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1. HACHOPT ®OHIA OIIEHOYHbIX CPEJACTB

1.1. O61acTh NPpUMEHEHUA

®onpa oneHouHblx cpeactB (POC) — HeoThemieMas YacTh pabouei
porpamMmbl AUCHUIUIMHBL « KprcTamoXxuMus» U MpeaHazHayeH Il KOHTPOJIS U
OLICHKM 00pa3oBaTENbHbIX JIOCTH)KEHUH CTYJEHTOB, OCBOMBIIMX MPOTrpamMMy
JUCHUTUTUHBI.

1.2. Hesaun u 3axqa4u (pOHIA OLIEHOYHBIX CPEACTB

[lenp  POC — yCTaHOBUTH COOTBETCTBHE  YPOBHS  IOJATOTOBKH
oOyuatomerocsi TpeboBanusim @OI'OC BO OakanaBpuar MO HamnpaBiICHUIO
noarotoBkn 04.03.01 «Xumusa» (MenuuuHckas W (papMalieBTHUYECKas XHUMHSA),
YTBEPKJICHHBIM MPUKAa30M MUHUCTEPCTBA HAyKW M BBICIIETO OOpa30BaHUS
Poccuiickoit ®enepanuun ot 17 uronst 2017 . Ne 671 (¢ U3MEHEHUSMH U
JIOTIOJTHEHHUSIMH ).

1.3. Ilepeyenb koMmeTeHuMid, (GopMHPyeMbIX B Mpolecce OCBOEHUSA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI

[Iponiecc OCBOECHMS QUCHMILIMHBI HAMPABICH HA OBJIAJICHUE CIEAYIOIIMMU
KOMIIETEHIUSIMU:

Kox no ®I'OC BO \ NHaukaTop J0CTHKEHUSA

YHuBepcaibHbIE

O6menpodeccuoHalbHbIC

OIIK-1 OIIK-1.1
OIIK-2 OIIK-1.2
OIIK-1.3

OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-2.4

[TpodeccuonasibHbie

1.4. Dranbl GopMUpPOBaHMSA KOMIIETEHIUI W CPeICTBA OLEHUBAHHUS YPOBHA
UX C()OPMHUPOBAHHOCTH

Jdransl GopMupoBaHUSs Komnerenuun | KOHTPoO/IbHO-0LIEHOYHBbIE
KOMIIEeTeHIUil cpeacTna / crmocoo
OLlCHUBAHUS
Tema 1. Bgrenenue. IIpeamer wu | OIIK-1, Y cTHBIN onpoc,
3a1a4yu KPUCTANIOXUMUHU. BBITIOJTHEHUE




Kpucramnoxumus kak yacte xumuu | OITK-2 1abopaTopHOil paboTHI,

U KpHUCTaJIorpadpu. BBIIIOJIHEHHE
CaMOCTOSITENILHOM PaboTHI,
KOHTpOJIbHAs paboTa

Tema 2. Cummerpus kpuctamios. | OIIK-1, YcTHBIN O1poc,

3aKphITbIE ONEPALMH W 3JIEMEHTHI BBIIIOJIHEHUE

CUMMETPHH. Teopemsl o | OLIK-2 n1abopaTopHOIl paboTHI,

COYETAHUSAX 3aKPBITBIX 3JIEMEHTOB BBITIOJTHEHUE

CUMMETPHH. CaMOCTOATENbHON paboTHI,

Kpucramiorpaguueckue ToUeUHBIE KOHTpOJIbHAs paboTa

IPYIIbl CHMMETPHH.

Tema 3. Cunronnn. Dnementapnas | OIIK-1, YcTHBIN O1poc,

auerika. Kpucraimueckas pemerka. BBINOJIHEHUE

Pemerku bpage. Orxperreie | OTTK-2 1ab0paTOpHOIl paboTHI,

Olepalry U 3JIEMEHTbl CUMMETPHH. BBITIOJTHEHUE

[IpocTpanCTBEHHBIE TPYIIIbI CaMOCTOSITENIbHON paboTHhlI,

CUMMETPHUH. KOHTpOJIbHAs paboTa

Tema 4. OcnoBuble mnoHsATHSA | OIIK-1, YcTHBIN onpoc,

KPUCTALTIOXUMUHU. CtpyKTypHBIE BBITIOJTHEHUE

THIIBI. M3otoueunocts, | OTIK-2 1abopaToOpHOl paboTHI,

U30CTPYKTYPHOCTb, ~ MU30THUITHOCTD. BBITIOJIHEHUE

[Tonmma npuuecknii METON CaMOCTOSATENLHOM paboTHI,

n3o0paxxenus crpykryp. CemeiicTBa KOHTpOJIbHAs paboTa

KPUCTALNTNYECKUX CTPYKTYP.

KpucramnoctpykrypHsie

XapaKTepUCTUKU aTOMOB u

XUMHYECKUX cBsizeil. O0Imas Teopus

MEKaTOMHBIX B3aUMOJICHCTBUM.

Tema 5. Ocnogsl | OIIK-1, YcTHBIM omnpoc,

PEHTIeHOCTPYKTYPHOTO  aHaju3a. BBITIOJIHEHUE

Jludpaxuus penrrenopckux mydeit. | OTIK-2 1abopaTopHOl paboTHI,

OcHOBHBIE METO/IbI BBITIOJIHEHUE

peHTreHorpaduu. OCHOBBI CaMOCTOSITeTIbHOM PaboTHI,

peHTreHo(}a3oBoro aHanusza. KOHTpPOJIbHAs paboTa

OcHoBHbIE JTarlbl aHamsa

CTPYKTYPBbI KpHCTaJIa.

KemOpumxckas 0aza

KPUCTALIOCTPYKTYPHBIX JaHHBIX O

CTPOEHUU OpTraHUYECKUX,

METAJTIOOPTraHUYECKUX U

KOOPAMHALMOHHBIX COCTMHEHUM.

Tema 6. Onucanne u cucremaruka | OIIK-1, Y CTHBIN Oo1poc,

KPUCTAJUIMYECKHUX CTPYKTYD.

BBITIOJTHCHHC




Ctpyktypbl  mpoctbix  BemectB. | OITK-2 nabopaTopHOU paboTHI,
Koopannanus aTOMOB. Tumbr BBIMIOJIHEHHE
nzoMopdusma. TBepabie pacTBOPHI. CaMOCTOSATEIILHOM paboTHI,
Turbel nonmmopdusma. KOHTpOJIbHas paboTa
Tema 7. Crpykrypsl Ounapubix | OIIK-1, YcTHBIN O1poc,
coenuHenuii. CruiaBel. Ponb Tuia BBITIOJTHECHUE
XUMHUYECKOU CBs3U. CBS3b CTPOCHUS OIIK-2 JabopaTopHOM pabOTHI,
1 MarHUTHBIX CBOMCTB COCAMHCHHH, BBINIOJIHCHUE
KPUCTAUIM3YIONIUXCSA [0 THILY CaMOCTOSITeJIbHON paboTHI,
mmuHend. OCTPOBHBIE CTPYKTYPBI KOHTpOJIbHas paboTa
cojiei KHUCJIOPOJICOICPIKAIIMNX
kucioT. Ctpykrypsl ¢ochaTtoB u
cunkaToB. OCHOBHBIE (DAaKTOpBHI,
BIIMSTFOIIIC Ha CTPYKTYPY
KPHCTAJIJIOB.
Tema 8. Oprannueckas | OIIK-1, YcTHBIN O1poc,
KPHUCTATIIOXUMUSIL. Crepeoxumus BBITIOJITHCHUC
OPraHUYECKUX MOJIIEKY/L. OTIK-2 n1abopaToOpHOH paboTeL,
CooTHoI1ieHHe COOCTBEHHOM BBILIOMIHCHAC

CaMOCTOSITeJILHOM paboTHI,
CHUMMETPUH MOJIEKYJIbI u KOHTPOJIBHAs PaGoTa
CUMMETpUM  TO3UlMH.  Teopus
TIOTHOM YIIAKOBKU MOJIEKYIL.
MonekynasipHoe KOOPAUHAIIMOHHOE
YHCJIO. MexMoneKyJIsipHbIC
BOJOpoaHble  cBsizu.  CTpoeHue
pEATBHBIX KPUCTAIUIOB. BaxkHelmme
THIIBI ne(EeKTOoB. Toueunbie
nedexTol. Jlucimokauu.
KCP OIIK-1, 3auér

OIIK-2
[IpoMexxyTOouHas arrecTauus OIIK-1, S
OIIK-2

1.5. Onucanue nokasareseil GopMupoBaHUs KOMIIETEHIIUIH

Kon
Ilnanupyembie pe3yJbTaThl 00yUeHUd (II0OKA3aTeJIN)
KOMIIETeHIUU
OIIK-1 3HaeT: QpyHIaMEHTaIbHBIC IOHATHS, TEPMUHOJIOTUIO
CHMBOJIMKY KPUCTAUIOXUMHUU; CUCTEMATUKY KPUCTAIUIMYECKUX




OIIK-2

HaBBIKOB  pabOTHI

KPUCTAJUIOCTPYKTYPHON HH(POPMALIHH.

HCOpFaHquCKOfI XUMUU, HCIIOJIBb30BaHUA

COLMAJIBHBIX 3a1a4.

CTPYKTYP BaXKHEUIIMNX KJIACCOB MPOCTHIX U CIOKHBIX
HEOPraHMYECKUX U OPTaHUYECKUX COCAUHEHUM; CYTh
OCHOBHBIX METOJ0B KPUCTAJUIOXUMUYECKOTO aHAIN3A.

YMeer: ucCronb30BaTh NEPBUYHYIO KPUCTAIUIOCTPYKTYPHYIO
MH(POPMAIUIO U1 ONPEIEIICHUS OCHOBHBIX OCOOEHHOCTEM
CTPOCHUSA KPUCTALUINYECKUX BELIECTB; PEIIaTh 3aa4u 110
KPUCTAITIOXUMHHU; OCYILECTBIIATH IOUCK HEOOXOUMOMN

Biageer HaBBIKAMHU: HCIIOJb30BaHUSA B MO3HABATEIHLHOU U
npodeccoHanbHOM AeSTENBHOCTH 0a30BbIX 3HAHUN B 00JIACTH
MOJTY4YECHHBIX
I pemieHduss TpodeCCUOHANBHBIX U

1.6. Kpurepyu OuneHMBAaHUSI KOMIICTEHUHH HAa Pa3HbIX
(popMupoBanusn
CucreMa oueHUBAHUSA Y4eOHBIX JOCTHKEHH CTYIeHTOB

04HO# (hopMBbI 00yUeHUA

Talmax HXx

Bun tekytieit yueOHo paboThI

KosmuectBo 0ajioB

1 cemecTp

OTBETHI HA MPAKTUYECKHUX 3aHITUAX 50
KCP 10
3ayeTHas paboTa 40
Hroro 3a cemectp: 100
HaxkonuTesbHasi cucremMa ounennBanus no 100-6a1ibHoi mkase
Yeroipexodad- 100- BykBennas mkaJna, coorsercreyromas 100- Cucrema
JIbHAsI CHCTeMA |0a/UIbHAasI 0aJUILHOI 1IKAaJIe OlIEHUBAHUS
OIlEHUBAHUS KaJja 3ayera
IK3aMeHa
OTan4Ho 90-100 A — OTJIIMYHO — TEOPETUUYECKOE COJIEPKAHUE Kypca
OCBOCHO TOJTHOCTHIO, 06€3 Mpo0OesioB; HEOOX0IUMbIE
MPAKTUYCCKHE HABBIKK PA0OTHI C OCBOCHHBIM
MaTeprasoM chOPMHUPOBAHBI; BCE
MPEyCMOTPEHHBIC TPOTPaMMO#t 00yUeHUs
y‘-Ie6HI)Ie 3alaHus BBIIIOJIHEHBI, KAYECTBO UX
BBITIOJTHEHUS OI[CHEHO YMCIIOM 0aJIOB, OJIN3KUM K
MaKCUMAaJIbHOMY
Xoporto 83-89 |B — oueHb XOPOIIO — TEOPETUUECKOE COIEPKAHNE

Kypca OCBOCHO TOJTHOCThIO, O3 IPOOEIOB;
HEOOXOMMBIC MPAKTHYECKUE HABBIKUA PAOOTHI C

OCBOCHHBIM MAaTCpHaJIOM B OCHOBHOM




c(OpPMHPOBAHBI; BCE MPEAYCMOTPEHHBIE
MporpaMMoii o0yueHus yueOHbIe 3a/1aHUs
BBITIOJIHEHBI, KAYECTBO BBIMIOJIHEHUS OOJBIIMHCTBA
M3 HUX OLIEHEHO YMCIIOM 0aioB, OJM3KUM

K MaKCUMaJIbHOMY

Xopomuio

75-82

C — xopouIo — TeopeTHYecKoe coiep>kaHne Kypcea
OCBOEHO IMOJIHOCTHIO; HEKOTOPHIE TPAKTUUYECKUE
HABBIKU pabOThI C OCBOCHHBIM MAaTEpPHAIIOM
c(hOpMHUPOBAHBI HETOCTATOYHO; BCE
MpelyCMOTPEHHbIE TPOTrpaMMoi 00ydeHUs
y4ueOHbIE 3a/IaHUS BHIIOTHEHBI, KAU€CTBO
BBITIOJTHEHUS] HU OJIHOTO U3 HUX HE OLIEHEHO
MUHUMAJIBHBIM YHACIIOM 0aJIIOB, HEKOTOPHIC BUIBI
3aJJaHU} BBINOJHEHBI C OIKUOKaMU

Y noBieTBo-
PHUTEIBHO

63-74

D — ya0BIETBOPUTENIBHO — TEOPETHUECKOE
COJICpKaHUE JIUCIUTUINHBI OCBOCHO YaCTHUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXO0IMMBIC TIPAKTUYECKUE HABBIKU PaOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMupOBaHbI; OOJIBIIUHCTBO
IPEIYCMOTPEHHBIX MPOTPaMMOi 00yUIeHHUs
y4eOHBIX 33J]aHUH BBIIIOJHEHO, HEKOTOPBIC

13 BBINOJIHEHHBIX 33JJaHUH, COIEPKAT OIHUOKHU

Y 10BIETBO-
pUTEIBHO

50-62

E — nocpencTBeHHO — TeOpeTHYECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE MPAKTUYECKHE HABBIKU PaOOTHI

He C(pOpMUPOBAHBI, MHOTHE IIPEyCMOTPEHHbIE
nporpaMMoil o0ydeHus yueOHbIe 3a1aHUs

HE BBINOJIHEHBI JIN0O KaYeCTBO BHIMOIHEHUS
HEKOTOPBIX M3 HUX OL[EHEHO YHCIIOM OaJlIoB,
OJIM3KUM K MUHUMAJIbHOMY

3aureHo

Heynosnerso-
pUTEIBHO

21-49

FX — Hey10BIEeTBOPUTENBEHO — TEOPETHUECKOE
CoJIep’KaHue Kypca OCBOEHO YaCTHYHO;
HE0OXO0JUMbIE TPAKTUUECKHUE HABBIKU pabOThI
He COPMUPOBAHBI; OOJIBITHHCTBO
IPEIYCMOTPEHHBIX MPOrpaMMOi 00ydYeHHUs
y4eOHBIX 33JaHUI He BBIMOJIHEHO 00 KaueCTBO
UX BBITOJIHEHUS OIIEHEHO YHCIIOM 0aslioB,
OJM3KUM K MUHUMAIBHOMY; TIPH
JIOTIOJTHUTEIILHON CaMOCTOSITEbHOM paboTe Hajl
MaTepuaioM Kypca BO3MOKHO MOBBIIIEHHE
Ka4yecTBa BBIOJHEHHs YUEOHBIX 3a1aHUI

Heynosnerso-
PHUTEIBHO

0-20

F — Hey10BIETBOPUTETBHO — TEOPETUUECKOE
coJiep’KaHue Kypca HE OCBOEHO; HE0OX0IMMbIe
MPAKTUYECKHE HABBIKUA PaOOTHI

He c(hOPMUPOBAHBI; BCE BBHITOTHEHHBIC YICOHBIC
3aJlaHus COJEpIKAT rpyObIe OIMOKH,
JIOTIOTHUTEIIbHAS CAMOCTOSITeNIbHAs paboTa Hajl
MaTepuaIoM Kypca He IPUBEIET K KaKOMY-JIH00
3HAYUMOMY TOBBIIICHUIO KA4€CTBA BHIMOJIHEHHS

y4eOHBIX 3aJaHHIA

He 3aureno




2. KOHTPOJIbHO-0LIEHOYHbIE CPeICTBA
2.1 OneHOYHBIE CPECTBA TEKYLIEro KOHTPOJIS (THIIOBbIE)
Bonpocsl AJ11 yCTHOTr0 onpoca

1) [Jaiite onpenenenne KpUCTALIOXUMUU.

2) Jlaiite onpeneneHne dIeMEHTAPHON STYCUKU.

3) Uro Takoe 3aKkpbITas onepauus CHMMETPUN?

4) Yrto Ha3bIBAIOT NMPABWIIBHOW CUCTEMOM TOYEK?

5) B xakux ciayyasx MoJIeKyJia U XUpajibHa, U MoJsipHa?

6) Uto Takoe rojodapuyeckasi ToueuHas rpymnmna?

7) Uto Takoe cumMmMopdHasi IpoCTpaHCTBEHHAs rpymma’?

8) Uto Takoe cUCTEMAaTUYECKUE MTOracaHus?

9) Mo>XHO 1 OTIpeieNIUTh CTPYKTYPY Ha | aTane peHTreHOCTPYKTYpPHOTO aHan3a?
10) Yrto Takoe cTpyKTypHbIH (hakTop?

11) Yro Takoe R-paxTop?

12) KakoBO MUHMMAaJIbHOE YUCJIO YTOUHSIEMbBIX ATOMHBIX ITAPAMETPOB CTPYKTYPbI?
13) KakoBbl OCHOBHBIE CTEPEOXUMHUYECKUE XapAKTEPUCTUKU?

14) IIpuBeauTe npuMeEpPHI pa3ynopsI0UEHHBIX CTPYKTYP.

15) YUto MOKHO cKa3aTh O CTPYKType, rae non NH, nMeeT MakCHMabHYyIO
CUMMETPHUIO?

16) Uto Takoe moJispu3yeMoCTh?

17) Yto Ha3pIBa€TCS MOTUBOM CTPYKTYPbI?

18) Kak uaMeHuTcs CTpyKTypHbI MOTHB a-Fe npu ero nedopmaruu: BIoJjib ocH 3-
ro nopsiaka?

19) Yrto Takoe cTpykTypooOpasyroiire GakTopbl?

20) KakoBbI KpUTEPUHN YCTOUUUBOCTH CTPYKTYp?

21) Yto Takoe reTepoBaICHTHBIN H30MOPhH3M?

22) Yro Takoe OepTomua?

23) NH4F obpasyer tBepasie pactBopsl ¢ HO, KF, NH4Cl, NH4CN. K kakum
TUTIAM TBEPIBIX PACTBOPOB OHU OTHOCSTCA?

24) Jlaitte onpenenenrne MOpQOTPOIHH.

25) Yrto Takoe MTUCTOPCUOHHBIN TOJIUMOPQHBIN epexo?

26) Yxaxute Bunbl poactBeHHocTH Mexxy CT NaCl, ZnS (cdaneput u Bropuur),
NiAS, Can.

3agaum 1J151 NMCHbMEHHON CaMOCTOSITeIbHON KOHTPOJIbHON padoThI:

Oo0pa3zen 3a1aHnil K KOHTPOJILHOM padoTe.



3amaua 1. Haitu MaTpuity npeoOpa3oBaHus Ocel TETparoHaIbHOU F-sueiku
K CTaHJApTHOU sAuelike bpase.

3anaua 2. Kak u3aMeHsieTcsl CUMMETpUSl n-TUHUTPOOEH30J1a B 3aBUCUMOCTH
OT MIOBOPOTOB HUTPOTPYIII?

3agaua 3. K KakMM CHHTOHHSIM OTHOCSATCS KPHCTAJUIbl, UMEIOIINE AaHHBIN
HaOop crapmux 37eMeHTOB cuMMmeTpuu: a) Ce, 0) S4, B) 0+ Co + i, T) 384, 1) 20+
Cz, e) Sz.

3anaua 4. HaliTu nonokeHue v TUN (IIOBOPOTHAsI UJIM BUHTOBAs) ABOMHOM
OCH || z, MOdydaromencs Tpu B3auMOJACUCTBUU oceit 21 || x m y, mpoxomsmmx
coOTBEeTCTBEHHO uepe3 Touku (0, 1/4, 0) u (0, 0, 1/4).

3agaya 5. Omnpenenutb KpaTHOCTb MPABUJIBHBIX CHCTEM TOYEK IO
CHMMETpPHH UX TO3HINH B CIETYIONINX MPOCTPAHCTBEHHBIX rpymmax: a) C2/c (1),
0) Pban (222).

3agaua 6. Ecnu B anemeHTapHO# siueiike npucytcrByeT atom X (0,1; 0,2;
0,3), a cummMmerpus Kpuctamuia Pcc2, TO aTOMbl ¢ KaKUMUA KOOpJIMHATaMHu OyayT
eMy KpUcCTaJIorpauuecKu SKBUBAJICHTHBI:

a)0,1; 0,3;0,8;6)0,1; 0,8; 0,8; B) 0,9; 0,8; 0,3;

r) 0,9; 0,8; 0,8; 1) 0,9; 0,2; 0,8; ¢) 0,1; 0,3; 0,3.

3agauya 7. IIMOCKOCTH CKOJB3SIIETO OTPAKEHUSA @, MPOXOIAIIAs 4Yepes3
Hayajo KOOPJAMHAT POMOMYECKOW 3JIEMEHTApHOW SYEHKU MepHeHIUKYISIPHO
TPaHCISALIMM €, TpeoOpa3yeT TOYKYy C KOOpJAMHATaMu (xyZ) B TOYKY C
KOOpJIMHATaMH: a) Y2X,y,7; 0) Y2+ x,y,Z; B) V2X,y,z; 1) Va+x,y,2; 1) V2X,y,2;
e)V2+x,y,7.

3agava 8. Onpeaenuth Gopmysly TBOMHOTO OKCHIA ITUPKOHUSI U CKaHIUSA,
€CJIM OH UMEET CTPYKTYypy Turma (pyirooputa ¢ BakaHCUSIMH B 1/7 mo3uiuii aToMOB
KHUCJIOPOJIA.

3anaya 9. B ctpykrype coenuHenus ApB,O, aTOMBI KUCIOPOJAa OKPYKAIOT
aTOMbl A TIO TeTpa’zpy, a aToMbl B — mo okrtasapy. Onpenenurs Tun GopMyIbl,
eci B OymKaiielt KoOOpAMHAIMOHHOU chepe aTOMOB KHUCIOpOAa — OJUH aToM A
Y Tpu aroma B.

3agaua 10. Haittu Bce BapuaHThl 3amucu cuMBosia Imp. rp. Cmca B
3aBUCUMOCTH OT HAUMEHOBAHUS OCEH KOOPJIMHAT.

3amaua 11. Kakuwe cTpykTypHbIE MOTHBBI Y KpPHUCTAJUIOB: LIMHKA, a30Ta,
kBapua, BaSO,4, [JHK?

3agada 12. CkoNbKO OCOOBIX W €IMHUYHBIX HAIPABICHUM B CJEIYIOIINX
TI'C: a) m; 0) mmm; B) 42m: r) 3m; 1) 6/mmm; e) 4327

3agauda 13. Onpenenuts GpopMyiry okcodTopuaa Kalus U TUTaHA, €CJIU B €T0
CTPYKType aTOMBbI KHCJIOpPOJIa M 4YacTb AaTOMOB Kajusi OOpa3ylT eauHYIO
KyOMYECKYIO IJIOTHEHUIITYIO YIIAKOBKY C COOTHOIIIEHHEM KaTHOHOB M aHMOHOB A X3,
B KOTOpO# nousl Ti** u BTOpas yacts atomoB K 3anumMaror mo 1/6 okrasapuyeckux
MyCTOT.



3anaya 14. Onpenenutb 4UCIO KOOPAMHATHBIX MapaMeTpOB B CTPYKTYpeE
[Ru(NH3)sNO,]C1'H,O (mp. rp. Cmc2,, Z = 4), ecnu pyTeHUH HMEET
OKTa3IpPUIECKYI0 KOOPIUHAIIHIO, @ YUCIIO 0a3UCHBIX aTOMOB MHHUMAIIBHO.

3amaua 15. B cTpykrype apceHara kobambra KatuoHbl Co’" u As’ umeror
OKTAdpUUECKYI0 KOOPJAHMHAIIMIO, a BCE aTOMBI KHCIOpOAa — OJMHAKOBOE
okpyxerne. Onpenenuts GopMyITy COSTUHEHHS U KOOPIUHAIINIO KUCIOPOa, eCITH
B CTPYKType cobiroaaercs BTopoe npasuio [lonmnra.

3amava 16. JIBOWHON HUTPUI JUTHS U aJIOMUHUS UMEET CTPYKTYPY aHTH-
¢drooputa. Halitn popmyy coeqMHEHUS.

OHeHO‘IHbIe cpeacrsa 1 HpOMe)ICYTO‘IHOﬁ aTrecranmumn (3aqu)

[IpeameT u 3a1a4n KpUCTATUIOXUMUMU.

Kpucramioxumus Kak 4acTb XUMUHU U KpUCTaIIOrpaduu.

OCHOBHBIE BEXH UCTOPHH KPUCTAITIOXUMUMU.

CumMeTpust KpUCTaJIOB.

3aKpBITHIE ONEPALMU U JIEMEHTBI CAMMETPHH.

TeopeMbl 0 COUETAHMSIX 3aKPBITHIX 2JIEMEHTOB CUMMETPHH.

Kpucrannorpadguueckrue ToueqHbIe TPYIIbI CHMMETPHH.

CuHronum.

3aKOH IOCTOSHCTBA JBYIPaHHBIX yrioB. Mcrtopuss oTKpeITHA. MeTonbl

IIPUMEHEHUS.

10.OnemenTapHas siueika.

11.Kpucramnuueckas pemerka. Pemerkn bpase.

12.Kpucramnorpadpuyeckue cucTeMbl KOOPIUHAT.

13.OTKpBITBIE ONIEPALIMHN U DIIEMEHTHI CHMMETPHH.

14.1TpocTpaHCTBEHHBIE IPYIIBI CHMMETPHH.

15.CuMBOAMKA TOYEUHBIX TPYIIIL.

16.0OcHOBHBIE MIOHATUSA KPUCTAJITIOXUMUH. CrpykTypHBIE TUIIBI.
N30T04€4HOCTh, U30CTPYKTYPHOCTD, U30TUITHOCTD.

17.Tlomudsapruyeckuii METO H300paXKEHUS CTPYKTYP.

18.dopma KpUCTATUTMYECKUX MHOTOTpaHHUKOB. [loHSTHE TIpOCTOM, 00IIEH H
yacTHOU (hopM.

19.CemeilicTBa KpUCTATUIMYECKUX CTPYKTYP.

20.CummeTpuiiHasi CTaTUCTUKA MUHEPAJIOB U HEOPTaHUYECKUX COETMHEHUH.

21.MeXII0CKOCTHBIE PACCTOSHUS JIJIs1 PA3JIMYHBIX CUHTOHHUIA.

22 .KpuCTamioCTpyKTypHbIE XapAKTEPUCTUKH aTOMOB M XHMHYECKHX CBSI3EH.
OO6m1ast Teopusi MEKATOMHBIX B3aUMO/ICHCTBUM.

23.0OCHOBBI PEHTTCHOCTPYKTYpHOTO aHanu3a. Jludpakius peHTIEHOBCKUX
JIyYeu.

24.0OCHOBHBIE METO/IbI pEHTTeHOTpadUH.

25.Ycnous bparra-Bynboda.

26.Metop Jlays.

27.0OcHOBBI peHTT€HO()A30BOr0 aHAIH3A.

WX AL =



28.CTpyKTypHBIE AMIUIATYABI.

29.2neKTpoHHAs TIOTHOCTb.

30.0T 4ero 3aBUCUT MHTEHCUBHOCTh peIieKCOB Ha AudpakTorpamme?

31.Ilepuox HOEHTUYHOCTH.

32.ATomHbI# dakTop.

33.OCHOBHBIE 3Tallbl aHAJU3a CTPYKTYPbl KPUCTAILIA.

34.Pentrenoa3oBblii aHATU3.

35.KemOpukckass 0a3a KpPUCTAIOCTPYKTYPHBIX JIaHHBIX O CTPOCHUU
OpraHUYECKUX, METATUNIOOPTAHUYECKUX U KOOPINHAIIMOHHBIX COEIUHEHUIA.

36.0nucanne U CUCTEMATHKA KPUCTAIUIMYECKUX CTPYKTYP.

37.CTpyKTyphl IPOCTHIX BemiecTB. KoopauHaius aToMoB.

38.Yucio GpopMyIbHBIX EAUHUI M PEHTTEHOBCKAs IJIOTHOCTb.

39.Tunsl n3omopduszma.

40.OMnupudeckue npaBuia uzoMopdusma.

41. Crpykrypa meau, a-Fe n Mg. Ix ananorn.

42.TBepaple paCTBOPBL.

43.Tunsl nonumopdusma.

44.DaxTopsl, ONPEACISIOIINE CTPYKTYPY KPHUCTAILIOB.

45 .IlpaBuso ['onpammuaTa.

46.0¢dexTuBHBIE paanychl HOHOB. OmpeaelieHMe HWOHHBIX M aTOMHBIX
paauycoB. MeTrauinueckue paguychl.

47.KoBaneHTHble  paauychl. Ban-nep-BaaiibcoBbl  paauycbl. (Cucrema
«TETPadAPUUYECKHUX PATHYCOBY.

48.1lonsspuzanyisi WMOHOB U BIMAHHE €€ Ha CTpykTypy. Koaddumuent
neopMupyeMocTH.

49.CtpyKTypbl OMHaApPHBIX COCTUHECHUM.

50.Ctpykrypa ZnS Brooptuuta. CTpyKTypHBIi Tun HuUKenuHa NiAs.
JIByX3TaKHBIE CTPYKTYPBHI.

S1.IIpocteiimme cTpykTypbl THIA A>X. CTpykTypsl Tuma CaF,.

52.CtpykTypHbIiii Tun HuUTpuaa Oopa. Crouctbie CTpyKTypbl Tuma AX, Kak
CJIEJICTBHE MOJISAPU3ALNN.

53.Crpykrypa Tina pytuia — TiO,. Ctpykrypa ThOs.

54.CtpykTtypa anmasa u rpadura. CIouCcTbie CTPYKTYPHI.

55.CtpykTypa kpucramuia u ctpykrypubiii tumn. Ctpykrypa NaCl u Genzona.
CTpyKTYypHBII TUIT IUHKUTA.

56.KoopanHanmoHHoe YUCJIO. Knaccuduxkanus CTPYKTYp o
KOOPJIMHALIMOHHBIM YHCIIAM.

57.CTpyKTYpHBII THUIT KpUCTOOAIUTA.

58.CtpykTypHbiii Tun kpuctasmmyeckoro CQO,. CTpyKTypHbIA THUI THUPUTA.
MouiekyJisipHbIE CTPYKTYPBI.

59.CnnaBsl.

60.Ponb THIIAa XMMUYECKOW CBS3H.

61.OHeprusi KpUCTAIUTUYECKON PEIIETKY.

62.Duznueckue CBOMCTBA KPUCTAILIOB.



63.CBsA3b CTPOEHUSI U MarHUTHBIX CBOMCTB COE€IWHEHUM, KPUCTAUTU3YOIIHUXCS
110 TUITY IITTUHEIH.

64.0OCTpOBHBIE CTPYKTYPHI COJIEH KUCTOPOJACOACPKAIIUX KUCIIOT.

65.CtpykTypsl pochaTtoB 1 CUIUKATOB.

66.0OcHOBHBIE (haKTOPBI, BIUSIONINE Ha CTPYKTYPY KPUCTAILIIOB.

67.0prannyeckas Kpuctauioxumusi. CTEpeoXuMUsi OPraHUYECKUX MOJIEKYI.
CooTtHolieHne cOOCTBEHHOW CUMMETPUU MOJIEKYJIBI U CUMMETPUHU TTO3UIIUH.

68.Teopusi TIIOTHOM YMAKOBKA MOJEKYJ. MOJIEKYJIIpHOE KOOPIAMHAIMOHHOE
4qKCiI0. MeXMONEKYISIpHbIE BOJAOPOIHBIE CBS3H.

69.CTpoeHue pealibHbIX KpUCTAIIOB. BaxxHel e Tuibl eeKToB.

70.Toueunsie nedekTol. J[ucmokaruu.



