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PabGouasi nporpamma aucuiuiMHbl «KpHCTA/UIOXHMHSDY Ui 00ydalommxcs 1o
HanpaBnenuto noaroroBku 04.03.01 Xwummus, cocrtaBieHa Ha oOcHOBaHMM DenepanbHOro
rOCyIapCTBEHHOTO 00pa30BaTENBHOrO CTaHaaprta Bhiciiero obpa3oBaHusi — 0OakanaBpuaTt mo
HanpaBieHui0 noarotoBku 04.03.01 Xumwus, yTBEpKACHHOrO mNpHKa3oM MuHKCTEPCTBA
obpa3oBanus ¥ Hayku Poccuiickoii ®@enepaiuu ot 17 mronst 2017 r. Ne 671 (¢ u3M. u jor.),
[Mopsiaka  opraHW3aluM¥ W OCYIIECTBICHHMS  00pa3oBaTeNbHOH  JEATENBHOCTH 110
o0pa3oBaTeNbHBIM TPOrpaMMaM BbICIIEro o0pa3oBaHus — TporpaMmaM OakaiaBpuara,
nMporpaMmMaM  CTIEHHalMTeTa, TPOrpaMMaM  MAarucTpaTypbl, YTBEPKIECHHOIO IIPHKa3OM
MuHKCTEpPCTBa HAYKH U Bbicuiero obpa3osanus Poccuiickoit @enepaumn ot 06 anpens 2021 r.
Ne 245 (¢ u3M. ¥ JI01L.), B COOTBETCTBHH C YYEOHBIM MJIAHOM, YTBEP)KACHHBIM Y YEHBIM COBETOM
OI'BOY BO «Jlonl'¥Y» mis nabopa 2024 roaa.

PaspaboTymk:
AOLEHT Kadeaps! HEOPraHWYECKOH XUMHH,

KaH/. XUM. HayK, JOLIEHT W/ H.B. SI610ukoBa

Pabouas nporpamma onodpeHa Ha 3aceiaHuK KadeApbl HEOPTaHMYECKOH XHMMHU.
Ilporokon ot 26.03.2024 r. Ne 14

3asenytonmii kadenpoi W e H.B. sI6noukoBa

COI'JTACOBAHO:

Jlexan xumuueckoro gakynsTera [7 ﬁW

28.03.2024 r.

C.I'. baxtun

VyebHo-MeTOIMuECKas KOMUCCHA XUMHYECKOT0 pakynpTera

IIporokon ot 27.03.2024 r. Ne 2 (
Tpencenarens M P.U. Jlvira

PykoBOAMTEE OCHOBHO#M MPO(ECCHOHATBHON

00pa3oBaTenbHOM IMPOTPAMMBI, .
J-p XUM. HayK, pog. B.M. Muxansuyk
28.03.2024 r.
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1. MECTO JUCLMIIJIMHEI B CTPYKTYPE OBPA3OBATEJIbBHOM [TPOI'PAMMEBI

1.1. TpeGoBaHUs K MPEABAPUTEIBHOMN MOATOTOBKE OO0YYAIONIUXCS, MPEANICCTBYIOIINE
N COMMYTCTBYIOMIMEC JUCHUIIJIMHBI, HA KOTOPBIX OCHOBLIBACTCA N3YUCHUC I[aHHOI\/JII

JTUCHUIUIMHBL TIpOrpaMMbl  OakamaBpuatra: Martemaruka, Heopranudeckas Xumus,
Crepeoxumus.

1.2.  JIMCUMIUIMHBI, KypCOBbIe paOOThl M MPAKTUKH, JJIS KOTOPBIX OCBOCHHUE IAaHHOMN
JTUCIUTITUHBI HEOOX0IMMO KaK Mpe/IIeCTBYIONIEE:

Xumusi TBepmoro Tena, KoopAauHAIMOHHAS XUMHS, TPOHM3BOJCTBCHHAs IPAKTHKA!
npeaauIiIoOMHas.

2. OIIMCAHUME IUCLUIIIMHBI

2.1.001mas xapakTepuCcTUKa

HaumenoBanue nmokasareis 3HaYeHHUE TTOKa3aTes

Hassanune o6pa3zoBaTeapHOM MPOTPaMMBI 04.03.01 Xumus (mporpamMma OakajiaBpraTa)

udp 1 Ha3BaHKE B COOTBETCTBUU C yUeOHBIM
ILJIaHOM

b1.B.O/I. Kpuctrammoxumus

YacTtp 00pa3oBaTeabHON NPOrPaMMBI BapuaTtuBHas yacTb: BEIOOp By3a

KonnuecTBo 3a4€THBIX €NUHALY BCETO YaCOB 4/144

2.2.Pacmipenenenue yacoB 1o ¢popMaM U epruogam o0yueHHs

OO011ee KOJTMYECTBO YacoB

®opwma o % CaMocCTosI-

£ g JIeKITU- nmabopa- | TIPaKTH- TEJIbHOU ®dopma
00yueHus & S BCETO
5 OHHBIX TOPHBIX YECKHUX paboThI+ KOHTPOJIS

KOHTPOJIb
Ounas 3 5 34 34 76 144 3ader
OuHOo-32049Has 3 10 10 124 144 3auer

3. LEJM JUCITUTUIMHBI

VYcBoeHHE TEOPETUUYECKHMX OCHOB KPUCTAIJIOXMMHUH, KOTOpPbIE MO3BOJIWIN Obl OBIAJIEThH
OCHOBHBIMM 3aKOHaMU U MOHATUSAMH, OCBOCHUE CTyACHTaMU 3HAHUM U YMEHMM 10 T€OMETPUU U
CUMMETPHH BHEIIHUX (OPM KPHUCTAIIOB, KPHCTALIMYECKOW pPEHIeTKH, KPHUCTAILTHYECKON
CTPYKTYPBHI.

HayuuTh CTyIZeHTOB yCTaHaBIMBaTh B3aWMOCBSI3b MEXAY XHMHUYECKUM COCTaBOM,
KPUCTAJZIMYECKON CTPYKTYpOM BELIECTB M MX CBOWCTBaMU. OT KPUCTAJUIMYECKOW CTPYKTYpBI
BEIIECTBA 3aBUCAT €€ (PU3UKO-XUMHUUECKHUE, ANEKTPO-PU3NIECKHE U JPyTUe CBOMCTBA, KOTOPHIC
OTpeNeNA0T O00JIACTM MX IPAaKTHMYECKOro MCIob30BaHus. OBNajeHue KpUCTaNIOXUMHEH
HE00X0IMMO 1St PO(PECCHOHATBHOMN EATETFHOCTH CIIEIHATNCTa-XUMHUKA.

4. KOMHETEHIUN OBYHAIOIIETOCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMEI, X
NHAWUKATOPBI U TINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUA

4.1 Komnerennuu
OIIK-1. CnocobeH aHaaM3upOBaTh W HWHTEHOPETUPOBATH PE3YJIbTAThl XUMHUYECKUX
9KCHEPUMEHTOB, HAOIIOJCHUN U U3MEPEHUI
4.2 NuaukaTopbl KOMIETSHITUI
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OIIK-1.1. CucreMaTusupyer U aHAJIM3UPYET PE3yIbTaThl XUMHUECKUX SKCIIEPUMEHTOB,
HaOJroIeHul, M3MEpeHui, a TakKe pe3yJbTaTbl pacyeTOB CBOWCTB BELIECTB U MaTepHAaJIOB,
npeyiaraeT HMHTEPIPETALNI0 pPEe3yJIbTaTOB COOCTBEHHBIX OJKCIHEPUMEHTOB U  PacueTHO-
TEOPETUYECKHX PabOT € HCIONb30BAHUEM TEOPETHYECKHMX OCHOB TPAJUIIMOHHBIX M HOBBIX
pa3zenoB XUMHH.

4.3. PesynbraTsl 00y4eHUs

OIIK-1.1.1. 3Haer OCHOBHBIE CBOWCTBA KpPUCTAJUIOB; CHUMMETPUIO M TIE€OMETPUIO
KPUCTAIIMYECKHUX TOJIUAIPOB; METOJbl ONUCAHUS KPUCTANIMYECKOW CTPYKTYpbI NMPU MOMOILU
KPUCTAJZIMYECKON PEIIETKH, TEOPUM IUIOTHEHIIMX MIAPOBBIX YHNAKOBOK M KOOPAMHALIMOHHBIX
MOJIUD/IPOB; OCHOBHBIE CTPYKTYPHBIE THUIIBI IPOCTHIX BEIECTB, OMHAPHBIX U HEKOTOPBIX
TEPHAPHBIX COCJUHEHMI; KaK CBS3aHAa KPUCTAJUIMYECKAs CTPYKTypa C COCTaBOM, XUMHYECKOU
CBSI3bI0 M CBOWCTBAMHU IIPOCTHIX BEILIECTB.

OIIK-1.1.2. Ymeer HaxoAWTh DBJIEMEHTbl CUMMETPUUM B  KPUCTAUIMYECKUX
MHOTOTpaHHHMKAaX; ONPENENSITh CHHIOHHUIO U KAaTEeropuil0 BUJAa CHMMETPUHM; HAXOIWUTh B
KPUCTAJZIMYECKON PELIETKE JIEMEHTApHYIO S4YEHKY, OIpPENEIATh €€ CUMMETPHIO, THUIl SYEHKU
bpaBe, KpaTHOCTb;, [aBaTh XAaPAaKTEPUCTUKY KOHKPETHOW KPHUCTAJUIMYECKOM CTPYKTYpHI C
NOMOLIbI0  KPUCTAJUIMYECKOM  PEIIeTKH, TEOPUM IUIOTHEWINIMX IIAPOBBIX  YIAKOBOK,
KOOPJMHALIMOHHBIX MOJIU3IPOB; ONPEENIATh KOOPAUHALIMOHHBIE YHCIA CTPYKTYPHBIX €IUHUI] U
UX KOOpJAMHALIMOHHBIE MHOTOTPAaHHMKH; PACCUMUTHIBATh IJIOTHOCTh MIJIM MOJIEKYJISIPHYIO Maccy
BEILIECTBA 10 U3BECTHOM KPUCTAIUIMYECKOM CTPYKTYpE.

OIIK-1.1.3. Bnageetr HaBbIKaMU MOJIHOTO KPUCTAIOTPa(h)UYECKOr0 aHAINU3a CTPYKTYPBI;
NOCTPOCHHS ~ cTepeorpauyeckodl  MPOEKIMH  KPUCTAJUIOB; TpPUEMaMH  OCYIIECTBIICHHUS
XUMHUYECKOT'0 SKCIIEPUMEHTA JIJIsl U3yUEHHs CTPYKTYPbI; BO3MOKHOCTSIMH TIOMCKA HEOOXOAMMOI
UHPOpPMALMM B HAYYHOHM W CIPABOYHOW JHTEpaType; NmpueMamu O(GOPMIICHHUS pPEe3yJIbTaTOB
9KCHEPUMEHTA U paclIu(ppOBKHU HX.

5. ITIPOI'PAMMA JUCIHHUITJIMHBI

Ha3BaHue TeMbl KpaTkoe copepxaHue TeMbl (BOIPOCHI TEMbI)
1. Tlpenmer KpUCTAUIOXUMHUH U 1.1.IlpeameT KpUCTATNIOXUMHU U
KpHcTauorpadhuu KpHucTaorpaduu.

1.2.Kpucramnmuyeckoe, ra3000pa3Hoe U KUIKOE
COCTOSIHUE BELIECTBA.

1.3.AMopdHBIe BellecTBa U CTEKJIA.

1.4 .IlonukpucTamibl ¥ MOHOKPUCTAJUIBI.

1.5.IIpuMeHeHre U METO bl BBIPAIIUBAHUS
MOHOKPHCTAJIIIOB.

2. OCHOBHBIE CBOWCTBA KPUCTAJIOB 2.1.OCHOBHBIE CBOWCTBA KPUCTAJIIIOB.
2.2.3aKOH NOCTOSTHCTBA JIBYI'PAaHHBIX YTJIOB.
2.3.Metoabl U3BMEPEHHUS YIIIOB.
2.4.Crepeorpaduueckasi IpOeKITHsI.

3. CummeTtpus BHEIIHUX (OpPM 3.1.0mpenenenre CMMMETPHH BHEIIHUX (HopM
KPHUCTAJIIIOB KpHUCTAJIJIOB.

3.2.OKBUBAJICHTHBIE TOYKH.

3.3.11110CcKOCTh, OCh ¥ IEHTP CUMMETPUH.

3.4.VlHBEpCHOHHBIE U 3€pPKaJIbHO-TIOBOPOTHBIE
OCH.

3.5. TeopeMbl CIOXKEHUS U CIAECACTBUS.

3.6.Bun cummeTpun.

3.7.KaTteropuu u CHHTOHHUH, UX O0IIKE U
OTJIMYUTEJIHHBIC PU3HAKH.

4. Tlpoctbie GOpMBI MHOTOTPAHHUKOB 4.1.ITpocThie hOpMBI MHOTOIPAaHHHUKOB.




OTKpBITHIC, 3aKPBITHIE, O0ITUE, YacTHBIE. X
OCHOBHBIE XapaKTEPUCTHUKHU.

4.2 KomMOWHAINU TIPOCTHIX OpM.

4.3.IlpocTbie (OpMbI HU3ILIEH, CpeHEH U BBICIIEH
KaTeropuu

5. Kpucramingeckas pemerka

5.1.Kpucrannndeckas penieTka.

5.2. Y371, psifbl, TFIOCKUE CETKHU U TYCUKH.

5.3. TpaHcasauus, CKoJb3si11asi INOCKOCTh U
BUHTOBBIE OCH CHMMETPHH.

5.4.BapuaHThl NeTelb MJIOCKUX CETOK.

5.5.IIpUMUTUBHBIE U CIIOKHBIE TYEHUKHU.

5.6.1Ix kpaTHOCTb.

5.7.5ueiixu bpase. Ux BbI1OOp.

5.8.IIpocTpaHCTBEHHBIE TPYIIIbI.

6. Kpucramnmdeckas cTpykTypa

6.1 . Kpucramimyeckas CTpyKTypa.

6.2.MecTo siueiiku B €€ OMHCaHUHU.

6.3.Yucno GopMyIbHBIX €UHUIL B STUCHKE.

6.4.KoopiuHaThl aTOMOB, MEKaTOMHBIE
paccTOsSHUS.

6.5.KoopiMHalIMOHHOE YHCIIO U
KOOPIUHAIIMOHHBIHN MOJIHUAAP.

6.6.CTpyKTypHBIil THII.

6.7.Teopus MIOTHEUIIMX IAPOBBIX YAKOBOK.

6.8.0n1canne CTpyKTypbl € TOMOLIBIO
MOJIUAAPOB.

7. MeTonbl UCCIIEIOBaHUS CTPYKTYPbI

7.1.Metoab! UcCe0BAHUS CTPYKTYPBI.

7.2.Ypasuenue Bynnda - bperros.

7.3.Meton Jlays, MeToA BpallleHUsI, METOJ
MOPOIIIKA.

7.4.0npenenenne CHHITOHUH, TapaMETPOB AUYEEK,
TUMa sTYeHKU bpaBe, NpOCTpaHCTBEHHOM
IpYMIIbI, KOOPAWHAT ATOMOB.

7.5.PentrenodasoBbeiii aHAIH3.

8. XuMuyeckas CBs3b B KpUCTaJIAX

8.1.XuMnueckas cBsA3b B KpUCTaJIaX.

8.2.'oM0- U rerepoAeCMUYECKUE CTPYKTYPHI.

8.3 . Knaccugukamnus cTpyktyp 1o
reOMEeTPUUYECKUM MPU3HAKAM U XUMUYECKOU
CBSI3H.

8.4.3onHas cTpyktypa Li, Be, C.

8.5.CTpyKTypHBIE TUIIBI METAJ JIOB.
HNuTepmeTamnasl: cCEeMeCcTBa MEIM, MarHusl.

9. CTpyKTypbl IPOCTHIX BEIIECTB —
HEMETAJUIOB.

9.1.CtpyKTypbl IPOCTHIX BEIIECTB — HEMETAJLJIOB.

9.2 IlpaBuino FOwm - Pozepu.

9.3.MI3MeHeHHe CTPYKTYp U XapakTepa
XUMHYECKOH CBSI3U IO TpyInam
MEPUOINYECKON CUCTEMBI.

9.4.CtpyKTypsl amasa u rpadura.

10. CtpyKTyphl OMHAPHBIX
HEOPraHNYECKUX COeTMHEHUI

10.1. CtpyKTypbl OMHAPHBIX HEOPTAaHUYECKHX
COCTUHEHUH.

10.2. CTpyKTypbl COETMHEHHUI HETIEPEXOAHBIX
MeTtaioB coctaBa AB (tumna NaCl, CsCl, ZnS,
BN), AB: (tuma Si02, TiO2, CaF2), A2B (Tumna
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Na20).

10.3. M3MeHeHue CTPyKTyp U XapakTepa CBsI3HU B
rpynmnax nepuoauuecKol CUCTEMBI.

10.4. CTpyKTypBl COEINHEHUN NEPEXOIHBIX
MetaioB coctaBa AB (tun NiAs), A2B (tun
pytuna u Cdlz), A2B (tuna Cu20), AB3
(Re03).

11. CtpykTypbl TPOMHBIX
HEOPraHUYECKUX COCTMHEHU

11.1. CTpyKTypBl TPONHBIX HEOPTAHUYECKUX
COCTUHEHUN.

11.2. CTpyKTypBl COEIMHEHUI C KOMIIJIEKCHBIMU
HMOHAMH.

11.3. ®opmMbI KOMIUIEKCHBIX HOHOB.

11.4. Ctpyxrypsl, npousBoansie oT NaCl
(NaNOz2, CaCOs3, NaClOa4), CsCl (AgClOz,
NH4NO:3).

11.5. CTpyKTypbl, HEIPOU3BOIHBIE OT OMHAPHBIX
coenureHuit (CaWOas).

11.6. CTpykTypbl 0€3 KOMIUIEKCHBIX HOHOB:
npousBoHbIe 0T NaCl (LiFeOz2), ot ReO3
(CaTiOs, BonbdpamoBbie OpOH3BI); CTPYKTYypa
MgAl20s4.

11.7. IlpakTuyeckoe 3HaUYE€HUE COEAMHEHUI
CTPYKTYPHBIX THUIIOB [IEPOBCKUTA, LITMHEIH,
LIeEIIUTA.

12. ®akTopsl, KOTOPHIE ONMPEALISIIOT
CTPYKTYpY KPHUCTAJIIOB

12.1. ®akTopbl, KOTOPBIE OMPEACIISIOT
CTPYKTYpYy KPHUCTaJUIOB.

12.2. TloHsATHE O CTPYKTYpE CUIMKATOB,
BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOJHUKOB U
OpPraHMYECKUX COCAUHEHUSIX.

12.3.  Omnpeznenenne paguycoB HOHOB U aTOMOB.
Metonas! Jlagmp, I'onsmmvura, IlommaTa.

12.4. Panuycel nonos o lleHHoRYy.

12.5. BnusiHUE COOTHOLIECHUS PainyCOB HOHOB U
NOJIAPU3ALUU Ha CTPYKTYPY.

13. TTomumopduzm u uzomopduzm

13.1. Tlomumopdusm.

13.2. Knaccudukanum monumMophHbIX
NePEeX0/0B.

13.3. Mopdotpommus.

13.4. HW3omopdusMm. Dtambl ero pa3BUTHS.

13.5. VYcnoBus cOBEpUICHHOTO H30MOpQHU3Ma.

13.6. Tsepabie pacTBOpHI.

13.7. ®akTOphl, KOTOPHIE BIUAIOT Ha
PacTBOPUMOCTb.

13.8. Knaccuduxarmu usomopdusma.

13.9. Xwumudeckas CBsI3b B KpUCTAJIJIaX.

13.10. I'omo- u rerepoieCMUUECKUE CTPYKTYPBL.

13.11. Knaccudukarus CTpyKTyp 10
reOMETPUYECKUM NMPU3HAKAM U XUMUYECKON
CBSI3H.
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6.1.dopma 00yueHust — ouHas1, Kypc — 3, ceMecTp — 5

HaumenopaHus pa3aciioB U TCM

KonunuectBo uacos

Jlexn. | Jla6op. | Ilpakr. | CPC+K | Bceero
Paznen 1. [lpenMer KpUCTaNIOXUMUU U 1 1 - 4 6
KpHcTaJuiorpaguu
Paznen 2. OcHOBHBIE CBOHCTBA KPUCTAILIIOB 1 1 - 4 6
Paszznen 3. CummeTpusi BHEIIHHX HOPM 3 3 - 6 12
KPHCTAIJIOB
Paznen 4. IIpocTeie popMBbI MHOTOTPaHHHKOB 2 2 - 5 9
Paszzen 5. Kpucraminueckas pemerka 4 4 - 6 14
Paszen 6. Kpucrauinueckas CTpyKTypa 4 4 - 6 14
Paznmen 7. MeTos! ucciieJoBaHUs CTPYKTYPHI 4 4 - 6 14
Paznen 8. Xumuueckast CBSI3b B KpUCTaJLIaX 2 2 - 5 9
Paznmen 9. CTpyKTypbI IPOCTHIX BELIECTB — 3 3 - 6 12
HEMETaJIOB.
Pazzen 10. CTpyKTypbl GMHAPHBIX 3 3 - 6 12
HEOPraHMYECKUX COCTMHECHUH
Paszen 11. CTpyKTypbl TPOMHBIX 3 3 - 6 12
HEOPraHWYECKUX COCTMHCHHI
Pazgen 12. @akTopbl, KOTOPBIC OTPEACIISIIOT 2 2 - 7 11
CTPYKTYPY KPHCTAJLIIOB
Paznmen 13. [Nomumopdusm u uzomophuszm 2 2 - 8 12
HUTOI'O 3A 1 CEMECTP 34 34 - 76 144
6.2.dopma 00yueHHUs — OYHO-3a049Hasl, Kypc — 3, cemecTp — 5
0 KonnuecTBo yacos
AMMCHOBAHITT Pas/Iciion 1 TeM Jlexu. | Jlabop. | Ilpakr. | CPC+K | Beero
Pasmen 1. [IpeaMer KPUCTAIIOXUMHH 1 0,5 0,5 - 10 11
KpucTaiorpaduu
Pazgen 2. OcHOBHBIE CBOMCTBA KPUCTAIIIIOB 0,5 0,5 - 4 5
Paszzen 3. CummeTpusi BHEITHHX (HOpPM 1 1 - 10 12
KPHCTAIIJIOB
Paznen 4. IIpocTteie hopMbl MHOTOTPaHHUKOB 1 1 - 10 12
Paznen 5. Kpucramnnueckas perierka 1 1 - 10 12
Pazgen 6. Kpucramnuueckast cTpykTypa 1 1 - 10 12
Pazgen 7. MeToap!l HCCIIeIOBAHUS CTPYKTYPHI 1 1 - 10 12
Pa3znen 8. Xumuueckas cBsI3b B KpUCTaIIax 0,5 0,5 - 10 11
Paznen 9. CTpyKTypBHI IPOCTHIX BEMIECTB — 0,5 0,5 - 10 11
HEMETaJIOB.
Paszzen 10. CTpyKTypbl GMHAPHBIX 1 1 - 10 12
HEOPraHMYECKUX COCTMHEHUH
Paszen 11. CTpyKTypbl TPOMHBIX 1 1 - 10 12
HEOPraHMYECKUX COEAMHEHUN
Pazgen 12. @akTopbl, KOTOPBIC OTPEACIISIIOT 0,5 0,5 - 10 11
CTPYKTYPY KPHUCTAIIIOB
Paznen 13. [Nomumopdusm u uzomophuszm 0,5 0,5 - 10 11
HUTOT'O 3A 1 CEMECTP 10 10 - 124 144




7. OHEHOYHBIE MATEPHAIJIBI (CPEACTBA) IJISI TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALIMN

7.1. KoHTpOJIbHBIE BOITPOCHI
Pazgen 1
[lepeuncanre OCHOBHBIE 3314l KPUCTAIUIOXUMHUH.
Uro n3ydaer reoMeTpudeckasi Kpuctamorpadus.
UYro uzyyaer ¢puznyeckas KpUCTaAIIIOXUMHUS.
Yro Takoe KpucTaul, MOJIUKPUCTAII, MOHOKPUCTAILIL.
BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.
CrpoeHne uneanbHbIX U peajIbHbIX KPUCTAIIIOB.
TBepnoe, xkunkoe 1 razo00pa3HOe COCTOSHUE BELIECTBA.
bnvoxkHMN 1 nanpHAN TOPSAIOK.
9. Tunbl KPUCTAIIIMYECKUX PELIETOK.
10.  MunuBuIyanbHbIE BEIECTBA U CMECH.
11. IlepeuniciuTe OCHOBHBIE 33JJa4H KPUCTAITIOXUMUHU.
12. YeM 0oTIMUaAKOTCSI MOHOKPUCTAIUT U MTOJTUKPUCTAILIT?
13. Hapucyiite 0CHOBHbIE MHOT'OYTOJIbHUKM M MHOT'OTPAaHHUKH, KOTOPbIE MCIIONb3YIOTCS
JUIs oncaHus (pUryp B KpUCTAUNIOXUMHHU, IPUBEAUTE UX HA3BaHMUS.
14. Yto Takoe KOOpIMHAIMOHHOE YUCII0, KOOPAUHALMOHHBI MHOTOTPAHHHUK?
15. JlaiiTe onpeneneHrne KpUCTaUIMUECKOU CTPYKTYpE.
16. JlaiiTe onpeneneHue MpaBUIbHON cUCTEME TOYEK.
17. Yto Takoe CTPYKTYpHBIH THII, KAKME COCIUHEHUS Ha3bIBalOTCS U30CTPYKTYPHBIMU?
18. IIpuMeHeHne U METO bl BhIPAIIMBAHNS KPUCTAIIIIOB.

XN RN

Pasnen 2

1. Tloctpoiite crepeorpaduyecKkyro NPOSKIHIO: a) TETParoHATbHOW NHUPaMHUABI, 0)
TETparoHajJbHOM MPU3MBbI, B) FeKcadipa.

ChopMynupyiTe 3aKOH IMOCTOSHCTBA YTJIOB.

OnuimTe U3BECTHBIE BAM METO]IbI U3MEPEHUSI KPUCTAJLIOB.

Urto npeacTariseT co00i MpUKIaAHOW TOHHOMETP?

[MpuHIHI paboThl OTPAKAIOIIETO TOHUOMETPA.

[IpenmymiecTBa 1ByKpY>KHOTO TOHHOMETPA.

AJTOPUTM TTOCTPOCHUS CTEPEOTrpadUIECKON MPOSKINH KPUCTAILIA.

[TocTpoiite crepeorpaduuecKyro MPOCKIIUI0 KaKI0M W3 MPOCThIX (OpM CpeaHer H
BBICILIEH KaTETOPUH.

9. Ompenenure, B KakMX BHUAAX CHMMETPUM BO3MOXKHBI yKa3aHHble KOMOWHALUH, U
n300pasute UX Ha crepeorpaduueckoil mpoeknuu: 1 — pomOMUeckasi mpu3Ma W MUHAKOUT, 2 —
MMMHAKOWUT U pPOMOMYECKUN TeTpadip; 3 — poMOndecKas nmpu3Ma u poMOudeckas mupamuna; 4 —
poMmOudeckass mUpaMHIa W JUDIP; 5 — poMmOWdeckass AUNHpaMuia ¥ HHAKOWIT; 6 —
TEeTparoHajgbHas TMpU3Ma MW MOHOJJp; 7 — TeTparoHajbHas TMpU3Ma M TETParoHaJbHBIN
TeTpa’ap; § —  OUTETparoHajgbHas  Npu3Ma W TETPAroHalIbHBIM  Tpameuod’ap; 9 —
TUTEeTparoHanbHasi MpuU3Ma M AUTETparoHajgbHas nupamunaa; 10 — aurerparoHanpHas Mpu3sMa u
TETPAaroHaNbHBI  TeTpadAp; 11 — muTeTparoHanbHass  OUOUpaMHUIa W TeTparoHalbHas
npusMa; 12 — TeTparoHagbHbld CKAJICHO3JIp M MHUHAKOUI; 13 — nuTeTparoHaibHas nupamuja u
MOHOAAp; 14 — TpuroHanpHass NpuU3Ma W MOHOJJp; 15 — TpuroHasbHas  OUpaMuga U
TUTPUTOHATBHAS Tpu3Ma; 16 — poMOO3Ip W TPUTOHANBHAS AWMHUpPAMKAA; 17 — TPUTOHATBHBIHA
TpamenodAp MW TPUTOHAJbHAs MPHU3MA; 18 — TUTPUTOHANBHBINA CKaJeHORIp U poMO03p; 19 —
JUTPUTOHAJIbHAS THUpaMuAa W MOHO3p; 20 — reKkcaroHajibHasg NOUpaMHUIa W MOHO3Jp; 21 —
FeKCarOHAJIbHBIA  TpameuodJp U  NHHAKOWA; 22 — TUTeKCaroHallbHas  MUpaMujga U
reKcaroHajibHas Mpu3Ma; 23 — IUreKcaroHajbHas MpU3Ma W MOHOJJp; 24 — IUTpUrOHAJbHAS
TUNHpaMUIa | MHHAKOU; 26 — TeKcaroHanbHas IUMUPaMUIa U TPUTOHATIBHAS MPU3MA.

i A
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9. Pacumpyiite crepeorpaduueckue MPOESKIUN KPUCTAIIIOB: HA30BUTE MPOCTYIO GOpMy
WITH MHOTOTPaHHHUK, 3apHCyiTe pacindpoBaHHbIC (GUTYPBL

Paznen 3

1. laTtb onpesieieHue OCH CUMMETPHH.

2. JlaTb onpeneneHne 3KBUBAJICHTHON TOUYKH.

3. JlaTh onpezeneHne MHBEPCUOHHON OCH CUMMETPHUH.

4. IlocTpouTh CUCTEMY TOYEK ACHCTBHEM WMHBEPCTOHHOM OCH 4-ro Mopska Ha TOUKY.
Bunenuts SKBUBaJIEHTHBIE TOUKH.

5. Kakue npocTeie 371€MEHThl CHMMETPUHU UMEET MOJyYEeHHasi CUCTEMA TOUEK?

6. Bropas TeopemMa Cl10KEHHSI 3JIEMEHTOB CUMMETPHUH.

7. Ilpu3Haky BUAOB CUMMETPHUU BBICILIEH KATETOPUH.

8 [Ipu3Haky KaXKA0W CUHTOHUM HU3ILIEH KaTErOpHH.

9. Kakue 271€MEeHTbl CUMMETPUU UMEET TPUTOHAJIbHAS IIpHU3Ma’?

10. Kakue aneMeHTbl CHMMETPHUH UMEET upaMuza?

11. JlaiiTe onpenesieHne CUMMETPHUHU.

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

13. Kakue 351eMeHTbl CHMMETPHUH OTHOCATCA K clI0XkHBIM? [laliTe onpeneneHue KaxaoMy
U3 HUX.

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

15. THosichute ¢opmyny 3L44L36L:9PC u Ha3oBuUTE BHJ CHUMMETPUH, CHUHIOHHIO,
KaTeropuio.

16. ITouemy B kpucTaIIaX HE MOXKET OBITH OCEH CHMMETPHH 5-TO U 7-T0 MOPSAIKOB?

17. Yro Takoe kiacc cummeTpuu? CKOJIBKO UX CYILECTBYET?

18. Yto oTanyaeT poMOMYECKYIO U TEKCarOHAIBHYIO CHHTOHUH?

19. B xpucTamiax Kakoii CHHTOHUM OTCYTCTBYET LIEHTP CUMMETPUU?

20. JlaiiTe (GOpMYyITUPOBKY TEOPEM CIIOKECHHS SJIEMEHTOB CHUMMETPHH, 0OpAaTHBIX TEOPEM
U CIICJICTBUU U3 HUX.

21. O0BsicHUTE KIIacCU(DHUKAITIO BUJIOB CHMMETPHH.

22. Ilonp3ysice TeopemMon Diinepa, ONpeneNnTe, Mo KaKUM yIJIOM IE€PECEKAIOTCs IBE
OCH 2-TO TIOPSI/IKA, €CJIM UX PABHOJACUCTBYIONICH OyAeT 0Ch 3-T0 MOpsIKa.

23. Onpenenure Bce OCH CUMMETPHH B KyOe (TeKcalape).

24. Bun cummetpun. Cxema BbIBOJa 32-X BUIOB CUMMETpUU. Kareropum m CUHTOHUH,
uX OOIIKE M OTINYUTEIbHBIE TPU3HAKH.

Pazmen 4

1. Yro Takoe mpocrtas Gpopma u koMOuHaIus?

2. K xakoif kaTeropuu OTHOCSITCSI Te€KCaroHalbHas MPU3Ma, TeKCcaroHajabHas MUPaMUIA,
poMO03Tp, TPUTOHATILHBIN Tpareno3ap?

3. Kakue npoctbie popMbl Ha3bIBAIOTCS OTKPHITHIMU, a KAKUE — 3aKPBITHIMU?

4. CKOJBKO TpaHe UMEIOT POMOOA0IEKAd P, TETPATOHTPUOKTASP, TEKCAIIP?

5. Yto mpexactaBnseT coOO KpHUCTall B BHUIE CHHMYEYHOTO KOPOOKa: MPOCTyI0 GopmMy
WM KOMOWHAIUIO?

6. Onumure, U3 CKOJILKUX TpaHell COCTOUT TPAIELodIp, KaK OHU PACTIONOKEHBI.

7. B 4em 3aKi1r04aroTcsl OTJIMYUS PeaJbHbIX U UJCAIbHBIX KPUCTAIIIOB?

8. Ompenenure 4YUCIO TpaHed MNUHAKOWAA, TPUTOHAIBHON MPHU3MBI, TPUTOHAIHHOU
MUPAMHU/IBL.

9. Kakue npoctsie (popMbI MpUHAIICKAT KPUCTAILIIAM CPETHUX CHHTOHHMA?

10.HazoBuTe npocTsie popMbl KyOHMUECKOW CHHTOHUU.
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Paznen 5
1. HazoBuTe 351€MEHTHI IPOCTPAHCTBEHHOMN PELIETKH.
2. Jlaiite onpeneneHne mIOCKON CeTKH.
3. [aiiTe onpeneneHue 3JIEMEHTAPHON NETJIH IIOCKON CETKH.
4. JlaiiTe onpeneneHue AIeMEHTapHON TYEHKH.
5. CopmymupyiiTe mpaBuiIa BEIOOpA SJIEMEHTAPHOU STYCHKH.
6. Kak Ha3piBaeTCs THII siueiikU bpaBe, B KOTOPOH YacCTHIIBI PACIIONOKEHBI B BEPIIMHAX U
LIEHTpax BCEX IpaHeil?
7. O0BsicHUTE, IOYEMY B TETparoHaJbHONW CHHTOHHMU HET 06a30- M IPaHELEHTPUPOBAHHBIX
AYeeK.
8. MoxeT 5n cymiecTBOBaTh 0a30LEHTpUpOBaHHAs KyOudeckas sdeiika? OOocHyiTe
OTBET.
9. IloueMy B TPUKIMHHON CUHTOHUM JIMIIb OAHA pemeTka bpase?
10. Kakoit Ttun pemerkun bpaBe oOpasyercs mnpu aedopmanum  KyOWdecKoi
IPaHELEHTPUPOBAHHOM PELIETKHU BAOJIb OQHOU U3 ocel 4-ro nopsanka?
11. Knaccudukanus mpoCTpaHCTBEHHBIX PEHIETOK MO YHCIY MaTEPUAIBHBIX YaCTHI U 110
dopme.
12. KY u MeronuKa €ro BBIYUCIIEHHUS B PA3IUYHBIX CTPYKTypax (COCTOSILMX M3 aTOMOB
OJTHOT'O COPTa, U3 Pa3IMYHBIX AaTOMOB).
13. Ilpoananu3upyite CTpyKTypy XJIOpHAA LIE3Us [0 TAKOMY ILIaHY:
- 3apUCYITE IEMEHTAPHYIO YEHKY U OIIPENIEINTE €€ CHHTOHMIO;
- OIPEJICIUTE YNCIIO MaTepHaJIbHBIX YacTUI] (ATOMOB MJIM MOJIEKYJI) B 3JIEMEHTApHOU
syeiike;
- OXapaKTepU3yUTe TUII JIEMEHTApHOM siueliku bpase;
- onpenenute KY.
14. Hamumure coOoTHOIIEHHE mapamerpoB (a, b, C, o, B, y) Ansd s4eek KyOHYEeCKO,
reKCaroHAJIbHOW Y TPUKIMHHOW CUMMETPHUH.

15.  Kakue sueiiku BpaB» BO3MOXXHBI B KyOMUYECKOW MPOCTPAHCTBEHHOH perieTke?
[Touemy He CyIIECTBYIOT KyOMYECKHE SUYEHKH IPYTroro TUma?

16. CHMBOJIMKA IPOCTPAHCTBEHHBIX TPYIIIL.

17. Teopernueckass WM PEHTTEHOBCKAs IUJIOTHOCTh, pacyeT, (PU3MUECKHl CMBICI

BCJIIMYHMHBI, pCHICHUC 3a1a4.

Paznen 6

1. JlaitTe onpenesneHne MIOTHEHIIEH YITAKOBKE.

2. OnumuTe MOAENH IBYX IJIOTHEHIINX YITaKOBOK.

3. Uro Takoe ko3 urmeHT ioTHoCcTH yrakoBku? [IpuBenure mpumep ero pacuera.

4. OnumuTe ¢ reOMETPUYECKON TOUKH 3pEHHS IMyCTOTBI, KOTOPbIE 00pa3yloTcss MEXIy
niapaMy B IUIOTHEHIINX YIAKOBKaXx.

5. Kakue KY xapakTepHsbl 1715 IBYX BUIOB IUIOTHEMIINX YIIAKOBOK?

6. IlpuBemute mnpuMep MeTalla, CTPYKTypa KOTOPOTO TPEIACTaBIseT Co00i
nsyxciornyto ITIIY. Kak pacnonaratorcsi aTOMbl B 2JIEMEHTApHOU sueiike 3TOro merasuia?
KakoBa xoopauHaiuyst aToMmoB?

7. Yto takoe KII?

8. Tlepeuncnaure Hambosiee vacto BcTpedarommecs KUY mpu mocTpoeHUH CTPYKTYPHI
MuHepainos, a Takxke KII, coorBercTBytomue um.

9. Onumure ctpykrypy ReOs, NaCl, CsCl, ucnonssys monens KII.

10. PacueT KpaTHOCTH CTPYKTYp, IOCTPOEHHBIX ¢ ucnoabp3oBanuem KII.

Paznen 7
1. Jlist Kakux 1eJIei uCroib3yeTcsl peHTreHo(a30BbIi aHATN3?
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2. Omnwumure npuHuun metoga POA.

3. Hanummre ypaBHenue Bynbga-bperra; pacmmdpyiite 3HaueHne BXOAALINX B
HET0 CUMBOJIOB.

4. Meron Jlays, MeTo[ BpallleHus, METO]] IOPOILKA.

5. OnpeneneHve CUHITOHMM, [apaMEeTpoOB  sueek, Tuma siueiiku  bpasy,
IPOCTPAHCTBEHHOM TPYIIIBI, KOOPAUHAT aTOMOB. PeHTreHo(ha30oBbIi aHAIH3.

6. baszuc siueliku. Pacuer MekaTOMHBIX PacCTOSIHUM.

7. WNuaexcet Munnepa, mpaBuiia moracaHis peaekcos.

8. Kaproreku ASDM, JCPDS u np.

9. HaxoxzaeHne npocTpaHCTBEHHOM IPYIIIBL.

10.  Ompenenenne ha3oBOro cocrana.

11.

Pazgen 8

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

2. Knaccugukanus CTpyKTyp IO T€OMETPUYECKUM MPU3HAKAM U XapaKTepy XUMHUYECKON
CBSI3U.

3. 3onHas cTpykTypa Li, Be, C.

4. Ornummre cTpoeHne auTOTPOITHBIX Mo uKaIuii yriaepoaa. Kak oObsIcHUTD ux
3JIEKTPOIIPOBOIHOCTh/ANIIEKTPUUECKUE CBOMCTBA C TOUKH 3pEHUs 30HHOU Teopun?

Pa3zzgen 9

1. Crpykrypsble Tunel MetamioB: o-Fe, Cu, Mg, y-Mn, In, Hg, o-U, Po;
uHTepMeTauuaoB: cemeiictBa Mmeau (CuAu, CusAu), a-Fe ( CuZn, Crz2Al, Fe3Al), maruus.

2. CTpyKTypbl IPOCTHIX BellecTB - HeMeTawoB. [IpaBuno FOm - Pozepu. 3menenue
CTPYKTYp M XapakTepa XUMHYECKOW CBSI3W IO TPyIIaM MEePUOIUICCKON CHCTeMbl. CTPYKTYpPBI
anmMasa u rpadura.

Pazgen 10
1. Crpykrypbl OWHAapHBIX HEOpPraHWYECKHX coeauHeHH. CTPYKTyphl COEIUHEHUI
Hernepexoaubix MetauioB coctaBa AB (tuma NaCl, CsCl, ZnS, BN), AB2 (tuma SiO2,
Ti0O2, CaF2), A2B (tuna Na20).
2. N3MeHeHue CTpyKTyp M XapakTepa CBSI3U B TpyIIax MEPHOJIUYECKON CHUCTEMBI.
CTpyKTYypBl COSAMHEHHI MEepeXOoaHbIX MeTaioB coctaBa AB (tun NiAs), A2B (tunm pyrtuna u

Cdl2), A2B (tunm Cu20), AB3 (ReOs3).

Pazmen 11
1. CTpyKTypbl TPOIHBIX HEOPTaHUYECKUX COEIUHEHUM.
2. CTpyKTypbl COEAMHEHUM C KOMIUIEKCHBIMH HOHaMH. DOpMBI KOMILJIEKCHBIX

uoHoB. Ctpyktypsl, npomsBogubsle oT NaCl (NaNOz, CaCOs, NaClOs4), CsCl (AgClO2 ,
NH4NO3).

3. CtpykTypHl, HE IPOU3BOAHBIE 0T OMHApHBIX coequHeHuit (CaWO4). CTpyKTyphI
6e3 koMIuieKkcHbIX MOHOB: mpou3BoaHbie 0T NaCl (LiFeOz), ot ReOs (CaTiOs, BonbdpamoBsie
Oponssl); crpykrypa MgAlO4. IlpakTudeckoe 3HAYEHUE COCAMHEHHN CTPYKTYPHBIX THIIOB
NEPOBCKUTA, IIMUHEIH, IeeTnTa.

4. [ToHsATHE O CTPYKTYpE CHIMKATOB, BHICOKOTEMIIEPATYPHBIX CBEPXIPOBOAHUKOB U
OPTraHUYECKUX COCTMHECHUH.

Pazmen 12
1. ®akTopbl, ONPEEIAIONINE CTPYKTYPY KPUCTAIIIOB.
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2. Ompenenenne paauycoB HMOHOB M aTomoB. Metoawsl Jlannme, [Nompammuara,
ITomnmunra. Pamuycsl ToHOB P. IlleHHOHa. BnusHHME COOTHOLIEHUS paalyCcOB HOHOB U
MOJISIPA3ALUU HA CTPYKTYPY.

Paznen 13

l. [Momumopdusm. Knaccupukanum nonumMopHbIX EPeXo/I0B.

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

3. TBepasie pacTBOpbl. DAKTOPEHI, BIUAIOIIME HA PACTBOPUMOCTD.

4. Knaccudukanum nzomoppuzma. Xumuueckas CBsi3b B KpUCTaJIIaX.

7.2. Tembl MUCbMEHHBIX Pa0OT (TUIIBI 33]1a4)

KoHnTponbHBIe pabOTHl MO MPOBEPKE TEOPSTHUYSCKUX 3HAHUH — IO BCEM TeMaM, C
UCTIOJIb30BAHUEM KOHTPOJIBHBIX BOIPOCOB, MOJOOHBIX yKa3aHHBIM BhINIe. TeCTOBBIC 3aaHUs
OTKPBITOTO U 3aKPHITOTO THUIIA.

KonnekTrBHBIE M CaMOCTOSTENIbHBIC PAa0OTHI MO PEIICHHIO 3alav, pacim@poBKH U
ONHMCAHUS KPUCTALIMYCCKUX CTPYKTYp, HAXOXKICHHUS 3JIEMEHTOB CHMMETPHH W KOMOWHAIIHN
POCTHIX (POPM B MOJICIISIX MHOTOTPAaHHHUKOB.

7.3. TeMbl 1aOOPATOPHBIX 3aHATUN
. CummeTtpus BHEITHHX (OPM KPUCTAIIIOB.
. IIpoctbie popMbI KpUCTAIIIOB.
. IlocTpoenne crepeorpaduuecKux MPOSKIHA.
. Kpucrannnueckas pemierka.
. Kpucrannuueckast cTtpykrypa.
. DneMeHTapHble permeTku bpase.
. MeTopl nccnenoBaHus CTpyKTYpbl KpucTayioB. Pacuer napameTpos.
. CTpyKTypBI IPOCTBIX BEIIECTB.
. CTpyKTypbl OMHAPHBIX M TEPHAPHBIX COCAMHEHUI

O 0 IO DN = W~

7.4 CamocrosTenbHas paboTta

1. IIpopaboTKa TeOPETHYECKNX OCHOB MPOCITYIIAHHOTO JIEKIIHOHHOTO MaTepHana.

2. IToaroToBKa K J1aOOPaTOPHBIM 3aHATHSIM.

3. M3y4eHne BOIIPOCOB, KOTOPBIE BBIHECEHBI HA CAMOCTOSATENIFHYIO IIPOPAOOTKY.

4. CuctemMaTuka U3y4yeHHOTO MaTepuana nepea Moy IbHbIM KOHTPOJIEM.

5. CamocrositensHas pabota ¢  MOJENSIMH  BHENIHMX  (OpPM  KpPUCTAJUIOB,
KPHUCTAJUIMYECKUX CTPYKTYP U KOMIBIOTEPHBIMHU 00YYaIOIIUMH IPOTPaMMaMHU.

8. PACIIPEAEJIEHUE FAJIJIOB, KOTOPLIE ITIOJIVHAIOT OB YHAIOUINECA

OO0mmast omeHKa 3HaHWK OOYYArOMIMXCS MO AWCIHUILINHE MpoBoauTcs mo 100-0autpHOM
HIKajie MCXOJs W3 MaKCUMyMa, MPHBEICHHOro B Tabmiume Huwke. OpraHM3allMOHHO-y4eOHas
paboTa B ayJUTOPHH OIICHHBACTCS Ha OCHOBE TAKUX KPUTEPHUEB KaK MOCEIIAEMOCTh 3aHSITHA,
CBOCBPEMECHHOEC W KAYECTBCHHOE BBITIOJHCHUE JIOMAITHUX 3a/laHUil, aKTUBHOCTh BO BpEMs
IPOBEACHUS JICKIMOHHBIX 3aHATHH (ydacTHMe B OOCYXAECHHH TEKYIIEr0 U MPOHAEHHOrO
Marepuaia, peleHne 3aaad u T.1.). [loAroToBka, BEIIOJIHEHWE W 3aliuTa JIa0OpaTOPHBIX padoT,
co0ITI0/IeHIE TEXHUKU 0€30IaCHOCTH, MPaBMIIbHAS HHTEPIIPETAIUS PE3yIbTaTOB 3KCIIEPHUMEHTA.

MakcumansHoe

Howmepa paszenos Buner padort
pa pasai ABL P KOJIMYECTBO OAJIIOB

1-7 OpranmnzanonHo-y4eOHas paboTa B ay IUTOPHH 10
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WupuBuayansHas padoTa [0 PelICHHUIO 331 10
KoHTtposabHbIe padoThl 10
3anuTa 1a60paTOPHBIX paboT 20
OpranuzaiionHo-y4eOHas paboTa B ay TUTOPHH 10
MunuBuIyabHas padoTa 1Mo penieHuo 3a1ad 10
8-13
KonTponbHbIe paboThI 10
3ammra 1a00paTOPHBIX paboT 20
HUTOI'O 100
OO0mmii UTOT 3a ceMecTp (3ader) 100

CooTBETCTBUE OAIIOB OLIEHKE

OrieHKa 110 IATHOAIILHOM IIIKaJIe
KonnuectBo 6auioB u3 v
100 ECTS Ok3ameH, auddepeHpoBaHHbIT 3auet
3a4eT

90-100 A OTJIMIHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpottio 3aYTECHO
70-74 D 3a4TEHO
60-69 E YIOBIIETBOPHUTEIHHO SAITeHO
35-59 FX HE 3a4TECHO

034 F HEYJIOBJICTBOPUTEIHLHO e 3a9Tem0

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

B xozxe peanuzanuu QUCIHHUILTMHBI UCTIOIB3YIOTCS CIEAYIONINE JOMOIHUTEIbHBIE METO B
00yYeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTeCTAllMH O0yJaIONIUXCs B
3aBUCHUMOCTH OT UX WHANBUAYATbHBIX OCOOEHHOCTEH:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

- JIeKUMu O(OPMISIOTCS B BHIE OSJIEKTPOHHOTO JOKYMEHTAa, JTOCTYIMHOIO C
MTOMOIIHI0 KOMITBIOTEPA CO CIICIUATHN3UPOBAHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;

- JUIS ~ BBINIOJMHEHHs]  3aJaHus TpU  HEOOXOAMMOCTH  MPEAOCTaBISIETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaKXKE UCTIOJIH30BaHUE COOCTBEHHBIX YBEIIMINBAIONTIX
YCTPOMCTB;

- MUChMEHHBIC 33aJIaHUsT OPOPMIIIIOTCS YBETHUECHHBIM MIPU(TOM.

2) JUTSI TITYXHX U CIa00CTBIIIAIINX

- JIEKIIUU 0(hOPMIISFOTCSI B BHJIE DJICKTPOHHOTO JOKYMEHTA;

- MUChMEHHBIC 33aJJaHUS BBIMOIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM QopMe;

- 9K3aMEH TIPOBOJUTCS B THCHBbMCHHOH (opMe Ha KOMIIBIOTEPE;, BO3MOXKHO
npoBeJieHre B opMe TeCTUPOBAHUSI.

3) JUIS JIMLL C HApYIIEHUSIMU OTIOPHO-JBUIaTEIbHOTO anmnapara:

- JTeKUMu O(OPMISIOTCS B BHIE DSJIEKTPOHHOTO JOKYMEHTa, JTOCTYIMHOIO C
MTOMOIIHI0 KOMITBIOTEPA CO CIICIUATHN3UPOBAHHBIM IMPOTPAMMHBIM 00ECTIICUCHUEM;

- MUChMEHHBIC 33JJaHUS BBIMOIHSIOTCS Ha KOMITBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOUW (hOpME HITU BBITIONHSIOTCS B MUCHMEHHOM
dbopMe Ha KOMITbIOTEpE.

[Ipn HEOOXOMMMOCTH TMpPEIyCMATPUBACTCS YBEIWYCHHE BPEMEHH JUISI ITOATOTOBKH
OTBETA.

[Ipouenypa mpoBeACHHS  MPOMEKYTOYHOW  aTTeCTAllMU I OOydYaromuXcs
YCTaHABIMBAETCA C YYETOM HX HHAUBUAYAIbHBIX TCHUXO(PU3UYECKUX OCOOCHHOCTEH.
[TpomMexyTodHas aTTECTAIHSI MOXKET IMPOBOJUTHCS B HECKOJIBKO 3TAITOB.

[IpoBeneHue mporeaypsl OIICHWBAHUS PE3YyJbTAaTOB OOydYEHHS JOIYCKaeTcs C
UCTIOJIb30BaHUEM JIUCTAHIITMOHHBIX 00Pa30BATEIBHBIX TEXHOIOTHA.
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ObecneunBaeTcst JOCTYI K WH(GOPMAIIMOHHBIM U OUOIMorpaduIeckuM pecypcaMm B CETH
WutepHeT Ui Kaxkaoro oOydaromierocst B (opmax, aZalTUPOBAaHHBIX K OIPAaHUYEHHUSIM HX
3II0POBBSI ¥ BOCTIPHSITHSI MHPOPMALINH:

1) JUIS CENbIX U CIIAa0OBUNAIINX:

— B IICYaTHOHN (popMe yBETUUECHHBIM mpHu(TOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHMX U clTa0oCbIIIaInX:

- B IIeYaTHOH popme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) 111 00yYaroIuXcs ¢ HapyLIEeHUsIMU OIIOPHO-/IBUTATEIBHOTO alapara:

- B IIEYaTHOH (opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbHO-TEXHMYECKOE OBECIIEUEHUE YVYEBHOI'O ITPOLIECCA

JlekuMoOHHBbIE 3aHATHSA [IPOBOATCS B ay/IUTOPUU HA TPYMILy, 000PYJOBaHHON MEIOBOU
WIA WMHTEPAaKTUBHOW JOCKOW, MYJIbTUMEIUHHBIM IPOEKTOPOM M HKPAHOM — XHMUYECKHH
dakynsrer Houl'Y (r. Honenk, ya [llopca 17a).

JlaGopaTopHbIe 3aHATHS I10 JAHHOMY KypCy HPOBOJSATCS B XMMHUYECKHX J1aOOpaTOPHSIX
Kadeapel  HEOPTaHWYECKOM  XUMHH, OCHAIIEHHBIX  HEOOXOAMMBIM  00OpYZOBaHHEM,
KOMITbIOTEPHOM KJ1acce.

HononuurensHoe obecnieuenue: Wi-Fi qoctyn B Kopmycax yHHBEPCHTETa, TEKCTOBBIE U
3JIEKTPOHHBIE pecypcbl HayuHoi 6M01MOoTeKH yHUBEPCUTETA.

JlononHuTenbHOE 000pPYy10BaHUE:!

- Monenu BHEIHUX (OPM KPUCTAILIOB;

- Mopenu KpUCTaJUIMYECKUX PEIIETOK U KPUCTAJUIMUECKUX CTPYKTYD;

- KomnbroTepHble mporpaMMsl 111 KOHTPOJISL 3HAaHUHI U 00y4YeHMs [0 TEMaM:

- IPOCTHIE (POPMBI KPUCTAIUIMIECKHX MHOTOTPAHHUKOB;

- 3JIEMEHTapHbIe ssuelku bpase;

- CTPYKTYPBI IPOCTHIX BEIECTB U OMHAPHBIX HEOPTaHMYECKUX COCIMHEHUI

11. PEKOMEHJAYEMAZ JIMTEPATYPA

11.1. OcHOBHas uTeparypa
1. OCHOBBI KPHCTAJIOXMMHUUA HEOPraHWYECKHX COCIUHEHUH @ Y4eOHO-MEeTOAMYEecKOoe
nocobue mis cryaeHtoB Il kypca xumuaeckoro dakynerera OIl bakamaBp / [cocT.: A.
W. Urnaros, H. B. SI6moukoBa, A. O. Xeraiino] ; [OY BIIO Jloneukuii HalMOHAIbHBIN
yHUBepcuTeT, Xumuieckud ¢dakynprer, Kadenpa Heopranmdeckoi xumuu. - JloHenK :
'Oy BIIO "ouHVY", 2018. — 66.
2. bokuii I'.b., Kpucramnoxumus. - M., Hayka, 2011. — 400 c
3. Uynpysos E.B., XoxnoB A.®., ®ageeB M.A. OcHoBbI kpuctamuiorpadpuu M.: @usmariur,
2004. — 501 c.
4. VYpycos B.C., Epemun H.H. Kpucramnoxumus. Kparkuii kypc. Yacts 2 YuebHoe nocodue. —
M.: U3n-Bo MockoBckoro yausepcureta, 2005. — 125 c.
5. 3opkuit [1.M., 3agadnuk 1Mo KpUCTAUIOXUMHHU U KpucTamuiorpaduu. - M., MI'Y, 2007.

11.2. JlononHuTenbHas murTeparypa
1. Teopus MIOTHEHIIMX MAPOBBIX YIAKOBOK: YCTAPEBIINH F€OMETPUUECKUIN MOIXO0] WU
UHCTPYMEHT coBpeMeHHON kpuctamwioxumun / H. H. Epémmn. - VIII Bcepoccuiickas

MOJIOJIC)KHAsT ~ HaydHas  KoH(pepeHIuss «MuUHepalmbl: CTPOCHHE, CBOWCTBA, METOBI
ucciaenoBauusy. 2016. — ¢ 54.
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2. ¥YpycoB B.C. IlpaBuna 4eTHOCTM U JAUCTOPCUU KOOPAHWHALMOHHBIX IOJHUAPOB B
HEOPraHWYeCKON KpucTauioxumuu. — JKypH. cTtpykt. xumun. — T. 55. —2014. — c. S94-S110.

3. ConopouukoB C.®. 3amauM M METOAMWYECKHE YKa3aHHUA MO CTPYKTYpHOMU
KpucTaiorpaguu 1 KpucTalioxumMun YdyeOHo-meroa. mocodue / HoBocubupcek: HoBocuO. roc.
yH-T., 2013. — 85 c.

4. ApucoBa B. H. DnemeHnTsl cTpykTypHO#l Kpuctamiorpaduu: ydedmocobue / B. H.
Apucosa, O. B. Cnaytus. — Boarorpaa: BonrI'TV, 2007. — 94 c.

5. bynanoB B. A. Pemenune kpucrauiorpaguyeckux  3aga4y € TOMOIIBIO
cTepeorpadudeckux mpoekmuii: yued.mocodue / B. A. Bymano, M. A. FOnenko. — MpkyTck:
HpkyT.roc. yu-1, 2006. — 175 c.

6. KyspmuueBa I'. M. OcHOBHbBIE KPUCTAUIOXUMHUECKUE TOHSTHS / I. M.
Ky3pmuuena. — M.: MUTXT, 2000. — 22 c.

7. Jleunkuit U. A. Kpucramnorpadus, munepanorus u nerporpadus. [Ipaktukym:
yue0.mocobue UIsl CTYISHTOB CIENHUATbHOCTH «XUMHUYECKas TEXHOJIOTUS HEOPraHWYEeCKUX
BEIeCTB, MaTepuaioB u m3nenui» / . A. Jleunkuii. — Munck: BI'TY, 2008. — 198 c.

8. CononoBHukoB  C.®. OcHOBHblE TEpMHHBI U  TOHATUS  CTPYKTYpPHOU
Kpuctaworpahun  u  Kpucrawoxumun  (crmoBapb-ocoone) / C.®D. ComoIOBHHKOB. —
Hosocubupck: UHX CO PAH, 2005. - 113 c.

9. Iackonbckas M.II.  Kpucramiorpagus: yued.mocodme mis By3oB / M. IL
[Mackonbckasi. — 2-e u3f. nepepad. u gom. — M.: Beicr. mik., 1984. — 376 c.

12. ”THOOPMAILIMOHHLBIE PECYPCBI

1. HaunuonanbHas 3JIEeKTPOHHAs OndbaMoTeKA (H3B): dbenepanbHas
rocynapcTBeHHas uHdopmarmonHas cuctema / MunucrepctBo KynbTyper P®;Poccuiickas
rocynapcTBeHHas 6ubiamnoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamienus:

01.09.2023). — Pesxum nocTyma: cBOOOIHBIN, moanucka. Heo6xoauma ycTaHOBKa TPOTPaMMHOTO
oOecnieueHus. — TeKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: Hay4Has a5ekTpoHHas OuOimoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru(nara o6pamenus: 01.09.2023). — Pexxum mocTyma: sl aBTOPU30B.
nosb30BaTeneh. —TeKCT: IEKTPOHHBIN.

3. Hayunasi snextponHast Oubnuoreka «KuGepJlenumHka»: caiit / Acconuamnus
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL:https://cyberleninka.ru/. — Pexum pocrtymna:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.

4. DNeKTpOHHO-ONOIMOTEeUHAS cHucTeMa «Jlanby»: [caitT]. -

URL:https://e.lanbook.com(nata obpamienns: 01.09.2023). — Pexxum nmoctyma: st aBTOPHU30B.
nosib3oBaTenen.— TekcT: 2JIeKTPOHHBII.

5. IBC IOpaiit: >nexTpoHHas 6ubnuoTeyHast cucrema: cait. — Mocksa, 2013. —
URL: https://biblio-online.ru(mara obpamenus: 01.09.2023).— Pexxum goctyma: 1isiaBTOPU30B.
[I0JIb30BaTeNe. — TEKCT: 2JIEKTPOHHBIMN.

6. y1IeKTPOHHO-0uOMoTeuHas cuctema JlonI'Y: caiit / ®I'BOY BO «/lonl V». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBIN. — TEKCT: DJIEKTPOHHBIH.

7. JJeKTpoHHbIH Katajgor Hayunoii 6uGmuoreku [lonl'Y: pasgen caiita / Hb
Houl'Y. — Texkcr: anexrponnsiii // ObC Jonl'Y: cait. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum qgoctyma: MOUCK CBOOOJHBIN, JIIEKTPOHHBIE
JIOKYMEHTHBI — JiJ1s1 TTosib3oBaTene JJonl'y.

8. daexTponnblii apxuB Jonl'Y: pasnmen caiita / Hb Jlonl'Y. — Teker:
anexktporHsid // DBC Jonl'Y: caiir. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pesxum goctyna: cBOOOIHBIN.
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13. IIPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusHas aunen3us oY Ne 46484614)

2. MicrosoftOffice (kopnoparuBnas munensust Joul'Y Ne 46472919)

3. MicrosoftVisualStudio (muuensus nporpammel DreamSpark i BeICIIMX yueOHBIX
3aBeICHUN)

4. AwntuBupyc Kacnepckoro, AdobeAcrobatReader, xPDF (nunen3un GPL, Apache,
BSD nst cB000IHOTO TIPOTPAaMMHOTO 00ECIICUCHHS ).



