHOMY KYpCY MPOBOJATCS B XUMUYECKHX JIAOOPaTOPHSIX
KadeAppl  HEOPraHWYECKOM  XUMMH,  OCHAIEHHBIX  HEOOXOAMMBIM  00OpYAOBaHHEM,
KOMIIBIOTEPHOM KJIacCe.

HononnurensHoe obecnieuenue: Wi-Fi joctyn B kopnycax yHMBEPCHTETa, TEKCTOBBIE U
AJIEKTPOHHBIE pecypchl HayuHol OM0nMOTeKH yHUBEPCUTETA.

JlononHUTENbHOE 000pyI0BaHHUE:!

- Mopenu BHEMIHUX OPM KPHUCTAJLIOB;

- Mopenu KpUCTaJUIMYECKUX PEIIETOK U KPUCTAJUINYECKUX CTPYKTYD;

- KommnbroTepHbie porpaMMsl 17151 KOHTPOJIS 3HaHUN U 00y4YeHUs 110 TeMaMm:

- IPOCTBIE (POPMBI KPUCTAIUIMYECKMX MHOTOTPAHHUKOB;

- DJIEMEHTapHbIe siueliku bpase;

- CTPYKTYpPBI IPOCTHIX BEIECTB U OMHAPHBIX HEOPraHMUYECKUX COCAMHEHUI

11. PEKOMEHYEMAS JINTEPATYPA

11.1. OcHoBHas nuTEparypa
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1. OCHOBBI KpPHUCTAUIOXUMHUU HEOPTaHWYECKUX COCIUHCHHH : y4eOHO-METOIMYECKOe
nocodbue ans cryaentoB Il kypca xumudeckoro ¢akyinsrera OIT Bakanasp / [cocT.: A.
H. Urnaros, H. B. SIomoukoBa, A. O. Xeraiino] ; TOY BIIO Jloneukuii HallMOHAIBHBII
YHHUBEpCHUTET, Xumuueckuil akynpret, Kadenpa neopranmueckoil xumuu. - JloHeuK :
'Oy BIIO "douHVY", 2018. — 66.

. bokuii I'.b., Kpucrannoxumus. - M., Hayka, 2011. — 400 ¢

Uynpynos E.B., XoxnoB A.®., ®angeeB M.A. OcHoBsl kpucTasiorpadhuu M.: Ou3Matiur,

2004. — 501 c.

4. VYpycos B.C., Epemun H.H. Kpucrammoxumus. Kpatkuii kypc. Hacts 2 YuebHoe mocodue. —

M.: U31-Bo MockoBckoro ynusepcurera, 2005. — 125 c.
5. 3opkwii [1.M., 3agauHuK 0 KPUCTAIIOXUMHH U Kpuctaiuiorpaduu. - M., MI'Y, 2007.

w N

11.2. JononHuTEeIbHAS TUTEpATypa
1. Teopus MIOTHEHIIKX IIAPOBBIX YIIAKOBOK: YCTAPEBIIUI T€OMETPUUYECKUI IOAXO WIN
WHCTpYMEHT coBpeMmeHHoi kpuctamoxumuu / H. H. Epémun. - VIII Bcepoccuiickas

MOJIOJIe)KHAsT ~ HaydHas KoH(epeHuus «MwuHepanbl: CTpOEHHE, CBOWCTBA,  METOJBI
ucciaenoBauusy. 2016. — ¢ 54.

2. ¥YpycoB B.C. IlpaBuna 4eTHOCTM M JAUCTOPCUU KOOPAMHALMOHHBIX IOJUAPOB B
HEOpPraHWYeCcKou Kpuctamioxumuu. — KypH. ctpykT. xumuu. — T. 55. — 2014. — c. S94-S110.

3. ConopgoBuukoB C.®. 3amaum W METOAMWYECKHME YKa3aHUA IO CTPYKTYpHOU
KpUCTa/UIOrpaguu U KPUCTATUIOXUMHUN Y4ueOHO-MeTo 1. mocooue / HoBocubupck: HoBocu®6. roc.
yH-T., 2013. — 85 c.

4. ApucoBa B. H. DnemeHTHI CcTpykTypHOU KpucTtamiorpaduu: ydedrmocodue / B. H.
Apucosa, O. B. Cnaytun. — Bonrorpan: BonrI' TV, 2007. — 94 c.

5. bynanoB B. A. Pemenume xkpucramiorpadpuyeckux  3ajad € [TOMOIIBIO
cTepeorpaduyeckux mpoekiuii: yued.mocooue / B. A. bynanos, M. A. HOxenko. — UpkyTck:
WpkyT.roc. yu-t, 2006. — 175 c.

6. KyspmuueBa I'. M. OcHOBHbIE KPUCTAUIOXUMHUECKUE MOHATUSA / I M.
Kyspmuuesa. — M.: MUTXT, 2000. — 22 c.

7. Jlesunkuit U. A. Kpucramnorpadus, munepanorus u netporpadus. [Ipaktukym:
yude0.mocodbre Ui CTYJCHTOB CHEIUAIBHOCTH «XHMHUYECKas TEXHOJIOTHS HEOPTraHMYECKUX
BellecTB, MaTepuanoB u uznenui» / . A. Jlesunkuit. — Munck: BI'TY, 2008. — 198 c.

8. CononoBHukoB  C.®. OCHOBHBIE TEpPMHUHbl U  TOHATHUA  CTPYKTYpHOH
Kpuctaiorpagun 1 Kpuctaioxumuu  (cinosapb-nnocoobue) / C.®D. ConolOBHUKOB. —
Hosocubupck: MTHX CO PAH, 2005. — 113 c.

9. Iackonnckas M.II. Kpucramnorpadgus: yued.mocodbme mus By3zoB / M. IL
lackonbckas. — 2-e u3f. nepepad. u gomn. — M.: Beicm. mik., 1984. — 376 c.

12. UHOOPMAILIMMOHHBIE PECYPCbI

1. HaumonanbHast  3JjiekTpoHHasi  OumOaumoreka  (HOB): ¢benepanbHast
rocynapctBeHHass MHpopManmoHHas cucrema / MunuctepctBo Kyneryper P®;Poccuiickas
rocyaapcTBeHHas 6ubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (nara oOpaiienus:

01.09.2023). — Pexxum octyna: cBOOOAHBIN, noanucka. Heo6xoanma ycTaHOBKa POrpaMMHOIO
obecnieueHus. — TeKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: nayunas anextpoHHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru(aara o6pamenus: 01.09.2023). — Pexxum pocTyma: Ijsi aBTOPU30B.
IIOJIB30BaTENEN. —T€KCT: DJIEKTPOHHBIMN.

3. Hayunas snextponnass Oubnuotreka «KuGepJlenmnkay: caiit / Acconuanus
«OrtkpbiTas Hayka». — MockBa, 2014- . — URL:https://cyberleninka.ru/. — Pexum noctymna:
CBOOOAHBIN. — TeKCT: 3MEKTPOHHBIH.
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4. DNeKTPOHHO-ONOIMOTEeUHAS cHucTeMa «Jlanby»: [caitT]. -
URL:https://e.lanbook.com(mata obpamenus: 01.09.2023). — Pexxum nmoctyma: st aBTOPHU30B.
nosib3oBaTenen.— TekcT: 2JIIeKTPOHHBII.

5. IBC IOpaiit: >nexTpoHHas 6ubnuoreyHas cucrema: cait. — Mocksa, 2013. —
URL: https://biblio-online.ru(mara oopamenus: 01.09.2023).— Pexxum goctyma: JisiaBTOPU30B.
[I0JIb30BaTENe. — TEKCT: 2JIEKTPOHHBIN.

6. y1eKTPOHHO-0uOMoTeuHas cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl V». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: JIEKTPOHHBIH.

7. JJeKTpoHHBIH Katajgor Hayunoii 6uGmuoreku [lonl'Y: pasgen caiira / Hb
Houl'Y. — Texkcr: anextponnsiii // ObC Jonl'Y: cait. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum mgoctyma: MOUCK CBOOOIHBIN, JIIEKTPOHHBIE
JIOKYMEHTHBI — JIJ1s1 TTosib3oBaTenei JJonl'y.

8. JaexTponnblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Teker:
anexktporHsld // OBC Joul'Y: caiir. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pesxum goctyna: cBOOOIHBIN.

13. IIPO'PAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (xoprioparuBHas nurieH3us JJoal'Y Ne 46484614)

2. MicrosoftOffice (kopnioparuBnas nunensust Joul'y Ne 46472919)

3.  MicrosoftVisualStudio (mumensust mporpammel DreamSpark mist BeICITUX y4eOHBIX
3aBeJICHUN)

4. AmntuBupyc Kacnepckoro, AdobeAcrobatReader, xPDF (munensun GPL, Apache,
BSD mist cBo601HOTO IPOTpaMMHOTO 00ECTICUEHHS).
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