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1 Heau u 32124y U3y4eHUs AUCHUIIMHBI (MOLYJIf)

1.1 llean ocBOeHUS AUCUMILIAHDI.

dopMHUpOBaHUE TOTOBHOCTH K MPOPECCHOHAIBHON IEATEIBHOCTH, CBSI3aHHOW C
MOJIyYEHUEM, HCCJICJOBAaHUEM CBOMCTB M IPOTHO3MPOBAHUEM OO0JIACTEH MPUMEHCHUS
KPUCTATMYECKUX COCUHCHHI U MAaTEpUaIOB Ha UX OCHOBE.

1.2 3agauyn AUCHUILIUHBI:
- PackpeiTie ponu kpuctasmorpaduu B COBPEMEHHON TECOPETUYECKON W MPHUKIATHON XUMHH U
o0ecreueHNH KM3HH O0IIeCTBa.
- OcBoeHHe ¥ TNPUMEHEHHE BAXHEHIIMX METOJOB ONHUCAHWUA H  TPEICTaBICHUS
MPOCTPAHCTBEHHOTO CTPOCHUSI XUMUYECKHX BEIIECTB.
- PaccmoTpenne OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS KPUCTAUIOB U KOHKPETHBIX CBEICHUN O
KPUCTATMYECKUX CTPYKTypaX BAKHEHIINX KJIACCOB XMMHYECKUX COCTUHCHHIM.
- ®opMupOBaHHE YMEHUU CaMOCTOSITENLHO MPHUMEHSTh, MOMOJHATh W CHCTEMaTU3UPOBATH
MOJIyYCHHBIC  3HAHUS, MOJCIUPOBATH CTPYKTYPHl KPHUCTAJUIOB, HMHTEPIPETUPOBATH H
Mpe/CKa3blBaTh  OOIIME 3aKOHOMEPHOCTH CTPOEHHUS KJIACCOB BEIIECTB, YCTaHABJIMBATH
KAUeCTBCHHBIC M KOJMYCCTBCHHBIC 3aBHCHMOCTH CBOMCTB KPUCTAIUTMYECKHX BEIIECTB OT HX
CTPOCHHSI.
- Pa3BuTHE MBICIUTENBHBIX W TBOPYECKHX CIOCOOHOCTEH CTYACHTOB, (HOPMHUPOBAHHE
OpUEHTUPOBOYHON OCHOBBI JESATENBHOCTH MPU TOJYyYCHHH,  HCCIECIOBAaHUM W OIMUCAHUH
KPUCTALTMYCCKHUX BEIICCTB.

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMbl

Jucuunnuna «Kpucramiorpagusi» otHocuTcs: kK 0a3oBoil yactu bioka 1 «Jlucuuniannsl
(MomymH )»y4eOHOoro IyaHa.

OyHaMeHTaIbHBIE  KPUCTAUIOTpAQUUECKUE TMOHSTHS IIUPOKO HCIOJB3YIOTCS B
TEOPETHYECKOM, IKCIIEPUMEHTAIbHON U NPUKIAJHON XUMHUH U SBJISIOTCS HEOTHEMIIEMON YaCThIO
COBPEMEHHOI0 €CTECTBEHHOHAYYHOI'O 00pa30BaHHA, TaK KakK OOJBIIMHCTBO NPUPOIHBIX U
MPOMBILIUIEHHBIX ~KOHCTPYKIMOHHBIX MAaTepuajoB, HaOpuUMEp BCE€ METaulbl, CILJIABHI,
MOJIYTIPOBOJIHUKH, IMbE30- U CETHETONIEKTPUKU IMMOYTH BCE MHUHEpAbl, LENbI Psii MPOIYKTOB
XMMHUYECKON MPOMBIIIJIEHHOCTH HUMEIOT KPUCTAIMYECKOe CTPOEHHE W HUX pa3zHooOpa3Hoe
TEXHUUYECKOE NMPUMEHEHHE OCHOBAHO HAa OCOOEHHOCTSX MX KPUCTANIMYECKOW CTPYKTyphl. s
YCIIEIIHOTO OCBOEHMsI KpHCTalIorpaduu HEoOXOIUMBbl 3HAHMSA, YMEHUs, ONBIT AEATEIbHOCTH,
IpelyCMOTPEHHbIE (PU3MKO-MaTeMaTHYECKUMHU IUCHUIUIMHAMU (BbICIIas anreOpa, MHOrOMepHas
reomeTpusi, (U3MKa TBEpAOro Tena, nHpopMaTHKa), mpodeccuoHanbHbIMU TuctumanHaMu OOIT
(ob1mast 1 HeopraHMUYecKass XMMHsI, OCHOBbI XMMHUYECKON TEPMOANHAMUKU: 3HATh TEOPETHUECKHE
OCHOBBI HEOPraHMYECKOM XHUMHUH, OCHOBHBIE IIPEICTAaBUTENIN KJIACCOB HEOPTaHUYECKUX
COEIMHEHUH UX COCTaB, CTPOCHHUE, CBOMCTBA, BJIA/IETh HABBIKAMM OIMCAHUS CBOWCTB BEIIECTB Ha
OCHOBE 3aKOHOMEPHOCTEHN BBITEKAIOIINX U3 NIEPUOJINYECKOroO 3aKkoHa U Ileproanyeckoit cucreMsl
AJIEMEHTOB; 3aKOHBl XMMHUYECKOW TEPMOJMHAMUKH: HHEPreTHKa KPUCTAIIMYECKUX CTPYKTYD,
MEXAHMU3MBl POCTa KPUCTAIJIOB, OLIEHKAa TEPMOJMHAMMUYECKON YCTOMYMBOCTH KPUCTAJUIMUECKUX
00BEKTOB M WX PEAKIIMOHHOM ycToiumBocTH). Kpucramnorpadus BakHa I MOCIEAYIOMIETO
M3y4eHUs TUCHUIUINH «CTPOEHHE BELIECTBAY, «XHUMHUSI TBEPAOIO TENIAN.

1.4 IlepedyeHb MJIAHMPYyeMbIX Pe3yJbTAaTOB O0y4eHHs] IO AWCHMILIMHE (MOIYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI



Nzyuenne yue6HON aucuuiuimabl «Kpucramiorpadus» HanpasieHo Ha popMupoBaHue y
obyuaronuxcst odmenpodeccruonanbubix (OIIK-1, OIIK-5) u mpodeccnoHaIbHBIX KOMIETEHITUN

(IIK-3, TIK-6).

Ne | Unpexc | Conepxanue B pesynbrare nzyuenus: yueOHON AMCLUTIIMHBI

LI | KOMIIe- | KomIle- oOyJaronuecs: JT0JKHBI

TEHLIUHU | TeHIMH (WK 3HATH yMeTh BJ1aJ1eTh
e€ 4acTH)

1 | OIIK-1 | cnocoOHOCTBIO | -CBOMCTBA U | -IPUMEHATH - HaBbIKaMU
UCIIOJIb30BaTh | OCOOCHHOCTH OCHOBHBIE METO/bl| IIeJICHANPaBICHHO
NOJy4YEeHHBIE CTPYKTYPBI BbIpAIIMBAaHUS ro IUIAHUPOBAHHSA
3HAHUA KPUCTAITTNYECKHUX KPUCTAILJIOB; U OCYIIECTBICHUS
TEOPETUYECKHUX | COCAMHEHUH, -00BSACHATD HKCIIEPUMEHTA
OCHOB 0o0ecreynBaronX | IPUYUHBI u| s CUHTE3a
dbyHaamMeHTanp | UX [IMPOKOE | YCIIOBHS KPUCTAITHIECKUX
HBIX pa3/esioB | IPUMEHEHUE; o0Opa3oBaHUs BEIIIECTB;

XUMUH TIPU -IOCTH)KEHUST HAYKH | KPUCTAJJIOB,

pelieHuun u TEXHUKHU B | MEXaHHU3MBI ux

npodeccuoHan | o0nacTu pocrTa;

BHBIX 33724 MOJTy4eHUs, -IIPOTHO3UPOBATH
[IPUMEHEHUS U | CBOWCTBA
WCCJICIOBAHMUS KPUCTAJLJIOB,
KPHUCTAJIJIOB, MUMEIOIIUX
-TIEPCIICKTUBBI pa3INYHYIO
CO3/IaHUSI  HOBBIX | CHMMETPHIO,
MaTepuajoB IMYTEM | BOBMOKHOCTh
MoaupuuupoBanus | uzomoppuzma 51
KPUCTAITTIECKHIX noaumopduszma
CTPYKTYp
COCIMHEHUN

2 | OIIK-5 | crmocoOHOCTBIO | HHCTpYMEHTapuit -OCYILECTBIISITh -ONTUMAJIbHBIMU
K TIOMCKY M | IOATOTOBKH, HIOUCK criocobamu u
NEPBUYHOMN MOJTy9YEHUS, nH(pOpMAIN CpeacTBaMu
obOpaboTke 00paboTku U | (mMOCTaHOBKA IENH | MOUCKA u
Hay4YHOH U | mepenaun y4eOHOH, | Toucka, 00paboTku
Hay4HO- Hay4YHOH M HaydHO- | UCHOJb30BAHUE Hay4YHOH U
TEXHUYECKON TEXHUYECKON WMEHHBIX W | HAy4HO-
uH(pOopMaIuu uH(popManuu peIMETHBIX TEXHUYECKOH

yKa3areseu, nHpopManuu;
OMOMMOTEYHBIX H | ~-HaBBIKAMU
ANIEKTPOHHBIX KPUTHYECKOTO
KaTaJoros, BOCTIPUSITHS
COCTaBJICHHE nHpopmanuu, e
3arpoca XpaHeHUs u
MTOMCKOBBIM nepeaadn
cucTeMam);

-npeoOpa3oBbIBAThH

uHbOpMaLMIO U3

OJTHOM (hopMbI




MPEJICTaBICHUS B
Apyrue;
-00BICHATD
oOHapyKEHHbIE
NPOTHBOpEYHs] B
uHbpopManMu U3
pasHBIX
HCTOYHHUKOB,
-(hopMyIMpPOBATH
cucTeMy
apryMEHTOB,
JI0BOJIOB Ha OCHOBE
aHanm3a
uHbpopManMu U3
pa3IMYHBIX
HUCTOYHUKOB;
-J1aBaTh
000CHOBaHHbIE
BBIBOJIBI HA OCHOBE
aHaim3a

UHpOpMaLnK;
-CTaBUThb BOIPOCHI
TUIst BBIJICIICHUS
TJIaBHBIX
IPU3HAKOB 17011
CBOWCTB
[1K-3 BJIaJICHHEM OCHOBHBIE TIOHSTHS, | - J1aBath| - METOAaMU
CUCTEMOH 3aKOHBI M TEOpHUH | ONpeAeNeHUS OMHCAHUS
dyngamMeHTans | Kpuctauiorpaguu: | OCHOBHBIM KPUCTATHIECKUX
HBIX - KPUCTAJUITMYECKas| MOHATUSAM CTPYKTYP Ha
XUMHUYECKHUX CTPYKTYpa, Kpuctayiorpaduu, | OCHOBE a)
MOHSITUN IPOCTPAHCTBEHHAs! | OOBICHATH UX| F€OMEeTpUYECKON
peméTka, THUTIBI| CYIITHOCTH; TEOPHUH
XUMHUYECKOHN CBSI3U B| - (OPMYITUPOBATH U| KPUCTATUIUYECKUX
KpHUCTaJIIax, JIOKa3bIBaTh PEeLIETOK; 0)
KJaccuuKanus TEOPEMBI 0| TEOpUU TOYECYHOU
KPUCTAITTIECKHIX B3aMMOJCHCTBUU U
CTPYKTYD; orepanui U| IPOCTPAHCTBEHHO
HHEpreTuKa JJIEMEHTOB i CUMMETPHUU
KPUCTATHIECKUX CUMMETPHH; KPUCTAIOB,  B)
CTPYKTYD; - (opmynupoBaTh H| TEOPUHU
- TOYEUHBIE| OOBSICHITD TUTOTHEHTITHX
orepanuu OCHOBHBIE 3aKOHBI M| YIIAaKOBOK;
CUMMETPHHA U| TeOpUn
AIIEMEHTBI Kpuctaiorpaduu;
CUMMETPUHN - MIPUMECHSITh
BHEIIIHEH (bopMBbI| pa3nuyHbIE
KpPHUCTAJIJIOB, CIOCOObI
- TOYEYHBIC TPYIIBI| MPEICTABICHUS
CUMMETPHHA U| CHMMETPHYECKHIX
TIPUHIIUIIBI uX| Olepalmii;




BBIBOJIA;

- OCHOBHBIE 3aKOHBI
KpucTayorpaduu;
KpucTayorpaduuec
Kasi CUMBOJIMKA;

- npaBuia
KpucTayorpaduaec
KOr0
MPOCLIMPOBAHUS U
WHIULIUPOBAHUS;
KpucTayorpaduuec
KHe CUCTEMBI
KOOpPJIMHAT,
KaTeropuu,
CHUHTOHUH;

- 1pocTbie  (OpPMBI
KPHUCTAJUIOB;

- MPOCTPAHCTBEHHAs
CUMMETpHUS
KPUCTAJUIMYECKUX
CTPYKTYpP, PEIETKA
bpasge;

- onepanuu
CUMMETpUU
ATOMHBIX  CTPYKTYp
KpHUCTAJUIOB; -
IIPOCTPAHCTBEHHBIE
IPYIIIbBl CAMMETPHH;
- TEeOpHst
IJIOTHEUIINX
[IAPOBBIX YITaKOBOK;
- METOJIbl ONHUCaHUs
KPUCTAJUTHYECKUX
CTPYKTYD,
- CHUCTEMBI
KPUCTAJUIOXUMUYECK
ux paguycos,
F€OMETPUYECKHE
IIpeIeIIbl
YCTONYUBOCTH
KPUCTAJUTHYECKUX
CTPYKTYD,
- OCHOBHBIE
KaTeropuu
KPUCTAJUIOXUMUU:
MopdoTpornus,
noJmuMophusm,
MOJIUTUTIHS,
nzomophusm;
-BKHEUIINE

- ONUCHIBATh
CUMMETPHUIO
KPUCTAJUIMYECKUX
MHOTOTPaHHUKOB U
peanbHbIX
KpHUCTaJLJIOB;

- XapaKTepHU30BaTh
CTPYKTYpY
KpHUcTasa B
KaTeropusix TEOPHUH
IJIOTHEUILINX
LIapOBBIX
YIaKOBOK;

- paccuuThIBaTh
F€OMETPUUYECKHE
Ipeebl
YCTOMYUBOCTH
KPUCTAJIIMYECKUX
CTPYKTYD;,

- MIPOBOJIUTH
pacu€rbl  DHEpPruu
KpUCTaJUIMYECKOU
PEWETKH  MOHHBIX
KPUCTAJUIMYECKUX
CTPYKTYD;,

- IPOTHO3UPOBATH
CBOMCTBA
KpHUCTAJLIOB,
UMEIOLINX
pa3IMyHyI0
CUMMETPHUIO,
BO3MO>KHOCTh
n3omopduzma 151
noauMopdusma;

- JlaBaTh
KpHcTamiorpagpuye
CKOe ONMCaHNE
BAKHEMIINX

CTPYKTYPHBIX
THUIIOB.




CTPYKTYPHBIC  THIIBI
MPOCTHIX BEIIECTB U
COECIUHCHMI;

4 | TIK-6 BJIAJICHUEM -METOIbI -00pabaTpIBaTh, -METOJaMU
HaBLIKAMHU MIPEJICTaBICHHUS OCMBIC/IUBATh, MaTeMaTU4YeCKOM
MIPEACTABJICHHS | TIOJYYCHHBIX WHTEPIPETUPOBATh | CTATUCTHKUA M HX
MOJTyYEHHBIX pe3yIbTaTOB; PE3YIIBTATHI MIPUMECHEHHEM
pPE3YNBTATOB B | -CTPYKTYPY U | IeITEIbHOCTH, st o0paboTKu
BUJIE KpaTKHUX | TpeOOBaHUS K | popmynupoBaTh pe3yIbTaToB
OTYETOB 1 | ohOpMIICHHIO BBIBOJIBI; AKCIIEPUMEHTOB;
npe3eHTaNuN OTYETOB u | -ohpopmiATh -IIPOTPaAaMMHBIM

MIPE3CHTAINH OTYETHI B | oOecieueHHEM U
COOTBETCTBUU ¢ | ocHOBamMuU
MPUHATHIMHU HH(pOpPMAITMOHHBI
HOpMaMHU; X TEXHOJOTHH st
-I10JIb30BaThCS 00paboTku u
COBPEMEHHBIMH odopMIICHHS
TEXHUYECKUMU pe3yIbTaToB;
CpeacTBaMu npodeccuoHanbH
o opMIIeHHUS BIMM  OCHOBaMH
OTYETOB pedeBoit
KOMMYHHKAIHH

2. CTpyKkTypa U coaep:KaHue TUCHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI 110 BHAaM padoT

Obmass Tpyno€MKOCTh AMCHMIUIMHBI cocTaBisier S5 3ad.en. (180 wacoB), wux

pacripeziesieHne 1o BujaaM paboT mpencTaBiieHo B Tabmuie (0as cmyodenmos ODO).

Bun yuebnoii paboTbl Bcero Cemectpsl
4acoB (uacsl)

2
KonTtakTHas padoTa, B TOM YHcJIe:
AyIuTOpHBIE 3aHATHS (BCEro): 76 76
3aHsATHUS JIEKIIMOHHOTO THIIA 36 36 - - -
JlaGopaTopHbIe 3aHATHS 40 40 - - -
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
NPAaKTUYECKHE 3aHATHSI) i ) ) ) )
HWnas koHTaKkTHas padoTa:
Kontpois camocrosrensHoil padotsl (KCP) 6 6
ITpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTeJibHas paboTa, B TOM YHCJIe:
KypcoBas pabota - - - - -
[IpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHaia, 20 20 i i i
CaMOCTOSITENIbHOE U3yUeHHE pa3/ieioB
BeimonHeHe WHANBHTYaTbHBIX 331aHUH (ITOIrOTOBKA
COOOIIIeHUH, TOKIIa/I0B, TIPE3CHTAIlUI, MOJIeNeH, 25 25 - - -
pacueTHBIX M pacueTHO-rpapUUecKUX 3aJaHHil)




Pedepar 8 8 - - -
[ToaroroBka k 1a0OPATOPHBIM 3aHATUSM U TEKYIIIEMY 18 18 i ) )
KOHTPOJTIO
KoHTpoJnb:
[ToaroroBka K SK3aMeHY 26,7 26,7
OO0mas Tpya10eMKOCTh qgac. 180 180 - - -
B TOM 4YHCJIe KOHTAKTHAS 82.3 82.3
padora
3a4. e[ 5 5

2.2 CTpyKTypa AUCHUIJINHBI:
Pacrnipenenenuie BuoB yueOHOI pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILTHHBL.
Paznensl quCHUILTUHBL, U3ydaeMbie B 2 ceMecTpe (ouHas ghopma)

Ne KomnnuectBo wacos
paszena HanmenoBanue AynuropHas CamocrosiTenbHast
pazzenos Bcero pabora pabora
J | 113 JIP
1 2 3 4 5 6 7
1 Brenenue 4 2 - 2
2 I'eomerpus 22 8 - 4 10
KPUCTATIIECKOTO
MPOCTPAHCTBA
3 ToueuHas cummeTpus 20 6 - 4 10
KPHUCTAJIJIOB
4 OpOuUTHI TOUEUHBIX 16 4 - 4 8
TpyN CUMMETPHH
5 [IpoctpancTBenHas 18 4 - 4 10
CUMMETpHS
KPUCTATUICCKIX
CTPYKTYP
6 Mertoapbl uccae10BaHus 12 4 - 4 4
BHYTPEHHETO CTPOCHHUSI
KPUCTAJIJIOB
7 Ornucanue u 27 4 - 8 15
CUCTeMaTHKa
KPUCTAIITNIECKUX
CTPYKTYp
8 CTpyKTYypbl KOHKPETHBIX 28 4 - 12 12
KPHUCTAJIJIOB
Hmozo no oucyunnune 36 - 40 71




[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsATus / cemuHapbl, JIP — maboparopHbie

3anatus,CPC— camocrositenbHas paboTa cTyieHTa

2.3 Conep:xaHue pa3jieioB JMCUUILIAHBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

Haumenosanue
paznena

ConeprxkaHue pasjaena

®dopma TEeKyIIero
KOHTPOJIA

2

3

4

Bsenenue

[Ipenmer wu 3amauM  KpUCTAJUIOTpadHH.
Mecro  kpuctauiorpaguu B CHUCTEME
€CTECTBEHHBIX HayK. JlOCTMIKEHHUs MHUPOBOMU
HaykKd B 00JacTu Kpuctayiorpaduu U poib
PYCCKHX  y4eHbIX B €€  DPa3BUTHM.
IlepcrieKTHBBI CO3/1aHUSI HOBBIX MaTEpUAJIOB
myTeM MOJTUGUIIMPOBAHNS KPUCTATUIMIECKUX
CTPYKTYpP COECIMHEHMIA.

Kpucramnsr u KPUCTAJUINYECKOE
IIPOCTPAHCTBO. Pa3nnunsle Coco0b!
MOACIIMPOBAHUSA KPHUCTATNIMNYCCKUX
CTpyKTyp. OCHOBHBIE CBOMCTBA KPUCTAJLIOB.

YCTHBI KOHTpOIIb,
IIPOBEPKa
BBIITOJIHCHUS
IIMCbMEHHBIX
3alaHuI

I'eomeTpus
KPHUCTAJUIMYECKOTO
MIPOCTPAHCTBA

CrpykTypa KpHcCTalsla U IIPOCTPAHCTBEHHAs
pelIeTKa. I'pymsr TPaHCIALUN.
Kpucrannorpaduyeckoe
WHAALIUPOBaHKUE.3aKOHBI KpUCTaLIOrpaduu.
Kpucramnorpadpuyeckue npoexkuuu. Cerka
Bynbda.

PI'3

Toueunas
CUMMETpPUS
KpUCTAJUIOB

[lonsTne o  cummerpuu.  Omnepanuu
CUMMETPUU: HWHBEPCHUA, OTpPaXEHUE B
MIJIOCKOCTH, TOBOPOTHI Ha yrael 180, 120, 90,
60 rpamycoB, 3epKaJbHBIE  TIOBOPOTHI,
WHBEPCHOHHBIE  TOBOPOTHL.  MaTpHYHBII
METOJI OINHUCAaHUS ONEpalil CUMMETPUH.
DneMeHTbl CUMMETPHH..

YMHOXKEHHE ~ olepaluid  TOYEYHOH
CUMMETPUH. Kpucrannorpaduueckue
TOYEYHbIE TpYyIIIBI CUMMETPHUH.
Kpucrannorpaduueckue KaTeropun "
CHUHTOHUH. Dopmyisl CUMMETpUH,
MEXIYHapoAHble OO0O3HAUYEHUS TOUYEUHBIX
rpym, CUMBOJIMKA Hendnuca.
Kpucrannorpaduueckue CHCTEMBI
KOOpJUHAT. [IpaBuia YCTaHOBKH

KpuUCTaJlJIOB.

PI'3
Tect

OpOUTHl TOYEHHBIX
TPYII CUMMETPUU

OpOutsl kpucTamiorpadpu4IecKux Ipyriil.
CucreMbl SKBUBAJIEHTHBIX TO3ULIUH,
YacTHbIE U 00IIME CUCTEMBbI MTO3UIINH.

PI'3

HN3roroBnenue n




[Tpocteie hopmbl (M303ap61). OOIIHE
MIPUHIIMITBI BBIBOJA MPOCTHIX (HOpM,
AHUM30TPONHUS CKOPOCTEN pOCTa rpaHEeH.
I"abutyc kpuctamia u GpakTopsl ero
onpezensomue. Gusnueckas
HEOJHOPOIAHOCTH (HOPM KPHUCTAILIOB.
3aKOHOMEPHBIE CPOCTKH U TBOMHUKH.
Onurakcus. MeTo bl BEIpAIIMBAHS
KpUCTAJIJIOB.

OmnHcaHue Moaeiaei
pOCTHIX opM
KpHUCTAJUIOB

[IpoctpancTBeHHAs
CUMMETpHUs
KPUCTAJUIMYECKUX

CTPYKTYp

Pemetku bpaBa. TpaHcasiMOHHBIE TPYMIIBI
3JIEMEHTapHOMN STYeUKU. OTKPBITHIE OlIEpaLUU
U 3JIEMEHTBI CHMMETPUU: 3epKaJIbHbIE U
CKOJIB3AIIIE OTPasKEHUs], OOBIYHBIC U
BUHTOBBIE [TOBOPOTHI, HHBEPCUOHHBIE U
3€pKaJIbHbIE TOBOPOTHI. Y MHO)KEHHE
onepalnii MpOCTPAaHCTBEHHOW CUMMETPUHU
KPUCTAIIINYECKUX CTPYKTYP.
[IpoctpanctBennbie (PegOPOBCKHE) TPYIIIBI
CUMMETPUHU KPUCTAIUIMUECKUX CTPYKTYP.
[IpaBuna 3anucu CUMBOJIOB
MIPOCTPAHCTBEHHBIX TPYIII.

PI'3
Tect

Metonarnl
HCCJICTOBAaHUS
BHYTPEHHETO
CTPOCHUSA
KPHCTAJJIOB

OO0mas xapakrepucTuka IU(paKkIUOHHBIX U
CIIEKTPOCKOITMYECKIX METOJIOB
WCCIICIOBAHHSI  CTPYKTYpPhl ~ KPHUCTAJLIOB.
JnppakunoHHBIE METOJBl  HCCIIEIOBAHUS
BEILIECTBA.

PentreHoBckue MeTOJpI.
Bynbga-bparra. O6mast XxapakTepucTuka
METOZIOB peHTreHorpapuu: wmeron Jlayo,
METOJl  BpalleHWs, METOJ  IOPOIIKA.
PentrenodasoBblil ananms.

YpaBHeHue

Ob6nactu IIPUMEHEHHUS
peHTreHorpaduyecKux HCCIIETOBAHUM.
Hudpakiuss 3JIEKTPOHOB U HEUTPOHOB.

3J'IeKTp0HHa}I MHKPOCKOITHA.

PI'3

Onucanue u
cUCTEMaTHKa
KPUCTALTUICCKIX

CTPYKTYP

€IUHUILL u
MexxaToMHBIE

Yucno (bOpMyIIBHBIX
PEHTTEHOBCKAasl IUIOTHOCTb.
pacCTOsiHUS, BAJIEHTHBIE M TOPCHUOHHBIE
yrasl.  KoopauHanmuoHHoe — 4uMcino  H
KOOPAMHALIMOHHBIN MONM31p. Yneno atoMoB
B Aueiike. Onpenenenne CTeXHOMETPUYECKON
(bopMyb COCIUHEHHUS. CobcTBeHHas
CUMMETpUSl KOOPAMHALMOHHBIX IOJUAIPOB,
MOJIEKYJI U CJIOKHBIX HOHOB.
CucreMbl KpUCTAINIOXUMUYECKUX PaInyCOB.
XHWMHYECKHE CBSI3M B KpHUCTAJLIAX.
CucremaTnka KpHCTAJUIMYECKUX CTPYKTYP
10 TUITY CBSI3U.

P13
Tect
Jloknaapl
KoHntponbnsie
3aJlaHus




OHeprus KPUCTAJTINYECKUX
cTpykryp.lIpenensl ycTONYMBOCTH CTPYKTYP.
Pacyer onTuManbHON CTPYKTYpPBI KpUCTAILIA.
Teopus IIIOTHENIINX IAPOBBIX YIIAKOBOK.

[Tonusapuyeckuii  METOJl  ONMMCAHUSA
KPUCTAITNIECKIX CTPYKTYP
N3omopduzm u moaumMopusm.

CrpykTypHbIE THIIBI u
H30CTPYKTYPHOCTD

CTpyKTypHBIE  THNBl  KPUCTAJLJIOB
npocTeiXx BemecTB. CTPYKTypHbIE THUIIBI

coemunenn AX, AyX, AXp, AxBym np.
CTpyKTypHBIE KJIACChI

CtpyKTypbl
KOHKPETHBIX
KpHUCTAJIJIOB

OcHoBHBIE CTPYKTYpHBIC THUTIBI
MeTauioB  (MeIb, MarHui, BoOJb(pam).
AHOMAITbHBIE METaJUIMYECKUE CTPYKTYPHI.
CTpyKTYypbl TPOCTHIX BEIECTB-HEMETALIOB.

Koopaunamus aromoB. Kpucramimueckue
CTPYKTYpPbl ~ @JIOTPOIHBIX  MOJAU(DUKALUIA
yrieposa. OynnepeHsl, GbyepuTsl,

bymnepuasl. YriaepoaHble HAHOTPYOKH.
CTpyKTypbl OMHAPHBIX COCTMHEHUMA

CtpyKTypbl MHTEPMETANTNYECKUX
coenunennii. CemeiicTBa Medu, Mar"us, a-
Bosb(ppama.. CTpyKTypbI COeIMHEHU N
HEMETAJUIOB.

Tpoitnple coenuHeHus (IIEPOBBCKUT,
mmnuHenab). OCTpOBHBIE CTPYKTYpPBI  COJIEH
KHCIIOPOJIHBIX KHCIIOT. OcoGennoctu
KOOPJAMHAIINH MEPEXOIHBIX U HETEPEXO0IHBIX
MetauioB. Knactepsl.  Kpucramnmnueckue
CTPYKTYPBI KOMILIEKCHBIX u
METaJUI0OPTaHUYECKUX COEAMHEHUM.
Kpucraninoxumusi CHIMKaTOB.

Kpucrannoxumus opraHM4eCKUX BEIIECTB.
Kpucranamueckue CTpyKTyphl MOJTUMEPOB U
OMOTIOIMMEPOB.

Pedepar.  Pabota
¢ 6a3amu TaHHBIX

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
3anamus cemunapcko2o muna - He npeoyCmMompeHbvl

2.3.3 JlabopaTopHbIe 3aHATHS

No Hauneroanme HaumenoBanme nabopatopHbix paboT Popwma Teky1uero
pasaena KOHTPOJIS
1 2 3 4
2 I'eomeTpus Padora c peanbHbIMH
KPUCTAIMYECKOTO |kpucTa/iaMu  (TIOATBEPKIEHHE 3aKOHA 3amura JIP
NpOCTPAHCTBA  |hocTosMHCTBA

YIJIOB  MEXAY TpaHsIMHU




KpUCTAJJIOB OJHOTI'O U TOr'0 7K€ BCIHICCTBA,

bopmbI
KPHCTAJUIOB

HILTIOCTpalus HU3MCHCHUA u

BUAUMOM  CHUMMETpPUHU B

3aBUCUMOCTHU oT YCIIOBUH

00pa3zoBaHMs.3HAKOMCTBO HauOoiee
pacrpocTpaHeHHBIMH

KpPUCTAJLJIOB MUHEPAJIOB).

c
IBOMHUKAMU

Toveunast cummerpus
KpHUCTAJIJIOB

PaGora ¢ MogeasiMM  KpPHCTAJJIOB
(Onpenenenue CHMMETPHHU
KPUCTAUIMYECKUX  MHOTOTPAaHHUKOB -
KJIacca CUMMETPHUHU, KaTerOpuu, CUHTOHUH.
[IpoenrpoBanne KpUCTAJUIOB - OCTPOEHUE
CTEpEOrpamM. Bri6op
KpUCTAUIOrpaUyeckux  KOOPAUHATHBIX
OCe M E€AVMHUYHOW IpaHW B KPHUCTAILIAX
pa3HbIX CUHIOHHUH.
Kpucramnorpadpudaeckoe HHIUIIIPOBAHUE).
[IpumeHeHue TeopeM  B3aUMOACHUCTBUS
ornepanuil ¥ 3JIEMEHTOB CHUMMETPUM IS

BbIBO/JId KJIaCCOB CUMMCTpPHUHU

3amura JIP
PI3, T
KoHntponbnas
pabora

OpOUTHI TOUEUHBIX
TPy

Poct 1 n3yyeHue KpUCTAIIOB

(CriocoOBl  MCKYCCTBEHHOTO  IOJTyYCHHS
KpuCTaJlJIOB. Bnusnne CUMMCTPUHN CPCIAbL
Ha ¢opMy pacTymiero kpuctamwia. Biusaue
npuMeceii Ha CKOPOCTh pOCTa TpaHei
KPHCTAJUIOB. PacTBOpEeHHE W pereHeparust
KPHCTAJUIOB. METO/Ibl KPUCTATH3AIINH U3
napoBoii (haswl, pacTBOpa, pacruiaBa.
OmnpeneneHne Kiracca CAMMETPHH MTPOCTBIX
GbopM U HX XapaKTEpPHUCTHKA.

Pemenne rpaduueckux U pacyETHBIX
3ajad.

KpHUCTAJIJIOB

[TocTpoenne CTEPEOrPAMMBI

1o TOHUOMETPHUICCKUM
JaHHBIM, OMNPCACICHHUEC WX CHUMMCTPUU U
BHCIIHETO BHAA. PasmHOXEeHHE rpaHuy,
321,[[8.HH01>1 Cq)epI/I‘-ICCKI/IMI/I KOOpJAUHAaTaMu B
KOHKPECTHOM KJ1aCCe CUMMCTpPUH,

XapakTepUCTHKa MOJYyYEeHHOM  MpocToi
(hopMbI)

u

3amura JIP
Joknaspl,
npesenrauuu, PI'3,T

IIpocTpancTBEeHHAs
CUMMETPHS
KPUCTAJUTMYECKUX

CTPYKTYD

Cummerpus
CTPYKTYP
KPUCTAIUITMYECKUX o
IIPOCTPAHCTBEHHBIM MOJEIISIM
(rapocTep)KHEBBIM U TIOJIMDIPUIECKUM) U

KPHCTAILTHYECKUX
(Onucanme

CTPYKTYp

CUMMETpUH
ux

PI'3
KonTponbHas
pabora




M0 MPOCTEWIIMM  MHPOEKIHSIM, BBIOOp
JJeMeHTapHOU siueiiku  (siueiiku  bpase),
[IOJICYET €€ MAaTEepPHUAILHOTO COJEPIKAHUS
(uucna (bopMyIBbHBIX €MHUL),
ompeneneHue Tuna pemerku  bpase,
OIpeJIeJIeHUEe KOOPAMHAIMOHHBIX YUCEN U
MHOT'OI'PaHHHKOB, reOMETPUUECKOro
Xapakrepa CTPYKTYDBI, OINHUCaHUe
CTPYKTYphl KpHUCTala B TEPMUHAX TEOpUU
IJIOTHEHIINX YIAKOBOK)

6 MeTo bl MopenupoBaHue CTPYKTYP
HCCIICAOBAHNA KPHUCTALVIOB, pacuet ONTUMAJIbHOM PT3
BHYTPCHHCTO CTPYKTYPBI KPHCTaILIA
CTPOEHHUSI KPUCTAIIJIOB
7 Onucanue u CTpyKTyppl M  CBOHCTBAa IPOCTHIX 3amura JIP
cUcTeMaTHuKa BelleCTB (Uzyuenue SIBJICHUU PI'3
KPUCTATMYECKUX (M30MOp(dU3Ma U MOIMMOP(PU3MA, SHEPTHUs
CTPYKTYp KPUCTAJUIMYECKUX CTPYKTYp, CHUCTEMAaTHKa

CTPYKTYp 1O THIy CBs3M, pabora ¢
MOJENSIMH  CTPYKTYp  METaUIOB |

HEMETAJUIOB)
8 CtpyKTyphl CTpyKTYpBI M CBOICTBA COeIMHEHU
KOHKPETHBIX (MoaenupoBaHue u 3amura JIP
KPHCTaJIIOB KpHcTamIorpapuueckoe omucanune| amura pedeparos
CTPYKTYp OWHAPHBIX, TPONHBIX,
KOMILICKCHBIX, METaJUIOOPTaHNYECKUX

COCMHEHI. Y CTAHOBJICHHE CBSI3U MEXKIY
CTPYKTYpOi ¥  HEKOTOPHIMH  (DHU3HKO-
XUMHYECKUMH CBONCTBAMH KPHUCTAJIJIOB)

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

Kypcosble paboTh! (TPOEKThI) YUEOHBIM IJIAHOM HE MPETyCMOTPEHbI

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTeJIbHOI PadoThI
o0y4yamuxcs M0 AMCHUILIHHE (MOLYJII0)

[lepeuenp yueOHO-METOIMUECKOTO 00ecTieueH s JUCIIUIUIMHBI 110
Ne Bun CPC BBINOJIHEHUIO CAMOCTOSITEIbHOM paboThI

1 2 3

1 |Teopernueckas 1. Eropos-Tucmenko O.K. Kpucramanorpadus u KpucTasuioXumMus.
camonoarotoBka |M.: K1V, 2014.— 592 c.

2. Meronnyeckue yKa3zaHUs 110 OPTraHU3ALMMA  CaMOCTOSITENBHON




pabotel mo nucuuiuimHe «Kpucramnorpadus», yTBEp:KICHHbI(
kadenpoit oOmeit, Heopranmueckoil xumun u HMBT B xumun
npoTokoia Ne 1

or 29.08.2017 r.

2 [Toarotoka k JIP |1. Cropoxenko T.II. Mertonuueckne ykazaHusi K J1aOOpaTOPHBIM
pabotam 1o Kpucramuiorpaduu, yrBepKaeHHbIe Kadeapoil, mpoToKo]|
Nel or 29.08. 2017 r.

3 Pedepar 1.bartu X., Ilpunr A. Munepanorus s cryaeHtoB. — M.: Mup,
2001.
2. . Meroaudeckne peKOMEHIAIMK K OpPTaHH3alH ayJTuTOPHOU U
BHEAyIUTOPHOM (camoCTOSATETHLHOM) paboThI CTYACHTOB:

metonudeckue ykazanusi/ coct. T.I1. Cropoxenko, T.I1. ITounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonmap: KyGanckuii roc. yH-T,

2018. 89 c.

4 PI'3 1. Eropos-Tucmenko FO.K. Kpucramnorpadus u KpucTammoXumMusl.-
M.: KOV, 2014.— 592 c.
2. Mrwomnep V. CrpykTypHass HEOpraHu4yeckas XUMHS. -

Honronpyansiii: M3natensckuii nom «MaTemiex, 2010.
3.Cropoxenko T.II. KouTponbHble U TpOBEpOYHBIE PabOTHI II(
Kpuctamiorpaduu, yTBepKIeHHbIe Kadenpoit, mportokonm Nel o1

29.08.2017 r.
5 Jlokmnaspl, l.MHTepHeT caiiThl BeoylIUX rocyaapcTBeHHbIX BY30B M HaydHbIX
HNpe3eHTaunu opranmzanuii PO: MI'V, CIIoI'Y, PXTY, HI'Y, Kyol'Y, PAH PO u
ap.
2. Meroanueckue pPEKOMEHJALMM K OpraHu3aluuu ayJIuTOPHOU ¥
BHEAYIUTOPHOM (camocTOsATETHHON) paboTsl CTY/ICHTOB

metonuyeckue ykazauwsi/ coct. T.II. Cropoxenko, T.II. ITounnox
A.B. becrianos, H.B. Jlo3a. — Kpacuogap: Ky6anckwuii roc. yu-t, 2018
89 c.

Y4eOHO-METOAUYECKUE MaTepuambl JJIsl CaMOCTOSITENILHON pPabOThl 00ydYarommxcs W3
YuCiIa MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUATHS UH(DOpMALINU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUS:

—B TIe4aTHOU popMe yBeITMUEHHBIM MIPUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHO (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Opranuzanys W3y4eHHs] MaTepuaia Kypca OCYIIECTBISETCS HAa OCHOBE CHCTEMHO-
JESTEIbHOCTHOTO TOJIX0Aa U PEKOMEHAAINN TEOPHH MO3TAMHOTO (POPMHUPOBAHUS YMCTBEHHBIX
JnercTBuid. JIeKIMM HOCSAT MOTHBAallMOHHO-TIO3HABATENIBHBIA XapakTep, Mal0T YCTAaHOBKH K
(GOpMUPOBAHUIO OMpEICNEHHBIX JEHCTBUN (BBISIBICHHE JIIEMEHTOB CHMMETPHUM, AaHAIU3
KPUCTAITIOXMMUYECKHX 3aKOHOMEPHOCTEH, MpeCcKa3aHue CTPYKTYp U T.A.) DTUM TpeOOBAHUSIM



OTBEYaeT 0TOOP M3y4aeMoro Marepuaia, yueT ero 3HaUuMMOCTH JJIsl IPAKTHUECKON eI TeTbHOCTH
CHEIHaICTa-XUMUKa, (OPMUPOBAHUE YETKOTO IMPEICTaBICHHUS O MECTe KPUCTAIJIOXUMHUHU B
CHUCTEME JIPYyIrHX eCTECTBEHHBIX HayK. JlabGoparopHble 3aHATHS TNpU3BaHBl (HOPMUPOBATH
NEHCTBUST B MaTepuUaIM30BaHHOM BHJAE U B peud oOydyaembiX. J[ns mMOBbIIEHHS HX
3P PEKTUBHOCTH UCHOIB3YIOTCS KaK TPAJUIIMOHHBIC U JJABHO OIpaBJaBIINEe ceOsi MPUEeMbl pabOThI
C MOJIETISIMU KPUCTAJJIOB, TaOIHUIIAMH, PUCYHKAMH, TaK U HETPAJAULIMOHHBIE METOMBI: JCJIOBBIC
TPEHUHTH, 3aHATHE - KOH(EpeHILHs, IKCIPECcC-TECTUPOBAHUE, KOJJICKTHBHAS CaMOCTOSATENIbHAs
paboTa, MeToa MalbIX Trpymnin. Ha 3akiounTenbHOM 3Tane o0ydeHUsl CTyACHTaM IpejiaracTcs
BBINOJIHEHUE CAMOCTOSITENIBHBIX Pa0OT MCCIIEI0BATEIBCKOTO XapaKTepa, PeleHHe MPAaKTHIEeCKUX
3aja4, KecoB, TPEOYIOLIUX TBOPUECKOTO MpeoOpa3oBaHusl yCBOSHHBIX 3HAHUH.

JIJ11 MHBAJIUI0B U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/10POBbSI HCIOJIB3YIOTCS
o0pa3oBaTeibHble TEXHOJIOTHH, TO3BOJISIFOIINE MOJHOCTHIO MHIUBUYaTU3UPOBAThH COJIEpKaHue,
METO/BI M TEMITBI Y4eOHOH e TeIIbHOCTH, BHOCUTH BOBpEMsI HEOOXOJMMbIe KOPPEKTUBBI KaK B
JIEATEIbHOCTh CTYJI€HTA UHBAIM/A, TAK U B JAESATEIBHOCTb MIPENOAABATEIS.

Bun 3ansaTuit Hcnosb3yeMble MHTEpaKTUBHBIE KommuectBo yacos
(J1, 13, JIP) 00pa3zoBaTelIbHbIC TEXHOJOTHH
Jlexun Jlexims c 3JIEMECHTaMU 10
Meaarorn4ecKomn IBPUCTHUKH,
JICKIIHMST KOHCYJIbTaIUs
JlabopaTopHbie pabOThI HuanoroBoe o0yuenue, Oecensl, 16
pa3bop cutTyanui, KOH(MEpCHIHS,
MIPE3CHTALIMK U aHAJIU3 Pa3pabOTOK
HTtoro 26

4. OneHOYHbBIE CPEICTBA I TEKYIIEero KOHTPOJIsl YCIIeBAEMOCTH M NPOMEKYTOYHOM
arrecTaunu

Texymuii KOHTPOIIb OCYIIECTBISIETCA B YCTHOW M MUCBMEHHOM (hopMe B MPOIIECCE BHITOTHEHUS

7ab0paTOPHBIX pabOT B BHJIE TECTOB M KOHTPOJIBHBIX pabOT, OTYETOB IO BBIMOITHEHHUIO

WHAVBUAYAIbHBIX W TPYMNIOBBIX pPAacyeTHO-TpadUUeCKUX 3a/aHui, y4acTHI0 B OOCYXIECHUU

JIOKJIAZI0B M pEIIeHHs Kelc-3aaad. [IpomeXyTOYHBIM KOHTPOJIb OCYIIECTBISETCS IPHEMOM

’K3aMeHa BO 2 ceMecTpe.

4.1DoH/1 OLIEHOYHBIX CPEACTB /1JIsl IPOBedeHUs TeKYIeil aTTecTaluu
(B momHoM 00BéMe DPOC mno kpuctamuorpapuu o(opMiIeH Kak  MPUIOKEHHE K
porpamme)

4.1.1 IlpuMmepsl 3aaaHui, 32724, pACCMATPUBAEMbIX HA 3aHATHAX

1. PaccmoTpuTe nuarpaMMbl COCTOSIHMS YIJIEpPOZAA, CEpbl, BOIABI [2] M ONPENEIINTE YCIOBHS
CYIIECTBOBAHMSI 3TUX BEILECTB B KPUCTAJUIMUECKOM COCTOSIHUM.

2. Kakume BemectBa OTHOCATCS K KUAKUM Kpuctamam? Ilepeuncinre cBOMCTBA JKHIKHX
KPUCTAJIJIOB, OOYCIIABJIMBAIOIINE HX MPOMEXKYTOUHOE TMOJIOKEHUE MEXIY >KUIKOCTSIMH U
KpHUCTAJIJIaMH.

3. IIpuBenrTe BO3MOKHO OO0JIbIIIE MPUMEPOB aHU30TPOITUU CBOWCTB KPUCTAIIIIOB.

4. Kakue cBoiicTBa HEKOTOPOH MOPLMHU BEIIECTBA U OJJHON MOJIEKYJIbI COBMAIA0T?

5. B yem oTiiuMe CTeKI1a OT KBapua?

6. Paccmotpure y30p 000€eB B Balllell KBApTUPE U MPECTaBbTE IMIOCKYIO

CETKY, COOTBETCTBYIOIIYIO TaHHOMY Y30pYy.

7. Kaxkum ycrnoBHsM JO0JKEH MOAYUHATHCS BEIOOP

a) TUIOCKOW CETKH, 0) IPOCTPAHCTBEHHOMN PEIICTKH?



8. B mByx cocymax HaxonsaTcs ra3zooopasubieHCI u NaCl. ITo mepe mocreneHHOTo
OXJIQXKJEHUSI COCYIOB IPH JOCTHUKEHUHM HEKOTOPBIX ONpeAENICHHBIX TEMIEpaTyp HauWHAEeTCs
KoHJeHcalus BemecTs U Bbiesitorest kpuctauibl HCl u NaCl. Onummre pasnuaus nporeccos
obpazoBanus kpuctaummyeckux HCl u NaCl u cBoiicTBa 3THX KPHCTAJLIOB.
9. Okcung MarHus U (QTOpUI HATPUS HUMEIOT OJMHAKOBBIC KPHCTALUTUYECKUE CTPYKTYPBHI.
Kpucrann MgO noutu B aBa paza tBepke NaF. Temmneparypsl ux IiaBiaeHuUs 2830°C u 992°C
COOTBETCTBEHHO. OOBSICHUTE MPUYUHBI CTOJIb CHIILHOTO PAa3JIM4UMsl CBOMCTB 3TUX BEIIECTB.
10. ITouemy MOJIEKYJIBI TAJIOTEHOB 00PA3yIOT MOJICKYJISIPHBIC KPUCTAILIBI?
11. YeM 0OBsICHSICTCS BRICOKASI TBEPJOCTh HEMETAIUTMYECKMX KOBAJICHTHBIX KPUCTAIIIIOB?
12. TlepeuncnuTe BCce TUIIBI CBS3EH B CTPYKTYpE rpadura.
13. Eciu B CTpyKType AMOKCHIA KpPEMHHUS 3aMEHUTb KPEMHUH Ha yIJepoj, HCXOJHas
KpUCTAJJIMYECKast CTPYKTypa He coxpansercs. [louemy?
14. Kak onpenenuTs CUMBOJI IPaHH, OCHOBBIBASICh HA 3aIIUCH 1I€JIBIX YKCEN?
15. Haitaute cuMBOJIBI TIJTIOCKOCTH, OTCEKAIONIEH Ha OCSX KOOpAWHAT OTpe3ku 4a, 3B, 2c.
16. OnpenenuTe CUMBOJI HAlpaBJIEHUS, NMPOXOJAAILIETO yepe3 Havaylo KoopauHaT O U TOUKY C
KoopauHatamu a/8, 3B/8, 5¢/8.
17. Onpenenure CUMBOJ HampaBlieHUs, mpoxoasiero yepe3 Touku A (O, B/2, ¢/2) u B(a/2, O,
c/2).
18. 3anummre CUMBOJIBI Y3JI0B IPAHELIEHTPUPOBAHHONW KyOUUYECKOH SIUEHKH.
19.IlpuBenute npumeps! GUryp, 001a1AI0IIUX LIEHTPOM CUMMETPHUH.
20. Kakoe HanpaBjeHHe B MHOTOI'PaHHUKE Ha3bIBA€TCS MOJIIPHBIM?
21. Haiinure 31eMeHTBhl CAMMETPUHU U H300pa3uTe MPOEKIUU IpaHel u
AJIEMEHTOB CUMMETPHUH CIEAYIOLIUX MHOTOIPAaHHUKOB: OKTa3JIp, KyO,
MPSIMOYTOJIBHBIN Mapajieenunie]l, TeTparoHalibHas JUINupaMuia, TPUroHalbHas IpU3Ma,
TETPA3P.
22. Kakas ¢urypa MoxeT 00s1agaTh
a) LIECTEPHOI MOBOPOTHON OCbI0 CUMMETPHH;
0) 1ecTepHOl HHBEPCHOHHOM OCBI0 CUMMETPHHU.

23. JlokaxuTe, 4TO IpU  N-HEUETHOM CIIPABEIJIMBO PABEHCTBO

n = JIy,, T.e. NHBEPCHOHHBIE OCH YKBUBAIEHTHBI 3¢PKATBHO-TIOBOPOTHBIM

OCSIM YABOEHHOTO TOpsSAKa
24. Haiigute 53I€MEHTBI CHMMETPHUM, KOTOPbIE BO3HUKAIOT IIPU COYETAaHWU IJIOCKOCTEH,
niepecekaromuxcs nox yriom: 1) 45° 2) 60°

4.1.2 PacueTrHo-rpadgmueckue 3aJaHUA

1. Omnpenenute YKUCIIO y3JI0B U CUMBOJIBI Y3JIOB:
1.1. DnemeHTapHas sUelKa CTPYKTYPbl MEIH
1.2. DnemeHTapHas sUeiiKa CTPYKTYpPHI chanepura
1.3. DnemenTapHas siuelika CTPyKTYpbI QIiroopuTa
1.4. DnemeHTapHas siueiiKa CTPYKTYpPHI aiMasa.

2. Jlns yka3aHHOM MPOCTPAHCTBEHHOHN TPYMINbl MOKAKUTE Ha MPOCKIUH PACIIOIOKEHHE
AJIEMEHTOB CUMMETPHH:

2.1.P2/c 22 P2/m 23 Pcc2 2.4 Cc.

Hanecurte Ha 3TOT pUCYHOK TOYKH, MPEACTABISIONINE COOOM OOIIYI0 CHCTEMY AKBHUBAJICHTHBIX

MO3ULIMA W 3aMMIIATE WX KoopAauHaThl. CraenaiTe ToKe caMoO€ JJisi BO3MOXHBIX YacCTHBIX

MTO3UIUH.

3. B kpucrammmueckoil cTpykType, coxaepkaimieid arombl snmeMeHToB A u B, arom A
pacnoyiaraeTcsi B Hadajle KoopAuHaTr. VM3BeCTEH THUI PElIeTKM M KOOPAMHATBI HEKOTOPBIX
aToMoB B. Pa3MHOXUB aTOMBI A€iiCTBHEM TpaHCISALUN, M300pa3uTe MPOEKIHUIO SUCHKH,
HalIUTe KOOPJAMHAIIMOHHBIE YWCIAa W KOOPIAMHAIMOHHBIE MHOTOTPAHHHMKH BCEX aTOMOB.



10.

11.

[TapameTpsl sUeiiku B Tpenenax OTpaHUYCHUH, HAlaraeMbIX THUIIOM DPELIETKH, BHIOEpUTE
IIPOU3BOJIBHO.

Tun sgueiiku Koopaunarsr atroma B
KybOuueckas rpaHenieHTpUupoBaHHAS Ya Ya Va
PomOunueckast 00beMHO-LIEHTPUPOBAHHAS 0 % »
TerparonanbHasi IPUMUTUBHAS % 00; 0%0
Kybuveckas npuMuTHBHAS o 0; 0%; 0% Y.

Onpenenure KOOPAWHAIIMOHHBIE 4YHCIA W KOOPAMHAIIMOHHBIE MHOTOTPAaHHUKU JJIs
MIPOCTPAHCTBEHHOM PEIICTKHU:

4.1. Xnopuna Hatpust ~ 4.2. Xuopuga uesusi  4.3. @mooputa 4.4. Menu
Onpenenure HaOOp PJIEMEHTOB CHMMETPUH M TPABHIBHBIC CUCTEMBI TOYCK MPU HATUIHH
MIPUMHUTHUBHOM perieTku bpass u ocu 43, coBmanaronieit ¢ Hanpapienuem OZ.
Ornpenenure BCe 3JIEMEHTHI CHMMETPUHU, BO3HHUKAIONIME B NPUMHUTHBHON suelke B
pe3ysbTaTe B3aUMOJICHCTBUSL BUHTOBOM Oocu 21, coBnaaawomei ¢ ocbto OY , U MIOCKOCTH
CUMMETpUM M, TMPOXOJINEH MNepHneHAuKYIsIpHO 27 Ha BbeIcoTe Y=1/4. YkaxuTe, Kak
PacMoIOKEHbI AJIEMEHThl CUMMETPUU M KaKOBbl KOOPIMHATHI TOYEK OOIel MpaBHIBLHOM
CHUCTEMBI.

[IpoctpancTBenHas rpymmna P21/c conepxuT, Kak BUAHO U3 e€ 0003HaUYEHUs, BUHTOBYIO OCh
21 M TIJIOCKOCTh CKOJIB3SIILEro OTpaxeHus c. Omnpenenurte: a) Kakue BO3HHMKAIOT
JIOTIOJTHUTEIIbHBIE 3JIEMEHThl CUMMETPUH; B) YAOOHBIM BbIOOp Havaja KOOPAMHAT; C) Kakue
BO3MOYKHBI IIPABUJIbHBIE CUCTEMBI TOYEK.

Munepan 6upro3a coaepxur (B % mo macce) 2,3% H, 14,2% P, 24,8% Al, 58,7% O u
npuMech Mer (OTPEICIIIONIYI0 OKpPacKy). BeiBequTe npocTeiinyro GopMyiry COeAHMHCHHS.
3anumute ¢GopMyny MHHepana B Buie GOpMyl BO3MOXHBIX €ro  COCTaBJISIONINX
KOMITOHEHTOB (COJIb, OKCHJI, THAPOKCHI, BOJIA).

Menp o0pasyer aBa NPUPOIHBIX OCHOBHBIX KapOonata azyputr 2Cu COsCu (OH); u
manaxut Cu CO3z Cu (OH),. Mccnenyetcs onuu u3 3TuX kKapOoHATOB. J{J1s1 3TOr0 mpoKanuiu
1,84 T xapbonara u momyuunu 13,26 r CuO, 3,67 r CO; u 1,50 v Hy0. Ilpu aeiictBun
n30BITKa XJIOPOBOAOPOAHON KHcIOThl Ha 0,463 T TOro ke kapOoHaTa BBIAENUIOCH 238 M
CO; npu 295 K u 99480 [la. ITonydeHHBIN pacTBOp MOABEPTIIM 3JIEKTPOIU3Y U BBIIEITHIN
0,266 r meau. Kakoii kapboHat nzyuancs?

PeHTreHOBCKHE HCCIeOBaHUs TOoKas3and, uyTo cwimi Kamus KSiH; wumeer kyOuueckyro
CTPYKTYpY THIIa XJIOpUIa HaTpUs ¢ aToMaMu Kaius B nojoxenusx 000, 2 20,0 % %, 2 0
%2 m aromamu kpemHusi B nonoxenusax 00 2 , 2 00, 0% 0,"% %% . Pebpo
AIIeMEHTapHOM sueliku paBHO 7,15 A. Bce aToMbl Bogopona HaxoAsTCs B BHJE CHIIMI-
annoHa SiH3 ¥ He CO3Jal0T HANPSDKEHUSI B PEILIETKE.

1) TlpencraBbTe Ha ICKH3€ DJIEMCHTAPHYIO SUYCHKY, MOKA3bIBAIOIIYID OTHOCHUTEIbHBIC

MOJIO’KEHHSI AaTOMOB KaJlusl U KPEMHHUS.

2) IlokaxwuTe pacnojoXeHNUEe HOHOB Ha MPOCKIINH.

3) Paccumraiite paccrosinue (A) MeX Iy OMMKAHITMMU aTOMaMH KaJlHsi M KDEMHUSL.

4) BplurcanTe MIOTHOCTh KPUCTAJLIIA.

bopruapun narpus NaBHs; unmeer rpaHeneHTpHpOBaHHYIO KyOMUYECKYIO CTPYKTYpYy, B
KOTOpOM 4eThIpe aToMa HaTpus 3aHuMaroT nonoxkenus 000,0 %%, 0% ,% %0 n
geTeIpe aToMa 6opa - 2 %2 %2, %2 00, 0 %2 0, 00 Y2 . Pebpo anemenTapHoii stueiiku ag =6,15
A. Ha oscku3ze sneMeHTapHOM sUEHKH YKa)XUTE OTHOCUTEIbHOE PAaCHOJOXKEHHE aTOMOB
HaTpud U 60opa. Paccunraiite IIOTHOCTH KpUCTAJLIA.



12. PaccunraiiTe MJIOTHOCTH cepedpa, €Clid HW3BECTHO, YTO METaUl KPHUCTAJUIU3YeTCsS B
TpaHEIICHTPUPOBAHHON KyOM4YecKoi (hopme, a pacCTOSTHUE MEXKY OJMMKAUIITUMU COCETHUMU
aTomamu paBHoO 2,87 A.

13. KommiekcHoe coennHeHue nepxiopara cepedpa u 6enzona AgClO, CeHg (M =285 r/monb)
UMEET POMOUYECKYIO CTPYKTYPY C pa3MepaMu 3JeMEHTapHOU sueiiku a=7,96 A, B=8,34 A,
c=11,7 A. Ha xaxxayro 3JIeMEHTapHYIO SYEUKY MPUXOIUTCS YeThIpe (OPMYIIbHBIE €IUHUIIBI.
Onpenenure MIOTHOCTh KPUCTAIIIOB.

4.1.3 3apanusi I NOATOTOBKHU K TeCTOBOMY KOHTPOJIIO

1. JlaiiTe ompeaesieHUe CJIeYyIOLIEMY MOHSITHIO:

ITpocTpancTBEeHHAs pelieTka. [TnockocTh 3€pKaJIBLHOTO OTpaKEHUS.
[Momumopdusm.Kpucrammmueckas crpykrypa. [loBopotHas ocs cummerpuu. M3omopdusm.
Toueuynast rpymnma cummerpun. ['aburyc. Pemerka bpase.Kiacc cummeTrpun. AHU30TpOMNUSI.
Cunronuns.llpoctpancTBeHHas rpynna cuMMeTpud. ['oHmomerpusa. MHBepcHoHHas ochb
cummetpun.Cummerpus. KoopanHaumoHHBIN Honudap. ODnemeHTapHas sdeiika.llinockoctsb
3epKajgbHOro oTpakeHus.Kpucramnmdeckas cTpykTypa. BuHroBasg ock cummerpuu. basuc
AYEHKH.

2. Jlasi KasKA0To U3 NMepevncJeHHbIX HIKe BEelIeCTB YKAKUTEe THII KPUCTAUINYECKOMH

peleTKu:

2.1. HadranuH, okcua Marausi, rpadur.

2.2. T'moko3sa, cynabdaT HaTpus, cepa.

2.3. Hoaun nesus, Meap, JIe.

2.4. Anmas, okcup yriepona (1Y), Bonbdpam.

2.5. Xunopua HaTpus, BOAOPOI, KEIE30.

2.6. Okxcup aqroMUHUS, 30JI0TO, caxap.

2.7. Kucnopon, mapaduH, GTOpHI KATBIHS.

2.8. Cdanepur (cynbbua HMHKA), OKCUI KPEMHUS, MATHUH.

3. CBoiicTBa KPHCTAUINYECKUX BEIECTB ¢ PA3JIHYHBIM THIIOM XMMHU4Y€CKOM CBA3H
3HAYMTEJIbHO PA3JINYAIOTCHA. JTUMHU CBOHCTBAMM MOTYT ObITH CJIEYIOIIHE:
a) HHU3Kas TeMIepaTypa IUIaBlIeHus, CKIOHHOCTh K CyOIMMaIuU, XPYIKOCTb, OTCYTCTBHE
AIEKTPUIECKOMN MPOBOJUMOCTH;
0) BbICOKas TeMIlepaTypa MIaBICHUs], XPYIIKOCTb, JIEKTPUIECKasi TPOBOAUMOCTD B
pacIIaBI€HHOM COCTOSIHUH,
B) BBICOKasl TEMIIEpaTypa IUIaBIEHUS, DIEKTPOU3OISIIMOHHbBIE CBONCTBA;
I') YMEPEHHO BBICOKAs TeMIIEpaTypa IUIaBJICHHS, BRICOKAs SJIEKTpUUYECKasi POBOJUMOCTb,
MJIACTUYHOCTb.
VkaxuTe I KakJAOro TMPEACTABICHHOTO HWXKE THUIA KPUCTATIIMYECKON pEIIeTKH
COOTBETCTBYIOIINE XapaKTEPHbIE CBOICTBA BEILIECTB:

Tun pemerku CaoiicTBa BeliecTBa

1. Monnas

2.MonekynsipHas

3.AToMHas

4 Merannuueckas

4. N300pa3uTe 3J1eMEHThI CHMMETPHH € IOMOILIBIO cTepeorpagpuuecKoi NpoeKum:
41 mm2 42, 6/mmm 4.3. 422 4.4. m3m
4.5. m3 46. 43m 4.7. 23 4.8. 4mm

5. IlokaxuTe npeodpazoBanue:



IlenTpOoM cummeTpUn

[110CKOCTBIO 3€pPKAIBHOTO OTPAYKEHHUSI
HNuBepcuoHHOM ochio 4
NuBepcuonHoM ockio 3
3epKaIbHO-II0BOPOTHOM OChl0 4
[llecTepHoii OCBIO

YeTBepHOU OCBHIO

OcbI0 TpeThero Nopsika

6. Onpenenure KJIacc CAMMETPHN:
6.1. ky0a; 6.2. okTarapa; 6.3. TeTpa’apa; 6.4. TeTparoHaAJIbHOW TUTIMPAMUJIBL;
6.5. IpAMOYTOJIbHOTO Napajuiesnienumena; 6.6. TpUroHaJIbHON MUPAMUIBI,
6.7. rekcaroHajJbHOU IMPU3MBI; 6.8. KOCOYTOJIbHOTO Mapauieenunesa.

7. Omnpenenure CMHMBOJIbI Y3J10B H YHCJIO Y3JI0B:

DnemeHTapHas suelika anmasa
DnemeHTapHas sueiika (aroopura
I'paneneHTprpOBaHHas sYehKa
OO0BEMHO-IIEHTPUPOBAHHAS sTUeHKa
DnieMeHTapHas sueika MeIu
DnemeHTapHas sueiika canepura
bazouenTtpupoBaHHas srueiika
DJneMeHTapHas ssuelika KAMEHHOM COJn

8. IIpaBuia kpucra/uiorpagpu4eckoil yCTAHOBKM KPHCTAJJIOB:

8.1 TerparonanbHo# cuHrOHMH 8.2. MOHOKIMHHOW CUHTOHUU

8.3. TpukinunHoi cuaronnu8.4. I'ekcaroHaqabHOM CUHTOHUH 8.5. PomOunueckoi
CUHTOHUH 8.6. KyOuueckoii CHUHTOHUH

8.7. TpuroHaJIbHOM CUHTOHUH 8.8. TeTparoHaJibHOl CHUHTOHUH

9. Crepeorpaduyeckasi NPoeKIus 3JIeMEHTOB CHUMMETPUH TOYEYHOU rpynnbl:
9.1. mmm 9.2. 6/mmm 9.3. 42m 9.4. m3m

9.5. mm2 9.6. 222 9.7. 4m 98. 23
10. I'nomocrepeorpapuyeckas NpOeKLIH:

10.1. ky6a; 10.2. TeTrparoHaJIbHONOUTTUPAMUIBL;

10.3. rekcaronanbHo# npusMbl;  10.4. nUTETparoHaIbHOU MPU3MBI ; 10.5.
pomb6031pa; 10.6. TpUTOHAILHOTO TpamNenodipa
10.7. TeTparoHanbHOrO CKaJIE€HO3pa 10.8. tuTpUroHaNIbHOUOUIUPAMHU/IBI

11. IMokaxuTe TPAHCIAAUMM:

11.1. O6bpéMHOLIEHTpUpOBaHHOM stueiikn  11.2. I'paHeneHTpUpOBaHHON SYeHKH
11.3. IIpumutuBHOM stueiikun  11.4. bazouentpupoBannoit C

11.5. basouentpupoBannoit A 11.6. basouentpupoBannoii B

11.7. Kybuueckoil rpaHelIeHTpUPOBAHHOM sueiiKu

11.8.PomOHnueckoil 00bEMHOIIEHTPUPOBAHHON STUEHKH

12. IlokaxkuTe npeodpa3oBaHue:
12.1 d 122 n 123 ¢ 124 a



125 24 126 4 12.7 6; 12.8 43

13. OmnpegeJure CMHIOHMI) W KJIACC CHUMMETPHH, COOTBETCTBYIOIIHE YKA3aHHBIM
NMPOCTPAHCTBEHHBIM IPyNIIaM:

13.1. Fd3m 13.2. P6s/mcm 13.3. P4322 13.4 Pn3n

13.5. Ccc2 13.6 Pbca 13.7. Pmn2; 13.8. 1212124

14. TlokaxuTe Ha TMPOEKUMH IJIEMEHTAPHON SYeiiKH PpPacnojioKeHue 3JIeMeHTOB
CHMMETPHH B NPOCTPAHCTBEHHBIX IPyNIax:

141 Cc 142 P2/m 143 P1 14.4 P2,
145 Pm 146 C2 14.7  P2:/m 148 C2/m
15. OnummuTe 001YI0 NPABUIBHYIO CUCTEMY TOUYEK:
151 P1 152 C2 153 Pm 15.4 Pc

155 Cc 15.6 P2/m 15.7 P2 15.8 P2;

16. Onpeaenure 4Yucji0 (pOPMYJILHBIX eIMHHI B TYeliKe:

16.1 Xnopuna Hatpus 16.2 Xnopunaa nesus 16.3 darooputa
16.4 Anmaza 16.5 Chanepura  16.6 Menu 16.7 Bonbdpama
16.8Maruus

17. Hapucyiite cTpykTypy 1O €€ CIOBECHOMY omnucaHuio. Beinenus sueiiky bpase,
Jaiite e€ NOJHYK XapaKTepUCTHKY: TUN perieTku bpaBe, uuciio ¢opMyibHBIX
CANHUIL Z, KOOpAWHAOWUOHHBIC YHC]Ia W KOOPAWMHALMOHHBIC MHOT'OTpPaHHHKH.
Ha3zoBute CTpYKTYpHBIN THII.

Ne | dopmyaa Onucanue CTpyKTYpbl

1 AX AToMbl X 00pa3yloT KyOMYECKyrO MJIOTHEHIIYIO0 YIIaKoOBKY,
aTOMBbI A 3acesisitoT BCe MYCTOTHl OJJHOTO THIIA

2 AX AtoMbl X 00pa3yloT TeKCaroHaJbHYI0 IUIOTHEHIIYIO

YIIaKOBKY, aTOMBI A 3acensror IMyCTOTBI OAHOI'O TUIIA

3 AX> AtoMbl X 00pa3yloT TeKCaroHaJbHYI0 IUIOTHEHIIYIO
YIAKOBKY, aTOMbI A 3aCeis0T IOJIOBHUHY IYCTOT OJHOTO
THUIIA NEPIEHIUKYISPHO ITIaBHOM OCH YIIAKOBKH, IIPU 2TOM
CJIOH 3aHATBIX ITYCTOT YEPEIYIOTCS CO CIOSMH HE3aHATHIX

414 MopenupoBaHue: H3roTOBJIeHHE Mojeeil MPocThiX GopM KPHUCTAILIOB U
ONMCAHUE UX CHMMETPHHU B PAMKAX TEOPUH TOYEYHbIX IPYIII CAMMETPUU
IIpoctbie ¢opMBI: OKTadaAp, TeTpadap.Kyd, pomO0dAp, TeTparoHAIbHBIN Tpamenodp,
TETParoOHaJbHbI TETpa’Ap, TPUTOHAIBHBIM CKAJICHO3ApP, TETPArOHAJIBHBIA CKaJeHO3p,
TPUTOHAIIBHBIN Tpamnenodip, TeKCaroHAIbHBIN Tpameunodap, JeBbId W MpaBbli poMOUUYECKHE
TETpadapHl, HKOCadIp, JATPUTOHAJIbHAAIUIINPAMUA, JUATETparoHajJbHasAIUINPaMUa,
poMOOA0AEKAd P, TETPATEKCAP, TEKCOKTAP U JIP.

Ilnan onucanus Moaesiell KPUCTAJLIOB



1. OnpenenuTb CHMMETPHIO KpUCTaJLIa:
- KaTeropuio, CUHMOHMIO (JaThb XapaKTEPUCTHKY YIJIOBBIX BEIUYMH MEXAY KOOPAWHATHBIMU
HAIPaBJICHUSMN).

2. 3anucate kjacc (rpymmmy) cuMMeTpuu B cuMmBojax bpase, llendumca, B
MEXIYHAPOAHOU CUMBOJIUKE.

3. Haueptuthb ctepeorpapuieckyro IpoeKLnio KjJacca CAMMETPUU U 0003HAUYUTh Ha Hel
HarpaBJIeHUs! BBIOpaHHBIX KOOpAMHATHBIX ocell X, Y, Z.

4. Ha  crepeorpaduueckyro  MpoeKHui0  Kjacca  CUMMETPUM  HAHECTH
rHOMOCTepeorpaduyeckre NpOeKIMH IpaHei KpucTaia.

5. JlaTh XapaKTepuCTUKY MPOCTOM (OPMbI KpUCTAIIA: KOJMYECTBO IPaHE, YacTHAs WU
oOmiast mpoctasi opma, 3aKphITasi HIIM OTKPBITas pocTas popma.

6. IIporHIUIIMPOBATh TpaHu MPOocToi (hopmbl (onpeaeauTs uHaeKkch hkK,l)

7. IlpuBecTr Ha3BaHUE KAXKAOH MPOCTOH (HOPMBI, yIaCTBYIOIIEH B OTpaHKe KpUCTaJlIa.

8. Ha3Batp kitacc cumMmeTtpuu (1o oo1iei npoctoid popme).

Ilnan onucanust Moaesieil KPUCTANIMYECKUX CTPYKTYP

1. BeiienuTs B MOACIIN KPUCTAIUIMYECKOM CTPYKTYpHI siueiiky bpase.

2. OnpenenuTb CUHIOHMIO M 3allMCcaTh KOHCTAHTHI 3JIEMEHTAPHOM SYEHKU: IapamMeTpsl a,
b, C u yrioBbie XapaKTePUCTHKH.

3. OnpenenuTs TUI penieTku bpase.

4. Cocuutarp, CKOJIBKO aTOMOB Pa3JIMYHBIX THUIIOB MPUXOJUTCA HA OAHY AJIEMEHTApHYIO

siyeiiky. OrnpenenuTs ( WM TOATBEPANTH) TUI (OPMYIIBI COSTUHEHHUS.

5. Paccuurtars uncino GpopMynbHBIX €IUHUL B STUEHKE.

6. OnpenemuTh KOOPAMHANMOHHBIC YHCIa aTOMOB Kaxaoro copta. [IlpoBeputs Gopmymny
COEIMHEHUS 110 B3aMMHON KOOPAMHALIMU aTOMOB.

7. HazBaTb KOOpAMHAIIMOHHBIE MHOTOI'PAaHHUKHU (KOOPINHALIMOHHBIE TOJIU3/IPHI).

8. IlpuBecTH clIOBECHOE ONMUCAHHE CTPYKTYPBI; €CIIM BO3MOXHO, TO ONHCaHHUE JaTh B
TEpPMUHaX IJIOTHEHIINX YMakoBOK (yKa3aTh CIOMHOCTb YIAKOBKM M MOTHB 3aIllOJHEHUS B HeH
TeX WJIA UHBIX ITYCTOT).

9. BbienuB KOOpAMHAIMOHHBIE MHOTOIPAaHHUKHM BOKPYI aTOMOB, YKa3aTh XapakTep HUX
COUJICHEHUS.

10. Ilo npuBeeHHOMY OINKCAaHUIO HApPUCOBATh KPHUCTAUIMYECKYIO CTPYKTYPY B IUIAHE,
BBIJIETIUB KOHTYPBI JIEMEHTApHOM slYeKHU 1 0003HAUYUB BBICOTHI (KOOPIUHATHI Z ) BCEX aTOMOB.

IIpumepubie TeMbl pedepaToB

CucremMHOe oNUcaHHE KPUCTALINYECKOr0 00beKTa (110 BEIOOPY CTY/IEHTA):

Menp, cepebpo, ImaTuHa, 30J10TO, MarHui, xene3o, rpadur, aamas, OOpHUTPHUI, canepur,
BIOPLIUT, TAJNT, XJIOPUJ LI€3Usl, TAJICHUT, (DIIOOPUT, PYTUJL, KAIIBLIUT, TUPUT, KYIIPUT, IEPOBCKUT,
jien, WINWHENIb, OJWBUH, TIpaHaTr, LUWUPKOH, TalbK, KBapl, TPUIAUMHUT, OPTOKJIA3, Mpamop,
ajyiekcaipuT, HadTaluH, aHTpaleH, QYyUIepUTH U T.1.

Onucanue pekoMeHAyeTcs BBINOJHUTS 110 CJeAYI0IeMy IUIaHy:

1. CocraB coenuHeHus: (METO/bl YCTAaHOBICHHUS COCTaBa, CTEXMOMETpHUecKas GpopmyIa,
BO3MOXHBIE MpHUMECH, JAe(peKThl, H30MOpGU3M U AaTOMHBIE 3aMELIEHHs, MOJIUMOpP(HBIE
IIPEBPALLCHHUS).



2. Kpucramnorenesuc (cBemeHus o0 00pa30BaHWUM KPUCTAUIOB, O00pa3oBaHWE KPHCTAIJIOB B
NOpUpOJie, TOJNyuYeHHE HCKYCCTBEHHBIX KpPUCTAJUIOB, MEXaHU3MBbl POCTa KPHUCTAIUIOB, (OPMBI
KpPHUCTAJIJIOB).

3. CTpykTypa KpUCTAUIOB (TUIIBI XMMHUYECKOM CBSI3U B KPHUCTAUIAX, MOJCIU CTPYKTYpPHI B
paMKax TEOpUU IJIOTHEHIIMX IIAPOBBIX YIAKOBOK WJIM MOJEIUPOBAHUE CTPYKTYPHI C IOMOLIBIO
KOOPJMHAIIMOHHBIX TIOJIUAIPOB, MPOCThIE (POPMBI KPUCTAIIOB: PUCYHKH, IPOEKIUHU C yKa3aHUEM
CHUMBOJIOB TpaHel u pebep, 0COOEHHOCTHM MOP(OJIOTUU KPHUCTANIOB, CUMMETPHsS BHEIIHEH
dbopMBI  KPHUCTAJUIOB, CHMMETpHUSl  KPHUCTAJUIMUYECKON  CTPYKTypbl:  sideiika  bpase,
MIPOCTPAHCTBEHHAs IPYIIa CHMMETPUU, CUCTEMbI SKBUBAJICHTHBIX MMO3UIUH).

4. DHepreTuka KpUCTALUIMYECKUX CTPYKTYp (Ipelenbl YyCTOMUMBOCTH, TEPMOIAMHAMHUYECKUE
CBOICTBa, SHEPrUsl KPUCTAJUINYECKOMN PEIIETKH).

5. ®u3nuecKrue U XMUMHYECKUE CBOMCTBA.

6. O6sacTi NpUMEHEHUS.

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBeACHUS MIPOMEKYTOYHOM aTTeCTAlluN

HpI/IMepr IK3AaMCHAIIMOHHBIX OUJIETOB

no quciurumae «Kpucrammorpadus»
HanpasyiieHue noaroropku — 04.03.01 Xumus

BIWJIET Ne 1

1. . Onepauuu u 31€MEHTH CHMMETPHHU BHEITHEH (POPMBI KPUCTAIIIOB.

2. Xapaktepuctuka ctpykrypHoro Tuma W. OcoOeHHOCTH (PM3WYECKUX W XUMHYECKHUX CBOWCTB
KPHUCTAIJIOB IaHHOTO THTIA.

3. Ilpaktuueckue 3amaHuis:
- BeiBegure mpocTsie popMBl IS Ki1acca CUMMETprd 4/mmm.

- M300pa3uTte Ha MPOEKIMH PACTIONOKEHHE 3JIEMEHTOB CUMMETPHH B NPOCTPAHCTBEHHOH IpyTiIie
P2/c. Hanecutre Ha pUCYHOK TOYKH TpEJCTABISIONIME COOOM crucTeMy (OOIIyr0) SKBHBAIEHTHBIX
MO3MLIUH, C/IeTalTe TO e caMoe I BO3SMOXKHBIX YaCTHBIX MO3HULIUH.

- bpomun ne3us kpucrammsyercss B KyOMdeckoil cucreMe. B 1ieHTpe ero aieMeHTapHOU sueiKH
HaXOJUTCS WOH 1Ie3usl, OPOMUJI-MOHBI HaXOJATCS B BepIIMHAX siYelku. [IMOTHOCTE OpoMuza ne3us
paBHa 4,44 r/cm’. Onpenenute

a) pebpo dIeMeHTapHOM sueiiku; 0) paccTosHue Uagg.

BUWIET Ne 2
1. Kpucramiorpadpuieckue KaTeropud U CHHTOHHHU.
2. Teopembl 0 COYETAaHUU 3JIEMEHTOB CHMMETPUH KPUCTAIMYECKHX CTPYKTYD.

3. IIpaktuueckue 3amaHus:
- Tlomyuute mpocTyo ¢GopMy pa3MHOXKEHHEM TpaHH, 33JaHHOH B TPOM3BOJILHOW OpHEHTALUH
omepauusiMu cummerpun 6/m. M3o0pa3ute Ha MPOEKIUH PACTIONOKEHHE 3JIEMEHTOB CUMMETPUHU
MOJY4eHHON POCTON (OPMBEI.
- PaccmoTpuTe mpaBmiIbHBIE CUCTEMBI TOUEK MTPOCTPAHCTBEHHOH Tpymsr Cm.
- OnuIImMTe CAMMETPHIO TETPAdIPA.

Kpurepun onenkmn:

Kpurepun \ Onenka \ YpoBenb




OtBeT TIOTHBIH, MPaBUJIbHBIN, «OTJINYHOY HOBBINIEHHBIN

CaMOCTOATENIbHBINA, MaTepuana HU3JIOKEH B (IpOoABUHYTHIN)
onpeaeIeHHON JIOTUYECKOM YPOBEHb
1I0CJIE0BATENbHOCTH JEMOHCTPUPYETCS

MHOTI'OCTOPOHHOCTh HIOJIXO0/10B,

MHOT'OACIIEKTHOCTh ~ OOCYXKIEHHS TPOOIEeMBI,
YMEHHE apryMEHTUPOBATH COOCTBEHHYIO TOUKY

3pCHU, HaXOdUThb oyt peIICHUA
IIO3HAaBaTCJIbHBIX 3aJa4, YCTaHaBJINBATb
MPUIUHHO-CIICACTBCHHBIC CBA3HU MCKAY

CTPOCHHEM, CBOWCTBAMU U INPUMEHEHHEM
BEUIECTB, B  JIOTMUECKOM  pacCyXICHHH,
pellleHnu 3a7aud, rpa@uueckux MOCTPOSHUSX
HeT omHOOK, 3ajaya pelieHa pPaldOHAIbHBIM

crocobomM

JlaH MOJHBINA, NPaBWIBHBIA, CAMOCTOSTEIbHBIN «XOpOLLIO» 0a30BbIif ypOBEHb
OTBET HA OCHOBE H3Y4YCHHBIX IIOHATH,

KOHIIEIIIUM, 3aKOHOMEPHOCTEN, HO

AOITYCKAOTCA  HCECYHICCTBCHHBIC OIINOKH B
PCIICHUH 3a1a4.

JlaH TmONHBIA OTBET, HO MpPU 3TOM €CTh | «yIOBJECTBOPUTEIb | OPOTOBBIA YPOBEHb
CYIIECTBEHHbIC OIIMOKM YKa3bIBAIOUIME Ha HO»
HCYMCHHE  HCIOJIb30BaTh  TCOPETUYCCKHE
3HAHHS ¥ YMCHUS MPH PEIICHUU MTOCTABICHHBIX
3amad. JlanHble TpoOesbl B 3HAHUSAX HE
NPEMSTCTBYIOT JaJbHEHIIEMY 00yYCHHIO.

OtBer oOOHapyXuUBaeT HE3HAHUE OCHOBHOIO | «HeyzaoBieTBopure | MeHee 50%, ypoBeHb HE
(moporoBoro) coJiepKaHus yueOHOro JIBHO» chopmMupoBaH
Marepuaia

OneHouHBIE CpencTBA JUII HMHBAJIHMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BEHIOUPAIOTCS C YUETOM X WHAMBUIYAIbHBIX CUXO()U3NYECKHX OCOOCHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJIMAAM H JIMIAaM C OTPAaHWYEHHBIMH BO3MOXXHOCTSIMH
3J10pOBbsI NIPEIOCTABIISIETCS IOMOJIHUTENIbHOE BpeMs ISl IIOJrOTOBKU OTBETa Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUEHHSI MHBAIUIOB H JIUI] C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBBSI IIPEAYCMATPUBAETCS UCIOIb30BAHNE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWIOB TPOIEIypa OICHUBAHUS pPE3YJIbTaTOB OOYUEHHS 10 JUCIUIUINHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI Pe3yIbTAaTOB OOYYCHHS WHBAIUAOB M JIHI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJI0) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZanTUPOBAHHBIX K OTPAaHHUYCHHSM WX 3I0POBBS W BOCIIPHUSTHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,
— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B ieyaTHoO! opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.



JUst I ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amliapara:
— B I1e4aTHoOM (opme,
— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyJaronuxcs.

5. IlepeyeHb OCHOBHOW M JONMOJHUTEJIbHOH Y4eOHOM JIMTEPATYpPbl, HEOOXOAUMOM
JUIS1 OCBOEHHSI THCIMILIUHBI (MOTYJIsI)

5.1 OcHoBHas JiuTEepaTypa:

1. Yympyno E.B., XoxmoB A.®., ®agneee M.A. OcHoBbl Kpucramiorpapuu. — M.:
N3natensctBo Gusnko-maremarudecko aureparypsl, 2004. — 500 c.

5.2. JlonmosiHUTEJIbHAS JIUTEPATypa

1. bartu X., [Ipunr A. Munepanorus ans ctyaeHTos. — M.: Mup, 2001.—429 c.
2.. Eropos-Tucmenxo 0.K. Kpucramnorpadus u kpucramuoxumus.— M.: KIY, 2014.— 592 c.
3..Iackomnbckas M.II. Kpucrammorpadus. — M.: Beicmas mkona, 1976. — 391 c.

5.3 Ilepuoauyeckue u3IaHus
Hayuno-Meroanueckue xypHaibl:
- Kpucramnorpadus

- Heoprannueckue matepuanbl

- ’KypHan HeOpraHu4eckoi XuMuu
- KypHan cTpykTypHOU XUMUU

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTepHETY», HEOOXOAMMBIX [IJIsl OCBOEHUS TUCIHHUILINHBI (MOYJIs1)

1. UnTepHeT caiiTel BeoymMX rocynapcTBeHHbIX BY30B u HayuHbIX opranuszammii PO: MI'Y,
CIiery, PXTV, HI'Y, Ky6I'Y, PAH P® u np.

2. Poccwuiickoe oOpa3zoBanue, heaepanshbiii mopran — URL:http://www.edu.ru

3. UnTepakTuBHas 6a3a JaHHBIX KHUT M XKypHaIoB SpringerLink.

4. Xumnueckuit penakrop ChemsSktch:http://www.acdlabs.com

5. www.humuk.ru

7. Meroauyeckue YyKa3aHusi [Jsi 00y4alOIIUXCA IO OCBOGHHMIO MCHUIIMHBI
(Monmy.Jist)

ITo xypcy «Kpucrammorpadus» mpearycMOTpeHO MPOBEACHUE ayIUTOPHBIX 3aHSATHHA B
dbopme nexiuil 1 1abopaTopHBIX paboT. Jlekus mpeanonaraer nepenadyy B CTpyKTypUPOBaHHOM
dbopme  cucreMatusupoBaHHOW ~ wHMopmarmu  Oombmoro  oOwéMma.  [locemenne u


http://www.humuk.ru/

KOHCIIEKTUPOBaHUE JIEKLIUU CTYIEHTAaMHU 00s3aTENIbHO, TaK Kak crocoOCTBYeT (OPMUPOBAHUIO
00X TMOAXOJOB W TMPHUHIIUIIOB YCBOCHHUS COJEPKaHUS NAHHOW JMCUUILUIMHBI, COACHCTBYET
AKTHBU3ALMKM MBIIUICHUS, HAIEIMBACT Ha JAIbHEHIIYI0 CaMOCTOSATENbHYIO IO3HABaTEIbHYIO
JeSITeIbHOCTh. BhInonHeHnio 1abopaTopHOil paboThl mpeamecTByeT Oecena, KpaTKHil Ompoc
CTYJEHTOB, 00CYXJIeHHE JUCKYCCUOHHBIX BOTIPOCOB M3y4aeMoii TeMbl. B mporiecce BBITOIHEHUS
nabopaTopHOit paboOThl  YIIIYONAIOTCS HAyYHO-TEOPETUUYECKUE BbIpa0aThIBAIOTCS

IMPAKTUYCCKUE YMCHUA (HHaHI/IPOBaHI/Ie U IPOBEACHHUEC OKCIICPUMCHTA C HCIIOJb30BaHHUEM

3HaAHUS,

CHEIHMAIbHOTO 00OpYyIOBaHUS U MPUOOPOB, BHIYMCICHUS, PACUEThl, UCIOIb30BAaHUE TAOIHIl U
CIPaBOYHOMU JUTEepaTypsl). [IpuMeHstoTCS pa3auyHble TEXHOJIOTUU MPOBEACHUS J1a00paTOPHBIX
3aHATUH, COUCTAIOIINE UHIUBUAYAIbHYIO, TPYIIOBYIO U KOJUIEKTUBHYIO ()OPMBI JAEATEIbHOCTH
U 00CY)XJICHHS MOTYYSHHBIX Pe3yJIbTaTOB.

BaxneimmM 3TamoM OCBOEHHS JAWCIMIUIMHBI SBIISIETCS CaMOCTOSTENbHAas padoTa.
Wudopmanus mo QopMaM CcaMOCTOATENBHOM pabOThl, CpPOKAax BBIMOJHEHUS M (Qopmax
OTYETHOCTH TPE/ICTaBIICHA B TaOIHIIE.

Opranusanus npouecca caMoCTOSITeJIbHOI padoThl

HaumenoBanue | DopMbl CaMOCTOATEIIBHOMN Cpoxku dopma OTYETHOCTH
No paznena paboTsI BBIIIOJIHEHU S
(nenens)

Beenenue AKTyanuzanuus coaepKaHus 1-3 [lucbmenHass  omamiHssA

TeM KypCOB pabora

HEOPraHUYeCKOW  XHUMHH,

XUMHYECKOU

TEPMOJAMHAMUKH,

OBJIAJICHUE METOANYECKUM

anmnapaTom U3y4YeHUs

JUCIUIIMHBI
I'eomerpus YnpaxxHeHus B Mopnenu BHemHel (HopMbl
KPUCTAJIIMYECK | KpUCTANIOrpapuiyecKoM 2-4 KPHUCTAIIJIOB 51 ux
oro UHIUIMPOBAaHUHU. KpHcTaorpaguyeckoe
MPOCTPAHCTBA Nsrorosnenue MoJenen ONMCaHue

MHOT'OTPaHHHUKOB.

NuauBuayanbHble 3aaHus

10 MPOELIUPOBAHUIO
Toueynas YpaxHeHus B ITncemenHbI OTYET-
CUMMETpUs BBISIBJICHUU AIIEMEHTOB 4-8 OIMCaHue MOJENN
KpPHUCTAJIJIOB CUMMETPUN  Pa3JIM4YHBIX MHOT'OTpaHHUKa,

npenmeroB.  Pabora ¢ CUMMETPUU  OTIEIbHBIX

MOJIETISAMU MOJIEKYII,

MHOTOTPaHHHUKOB. Cucrema 3agau 1o Teme

Pemienue 3aaad,

COCTaBJIEHHE 3azad [0

TeopeMam COUYeTaHUs

JJIIEMEHTOB ~ CHUMMETpUU

(BO3MOXKEH TECTOBBIN

BapHaHT)
OpOuTsl I'paduueckoe mocTpoeHue NuauBunyanbHbIe
TOYEYHBIX MPOEKIUI MPOCTHIX (GopM 9-12 pacueTHO-rpaduyecKue
rpynn JUIs  yKa3aHHOW  TPYIIIbI 3a/laHusl.




CUMMETpUHU

CUMMETpUH;
CUCTEM

BBISBJICHUE
SKBUBAJICHTHBIX
MO3ULIUH KOHEYHBIX
CTPYKTYp; TIOJArOTOBKa K
y4acTuio B KoH(pepeHInu
«CoBpemMeHHbIE METObI
BBIpAIIMBAHUS KPHUCTAIIOB
Hu MEePCIEKTUBBI 150,
MIPUMEHCHUS

Joxsanpl, mpe3eHTanuu

IIpocTpancTBeH
Hasi CUMMETpUs
KPUCTAJUTMYECK

UX CTPYKTYD

BelnonHenue ynpaxxHeHUu.
KoHcTpynpoBanue  sueex
bpaB> wu onucanme wux
CUMMETPHHU.

VYipaxHeHus: B IOCTPOECHUU
IIPaBWIBHBIX CHCTEM TOYEK
u OIpENIEIICHUN ux
KPaTHOCTH.

12-14

Otuersl o P13

Metonrnl
HCCJICTOBAaHUS
BHYTPEHHETO
CTPOCHUSA
KPHCTAJJIOB

Pabota C
JIUTEPaTypou.
IIporuo3zupoBanue
CTPYKTYp  BEIIECTB  Ha
OCHOBaHHUU CIPaBOYHBIX
naHueiX (I, Z). Pemenue
3a/1a4 ¥ yIIpaKHEHUN

yaeOHOU

14-15

Otuértel o PI'3

Onucanue 54
CHUCTEMATHKA
KPUCTAJUTHYECK

UX CTPYKTYD

CocraBieHue  ajxropuTMa
OITMCaHUus
KPHUCTATHYECKOTO
oobekra. Hauamo paboTs
0 HamucaHuio pedepara
(MHAMBUyaNbHBIE 3a7aHUs
o OITMCAHUIO
KpUCTATNIMICCKUX
o0bekToB). Pemenue 3amau

15-18

OTt4yeThl
VHIBUTyJIbHBIM
IPYIIIOBBIM 33/IaHUSIM

10

CrpyKTypsl
KOHKPETHBIX

KpHUCTAJIJIOB

Pabora ¢ yueOHoit
TUTEpaTypoiu, 6azamu
IaHHBIX B ceTH Internet.
CocraBieHne ONopHbIX
KOHCIIEKTOB. 3aBepIIeHHE
paboTsl Haa pedepaTom.
IToaroroska
(BBICTYTIJIEHUI) TOKJIa/10B
o TeMam pedepaTos.

17-20

Pedepatsl, nokmaab

B ocBoenun JAUCHUIITIMHBI MHBAJIWJAMH W JIMOaMU C OTPpaHUYC€HHBIMHU BO3MOXHOCTAMU
300POBbi OOJIBIIIOE 3HAYCHHE HMEET HHAWBUAYAJIbHAA yqe6Ha${ pa60Ta (KOHCYJ'IBTaLII/II/I) —
JOIMMOJIHUTECIIbHOC PAa3bsACHCHUC yqe6H0ro Marcpuaia.

I/IH,Z[I/IBI/II[yaJ'IBHLIC KOHCYJIbTalUM 110 TOpPCIAMETY SABJIIIOTCA  BaKHBIM q)aKTOpOM,
CHOCO6CTByIOH_[I/IM WHAUBUAYyaJTIU3allun 06yquI/1$[ N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAaKTa
MCXKAY NOperoAaBaTciicM U O6y‘IaIOI_I_II/IMC$I HHBAJILIOM WJIKA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTSAMU 310POBbA.




8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX MPH OCYLIECTBJICHUHU
00pa30BaTeJbLHOI0 MPoLecca Mo JAMCHUIInHe (MOAYJ/I10) (IPU HEOOXOTUMOCTH)

8.1 llepeuenb MHGOPMANUMOHHBIX TEXHOJIOT Uil
Vcnonp30BaHue 3JEKTPOHHBIX MPE3EHTALNI P IPOBEICHNUN JIA00OPATOPHBIX 3aHATUI

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecreYeHus!

B mpormecce oCBOeHMS JMCIUIUIMHBI HCIOJNB3YETCS  CIEAYIOMICe IMPOrpaMMHOE
obecrieuenne:  Microsoft  Windows, mporpamMmbl  JIeMOHCTpAalMK  BUACO MaTEPUANIOB
(mpourpeiBatenib  «WindowsMediaPlayer»), mporpammbl Ui JIEMOHCTpPAIllMM M CO3JaHHS
npesentarmii («MicrosoftPowerPointy)

8.3 llepeuenb He00OX0AUMBIX HHGPOPMANMOHHBIX CIIPABOYHbBIX CHCTEM

1. CnpaBouno-nipaBoBasi cuctema «Koncynsrantllnroc» (http//www.consultant.ru)

2. @epepanbHblii  LEeHTp UHGOPMALMOHHO-00pa3oBaTenbHbIX pecypcoB. URL:
http://fcior.edu.ru/.

3. Poccuiickuit oopazoBarenbHbiid noptan. URL: http://www.school.edu.ru/

4.9nekrponnas oudnnoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajabHo-TexHUYecKass 0a3a, HeoOXxoauMmasi sl  OCYLIeCTBJIEHUS
00pa3oBaTe/ILHOIONpPOoLEcca MO JUCHUILIHHE (MOAYJII0)

MarepuanbHO-TEXHUUECKOE 00€CTICYEHNE U CIIUTUIMHBI

Ne Bug pabor
(MOIlyINisl) ¥ OCHAIICHHOCTh

1. JlexunoHHble 3aHATUS | JIeKIMOHHAs aynuTOpHsI, OCHAIEHHAs MpPe3eHTAMOHHOM
TEXHUKOW (IPOEKTOp, DSKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIHUM MporpaMMHbIM obecriedueHueM (Ne322C)

2. JlaGopatopHbie JlaGopatopus, YKOMIUIEKTOBaHHAas  CHEIUAIU3UPOBAHHON
3aHATUS Me0enblo, TEXHUYECKUMHU CpeICTBaMH oOyueHus,
peakTHUBaMHM, XMMHYECKOM  mocyaod, 000pydoBaHUEM,
MOJENSIMH KPUCTAITHYECKUX 00BeKTOB (Ned22C)

3. I'pynmossie Aynurtopus, (kabunet) Ne431C, 422C
(MHIMBUYyaTbHBIE)
KOHCYJIbTaIlH
4. Texymmii  koHTponb, | Ayautopus, (kabuner) Ne 422C
MIPOMEKYTOUHAS
aTTecTanus
5. CamocrosTenbHas UYuraneueiii  3an1  KyOI'Y, oOcCHamieHHbII KOMITBIOTEPHOM
paboTta TEXHUKOM €  BO3MOXKHOCTBIO  MOJKIIOYEHUS K  CETH

«MHTEepHET,TpOrpaMmoit S3KPaHHOTO YBEITUYCHUS 3|
00€eCIEUYeHHBI TOCTYNIOM B AJIEKTPOHHYIO WH(MOPMAIMOHHO-
00pa30BaTeNbHYI0 Cpely YHUBEPCUTETA.



http://fcior.edu.ru/
http://www.school.edu.ru/
http://www.elibrary.ru)/

