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PaGouas nporpamma aucuniunn  KPUCTAJUIONPAGHA cocrasichHa B COOT-
gerctsnn ¢ DenepanbHeIM  FOCYAAPCTBEHHBIM  00pA30BATEAbHBIM  CTAHAAPTOM
geiciero oopasosanns (PIOC BO) no HanpasieHHio MOAroTOBKH 04.03.01 -
Xumus

ITporpammy cocraBuia .

T.I1. Cropoxkenxo, aouent kadeaps obuiei, Heopraunqecxoﬁ XHMHH 1 undop-
MALHOHHO-BHIMHCIHTEALHLIX TEXHOTOTHA B XUMHH, K.X.H, e SRC—

PaBouas nporpamma jucimizmasl «Kpuctamiorpadua» obcykiaena Ha 3aceanum
kaenps  (paspaborunka) obuieil, HCOPraHHUECKOH XHMHMM H HH(POPMALMOHHO-
BHIMHCTHTETBHBIX TEXHOI0IHH B XHMHH

nporokoa Ne 2 « ¥ » O 2015,

3aBeayrouuii xad)cnpoﬁ (paspaboTunxa) oy ——

X H., potpeccop  bykos H.H. f

Pabouas nporpaMma yreepikiena Ha sacefanuy xadeapst oOuICH, Heopranuue-
CKON XHMHH B MHPOPMALHOHHO-BHYHCTHTEIBHBIX TEXHONIOTHH B XMMHH (BbInYC-
Karoueit)

nporokon Ne 3 « OF » o 2015 r.

3apeayiommii kadeapoii (BunycKalomeH) . =3

ax.u., npoeccop bykos H.H. 2l

[

YreepkieHa Ha 3ace annu yueOHO-METO/IHYECKOH KOMHCCHH (hakynwTeTa XHMUH
W BBICOKMX TEXHOJIOTHH

nporokon Ne 5~  « 7 » a4 2015 r.
[Npencenarens YMK dakynsrera Cropoxenxo T.IL = z’ =
Perien3enTsi:

M.E. Cokonos, nonenT kadeaps paanodnsnkn u nanorexnonoruit Ky6l'y, pyko-
poautens HOLL «/lnarnocTika CTpykTyphl 1 cBoiicTe Hanomarepuaiosy - LIKII,
K.X.H.

H.B. lNamesckan, aoueHT kadeaps CONMATBHO-TYMAHHTAPHBIX H €CTECTBEHHOHA-

vaupix aucuumums AHOO BO KCOH, kx.u.



1 Hdesn u 3a1aum U3y4YeHUs JUCUMILIMHBI (MOTYJIA)

1.1 [leab ocBOeHUsI TUCUHMILJIUHBI.

dopMHUpOBaHUE TOTOBHOCTH K MPOPECCHOHATBHON JEATEIHOCTH, CBSI3aHHOW C
MOJIYYCHUEM, HCCIICIOBAHMEM CBOMCTB W IPOTHO3MPOBAHMEM O0JacTe NpPUMEHEHUS
KPUCTAJUTMYECKUX COCIMHEHUN U MAaTEPUAJIOB Ha UX OCHOBE.

1.2 3agaun QUCHUILIUHBI:
- PackpeiTie ponu kpuctaimorpaduu B COBPEMEHHON TEOPETUYECKON W MPHUKIATHON XUMHH U
o0ecreueHNH KM3HH O0IIeCTBa.
- OcBoeHne ¥ TPUMEHEHHE BAXHEHIIMX METOJOB ONHWCAHWUA H  TPEICTaBICHUS
MPOCTPAHCTBEHHOTO CTPOCHUSI XUMUYECKHX BEIICCTB.
- PaccmoTpenne OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS KPUCTAUIOB U KOHKPETHBIX CBEICHUN O
KPUCTATMYECKUX CTPYKTypaX BaKHEHIINX KJIACCOB XMMHYECKHUX COCTUHCHHIA.
- ®opMHUpOBaHHE YMEHHH CaMOCTOSTEIBHO IPUMEHATH, IOMOJHATh M CHCTEMaTU3UPOBATh
MOJIyYCHHBIC  3HAHWS, MOJCIUPOBATH CTPYKTYPHl KPHUCTAJUIOB, HMHTEPIPETUPOBATH H
MpelCcKa3blBaTh  OOIIME 3aKOHOMEPHOCTH CTPOEHHUS KJIACCOB  BEIIECTB, YCTaHABJIMBATh
KAUeCTBCHHBIC M KOJMYCCTBCHHBIC 3aBHUCHMOCTH CBOMCTB KPUCTAUTMYECKHX BEIIECTB OT X
CTPOCHHSI.
- Pa3BuTHE MBICIUTENBHBIX W TBOPYECKHX CIOCOOHOCTEH CTYACHTOB, (HOPMHUPOBAHHE
OpUEHTUPOBOYHON OCHOBBI JESATENBHOCTH MpPU TOJYyYCHHH,  HCCIECIOBAaHUM W OIMUCAHUH
KPUCTALTMYCCKUX BEIICCTB.

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Hucuumuinza «Kpucramorpadus» otHocutcst k 6azoBoit yactu bioka 1 «/{ucuuniaunbl
(MomyM)»yueOHOoro IiaHa.

@dyHaMeHTaIbHbIE KpUCTAUIOrpapUUecKue IMOHATHUS IIUPOKO HCHOJBb3YIOTCA B
TEOPETHUYECKON, IKCIIEPUMEHTAIbHON U NPUKIAJHON XUMHH U SBISAIOTCS HEOTHEMIIEMON YaCThIO
COBPEMEHHOI'0 €CTECTBEHHOHAay4yHOro OOpa30BaHUs, TaK KaK OOJBIIMHCTBO HPUPOAHBIX U
IPOMBIIUIEHHBIX ~ KOHCTPYKLIIMOHHBIX MaTepUalioB, HaNpuUMep BCE METaulbl, CILIABBI,
MOJIyTIPOBOJIHUKH, NbE30- U CErHETONIEKTPUKU IIOYTH BCE MHUHEPANbI, LEJIBI PsI NMPOLYKTOB
XUMHUYECKON MPOMBIIIJIEHHOCTH HUMEIOT KPUCTAJUIMUECKOE CTPOEHHE M HMX pa3HooOpa3Hoe
TEXHUYECKOEe NMPUMEHEHHE OCHOBAaHO Ha OCOOCHHOCTAX MX KPUCTAJUIMYECKOH CTPYKTYyphl. Jlis
YCIIEIIHOTO OCBOEHHUS KpHUCTaulorpaduu HEOOXOAMMBI 3HAHMS, YMEHHUS, ONBIT JEATEIbHOCTH,
IPeIyCMOTPEHHBIE (PU3MKO-MaTEeMaTHUECKUMH JTUCIUILIMHAMU (BBICIIAs ajaredpa, MHOrOMepHas
reoMeTpusl, (pu3MKa TBEpAOro Tena, HHpopmaruka), npopeccuoHanbHbIMu aucuumanHamu OOIT
(oOmrast 1 HeopraHu4eckass XUMUs, OCHOBBI XUMUYECKON TEPMOJMHAMHKH: 3HATh TEOPETUUYECKHE
OCHOBbI HEOPraHWYEeCKOM XUMHUHU, OCHOBHBIE IMIPEICTAaBUTENN KJIACCOB HEOPTaHWYECKUX
COEIMHEHUI UX COCTaB, CTPOEHHUE, CBOICTBA, BJIaI€Th HABBIKAMHU ONMCAHMs CBOMCTB BEIIECTB HA
OCHOBE 3aKOHOMEPHOCTEH BBITEKAIOIINX U3 IEPHOJNYECKOro 3aKoHa U [lepuoanyeckoil cucTeMsl
DJIEMEHTOB; 3aKOHBl XMMHUYECKOW TEPMOJMHAMUKH: DHEPreTHKA KPUCTAIIIMYECKHX CTPYKTYD,
MEXaHHU3MBbl POCTa KPUCTAJIJIOB, OLIEHKA TEPMOJAMHAMMUYECKON YCTOMYMBOCTU KPHCTAJUIMYECKUX
00BEKTOB M MX PEAaKLUMOHHOM ycroitumBocTH). Kpucramnorpadus BaxkHa i MOCIETYIOLIETO
U3y4eHUs TUCHUIUINH «CTpOeHHEe BELIECTBaY, «XUMHUSI TBEPAOIO TENIay.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00yYeHHUS MO JAUCHMUIUIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

Nzyuenne yuebnou nucuurmuinabl «Kpuctammorpadus» HampasieHo Ha popMUpOBaHUE Y
oOyuaromuxcs obmenpodeccuonansubix (OIIK-1, OIIK-5) u npodeccnoHaIbHBIX KOMITIETEHIIUN
(TIK-3, ITK-6).



No | Munexc | Conepxanue B pesynbrare nuzydeHus: yueOHON AUCIUILUTMHBI
ILII | KOMIIe- | KOMIIe- 00yYaromuecs: JOJKHBI
TEHIMH | TeHUUH  (WIH 3HATh yMeTh BJa/1eTh
e€ 4acTH)

1 | OIIK-1 | cnocoOHOCTBIO | -CBOMCTBA U | -IPUMEHATH - HaBbIKaMU
UCIIOJIb30BaTh | OCOOCHHOCTH OCHOBHBIE METO/bl| IIeJICHANPaBICHHO
MOJTy4YeHHbBIE CTPYKTYpBbI BbIpAIIBaHU ro IJIaHUPOBAHUS
3HAHUS KPUCTAJITHIECKUX KpPHUCTAJIIOB,; U OCYUIECTBJICHHUS
TEOPETUYECKHUX | COeIMHEHUH, -00BSICHSTD AKCIIEPUMEHTA
OCHOB o0ecreynBaOImUX | IPUYUHBI u| s CHHTE32
byHIameHTanp | UX LIUPOKOE | YCIOBUS KPUCTAITTNYECKIX
HBIX pa3JIeNIOB | IPUMEHEHHUE; o0pa3oBaHUs BEIIIECTB;

XUMUH TIPU -IOCTHKEHUSI HAyKH | KPUCTAJLIOB,

peleHnn u TEXHUKH B | MEXaHU3MBI 1704

npodeccuonan | o01acTu pocra;

BHBIX 3a/1a4 MOJTyYEHUS, -IIPOTHO3UPOBATH
IPUMEHEHUS U | CBOIiCTBa
UCCIICTOBAHMS KPHUCTAIJIOB,
KpPHUCTAJIJIOB; UMEIOIINX
-IIePCTIEKTUBEI pa3uYHYyIO
CO3JaHMSI  HOBBIX | CHMMETPHUIO,
MaTepHalioB IMYTEM | BO3MOXKHOCTh
MOAMUIIMUPOBAHUS | U30MOP(HU3MA u
KPUCTAUTHIECKUX noaumopduzma
CTPYKTYp
COCTMHEHU N

2 | OIIK-5 | crmocoOHOCTBIO | HHCTpYMEHTapuit -OCYIIECTBIIATh -ONTHUMaJIbHBIMU
K TIOMCKY W | IIOATOTOBKH, TTOUCK criocobamu "
HNEPBUYHOMN HOJy4YeHus, UHpOpMaLIUU CpeACTBaMu
00paboTke 00paboTku U | (MOCTaHOBKA IIEJIM | TIOMCKA "
Hay4YHOU U | mepenaud y4eOHOM, | OUCKa, 00paboTkH
Hay4YHO- Hay4YHOM M HAy4HO- | UCIIOJIb30BAHUE Hay4YHOH u
TEXHUYECKOM TEXHUYECKOH UMEHHBIX U | HAy4HO-
uHpopManuu | nHGOpMaIIH MPEIMETHBIX TEXHUYECKOH

yKaszartesei, uHpOpMaINH;
OMONMMOTEYHBIX W | -HaBBIKAMH
JIEKTPOHHBIX KPUTUYECKOTO
KaTaJoroB, BOCTIPUSITHS
COCTaBJICHUE uHpopmanuu, eé
3ampoca XpaHEHHS "
MOUCKOBBIM nepeaavu
CUCTEMaM);

-peoOpa3oBbIBATh

uHpopmanuo U3

OJTHOM ¢bopmbl

MPEJCTaBICHUS B

APYTHE,

-O0BSCHATD

oOHapyKEHHbBIE




MPOTHBOPEUYUST B
uHbpopMaMd U3
pasHBIX
HCTOYHHUKOB,
-(bopMyIMpPOBATH
cucTeMy
apryMEHTOB,
JI0BOJIOB Ha OCHOBE
aHanm3a
uHbpopManMu U3
pa3IMYHBIX
HUCTOYHUKOB;
-J1aBaTh
000CHOBaHHBIC
BBIBOJIBI HA OCHOBE
aHanmm3a

uHdopmanuu;
-CTaBHTh BOIPOCHI
TUTSI BBIJICITICHHSI
TJIaBHBIX
PU3HAKOB WA
CBOWCTB
[1K-3 BJIQJICHUEM OCHOBHBIC TIOHATHSA, | - JaBaTh| - METOJIaMHU
CUCTEMOH 3aKOHBI WM TEOpHUU | ONpeAeNeCHUs OTHCAHUS
dbyHIaMeHTallb | KpUCTAUIOrpaduu: | OCHOBHBIM KPUCTALTUTICCKIX
HBIX - KPUCTAJUIMYECKas| MOHATUSAM CTPYKTYP Ha
XUMHYECKHX CTPYKTYpa, KpHucTaorpaduu, | OCHOBE a)
MOHSTUI MPOCTPAHCTBEHHAsI | OOBSICHATH UX| TEOMETPUYECKOM
peméTka, THUIIBI| CYITHOCTB; TEOpUHn
XUMHUYECKOHN CBSI3U B| - GOPMYIUPOBATH U| KPUCTATUIMYECKUX
KpUcTasiax, JTIOKa3bIBaTh PEIIEeTOK; 0)
KIaccupuKanus TEOPEMBI O| TEOpUU TOUYCHHOMH
KPUCTATUICCKIX B3aMMO/ICHCTBUH "
CTPYKTYP; oreparuit Y| MIPOCTPAHCTBEHHO
HHEpPreTHKa JJIEMEHTOB i CUMMETPHUH
KPUCTATUICCKIX CUMMETPHH; KpUCTAJJIOB,  B)
CTPYKTYP; - opMynUPOBATH U| TEOPHH
- TOYCYHBIE| OOBSICHATH TUTOTHEHTITHX
orepanuu OCHOBHBIE 3aKOHBI H| YIIaKOBOK;
CUMMETPUHN U| Teopuun
AIIEMEHTHI KpucTaiorpaduu;
CUMMETPUHN - MIPUMCHSITh
BHEIITHEH (bopMBbI| pa3nuyHbIE
KpHUCTAJIJIOB, CIOCOObI
- TOYEYHBIC TPYIIBI| MPEICTABICHUS
CUMMETPUHN U| CHMMETPHUYECKUX
TIPUHIIAIIBI uX| Olepaluii;
BBIBO/JIA; - OITHCHIBATH
- OCHOBHBIE 3aKOHBI| CHMMETPHIO
KpuCTAIOrpadun; | KPUCTALTHICCKIX

MHOTI'OTPAaHHUKOB U




KpucTtayuiorpagudec
Kasi CAMBOJIMKA;

- npaBuja
KpucTaymorpadudaec
KOr0o
MPOCLIMPOBAHUS U
WHIULIUPOBAHUS;
KpucTayorpaduuec
KHe CUCTEMBI
KOOpPJIMHAT,
KaTeropuu,
CHUHTOHUH;

- TpocTbie  (POPMBI
KpHUCTAJUIOB;

- IPOCTPaHCTBEHHAA
CUMMETpHUs
KPUCTAJITNYECKUX
CTPYKTYp, PELIETKU
bpasge;

- ornepanuu
CUMMETpUU
ATOMHBIX  CTPYKTYp
KpHUCTAJUIOB; -
IIPOCTPAHCTBEHHBIE
IPYIIIBI CAMMETPHH;
- Teopus
MJIOTHEUILINX
IIapOBBIX YIAKOBOK;
- METOJIbl ONHUCaHUs
KPUCTAIITNYECKUX
CTPYKTYD,
- CUCTEMBI
KPUCTAJUIOXUMUYECK
ux paanycos,
reOMETPUUYECKUE
npeenbl
YCTONYUBOCTH
KPUCTAIITNYECKUX
CTPYKTYD,
- OCHOBHBIE
KaTeropuu
KPUCTAJTIOXUMUHU:
MopdoTponus,
noJmuMophusm,
MOJIUTUTINS,
nzomMophusm;
-BaKHEUIINE
CTPYKTYPHBIE  THIIBI
IIPOCTBIX BEILIECTB M
COCIMHEHMH;

peanbHBIX
KPUCTAJJIOB;

- XapaKTepHu30BaTh
CTPYKTYpY
KpHUcTasa B
KaTeropusix TEOpUU
IJIOTHEUIINX
IaPOBBIX
YIaKOBOK;

- paccUYUTHIBATD
r€OMETPUUYECKHE
Ipeebl
YCTOMYMBOCTHU
KPUCTAJUTUYECKUX
CTPYKTYD;

- MIPOBOJIUTH
pacu€Tbl  SHEPruu
KPUCTaJUIMYECKOU
pELIETKH  WOHHBIX
KPUCTAJUIMYECKUX
CTPYKTYD;,

- IPOTHO3UPOBATH
CBOMCTBA
KpHUCTAJUIOB,
UMEIOIIHNX
pa3IMyHyIo
CUMMETPHIO,
BO3MOYXHOCTh
uzomoppuszma 51
noyimMophuzma;

- JlaBaTh
KpucTamorpaduue
CKOe OINMCaHNE
BAKHEMIINX

CTPYKTYPHBIX
THUIIOB.




4 | TIK-6 BJIAICHHEM -METOBI
HaBBIKAMH MIPEICTaBICHHUS
MIPEICTABJICHHS | TIOJTYYCHHBIX
MOJIYYeHHBIX pe3ynbTaTOB;
pPE3YNBTATOB B | -CTPYKTYPY u
BUJE KpaTKUX | TpeOOBaHUS K
OTYETOB 1 | ohOpMIICHHIO
Mpe3eHTalNI OTYETOB 51

Mpe3eHTalnM

-00pabarTpIBaTh,
OCMBICITUBATH,
MHTEPIIPETHPOBAThH
pe3yJbTaThI
JeSATEIbHOCTH,
(dbopmynaHrpoBaTh
BBIBO/IbI;
-0(hopMIIATH

OTYCTHI B
COOTBCTCTBUH C

PUHSATBIMA
HOpMaMHu;
-I10JIb30BaThCS
COBPEMEHHBIMH
TEXHUYECKUMHU
cpeacTBaMu

o opMIIeHUS
OTYETOB

-METOJaMU
MaTeMaTHYEeCKOM
CTaTUCTUKU U UX
MIPUMECHEHHEM
st o0paboTKH
pe3yIbTaToB
AKCIIEPUMEHTOB;
-IIPOTPaAaMMHBIM
obecrnieueHHEM U
OCHOBaMH
HH(pOpPMaAITMOHHBI
X TEXHOJIOTHUM JJIs
00paboTku u
odopmIIeHUS
pEe3yIbTaTOB;
npodeccuoHabH
BIMM  OCHOBaMH
peueBoi
KOMMYHHKAITHH

2. CTpyKkTypa U coaep:KaHue TUCHUILINHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT

Obmass TpynoEMKOCTh AUCHUILIMHBI

COCTaBIISIET 5

3a4.el.

(180 wacoB), wux

pacripeziesieHue 1o BujaaM paboT mpeacTaBiieHo B Tabuuile (0asa cmyodenmos ODO).

Bun yuebnoii pabotbl Bcero Cemectpsl
4acoB (uacsl)
2
KonTakTHas padora, B TOM 4ncIe:
AyauTOpHBIE 3aHATHS (BCEro): 76 76
3aHsATHUS JIEKITMOHHOTO THIIA 36 36 - - -
JlaGopaTopHble 3aHATHS 40 40 - - -
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
NPAaKTUYECKHE 3aHATHSI) i ) ) ) )
HWnas koHTaKkTHas padoTa:
Kontpois camocrosrensHoil padotsl (KCP) 6 6
ITpomesxxyrounas arrecrauus (MKP) 0,3 0,3
CamocTosiTe/IbHAsA padoTa, B TOM YHce:
KypcoBas pabota - - - - -
[IpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepHaia, 20 20 i i i
CaMOCTOSITENIbHOE U3yUEHHE pa3/ieoB
BeimonHeHe WHANBHTYaTbHBIX 331aHUH (ITOrOTOBKA
COOOIIIEHUH, TOKIIAI0B, TIPE3CHTAIIUH, MOJIEIEH, 25 25 - - -
pacueTHBIX M pacueTHO-rpaQUUecKHUX 3aJaHHil)
Pedepar 8 8 - - -
[TonroroBka Kk 1a00PATOPHBIM 3aHATUSAM U TEKYIIEMY 18 18 i i i
KOHTPOJIIO
KonTpoJis:




[ToaroroBka K dK3aMeHY 26,7 26,7

O01mast Tpy10eMKOCTH yac. 180 180 . = =
B TOM YHCJIe KOHTaKTHAa | g, 4 82.3
padora
3a4. eJl 5 5

2.2 CTpyKTypa IMCUHILIMHbI:
Pacrnipenenenuie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTHHBL.
Paznensl AuCHMILTUHBL, U3ydaeMbie B 2 ceMecTpe (ouHas gopma)

No KonnuectBo yacoB
pasnena HanmveHnoBanue AynuropHas CamocrosTenpHas
pasnenoB Bcero pabora pabora
J | 113 JIP
1 2 3 4 5 6 7
1 Beenenue 4 2 - 2
2 I'eomeTpus 22 8 - 4 10
KPUCTAJUTMYECKOTO
MIPOCTPAHCTBA
3 Toueunasi cumMmeTpus 20 6 - 4 10
KpUCTAJIJIOB
4 OpOuTHI 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 Onucanue u 27 4 - 8 15
CUCTEMaTHKa
KPUCTATTNYECKUX
CTPYKTYp
8 CTpyKTYypbl KOHKPETHBIX 28 4 - 12 12
KPUCTAJIJIOB
Hmozo no oucuyuniune 36 - 40 71

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3ansTus / cemuHapsl, JIP — maGopartopHbie
3aasaTus1,CPC— camoctosaTenbHas paboTa CTyIeHTa

2.3 Copaep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3aHsATHS JEKIIMOHHOI0 THIA



Haumenosanue
paznena

Conepxanue pasaena

dopma TEKYIIEero
KOHTPOJIA

2

3

4

Bsenenue

[Ipenmer wu 3amauM  KpUCTAJUIOTpaQHH.
Mecrto  kpuctauiorpaguu B CHUCTEME
€CTECTBEHHBIX HayK. JlOCTM)KEHHUs MHUPOBOMU
Haykd B 00jacTu Kpucraiorpaduu U poib
PYCCKHX  y4eHbIX B €€  pPa3BUTHH.
IlepcrieKTHBBI CO3/1aHUSI HOBBIX MaTEpUAJIOB
myTeM MOJIU(PUIIMPOBAHNS KPUCTATUIMIECKUX
CTPYKTYP COCIMHECHMUIA.

Kpucramisr " KPHUCTAJUINIECKOE
HPOCTPAHCTBO. Pasznuunsie CII0COOBI
MO/JICTTHPOBAHUS KPHUCTAJUTNIECKIX
cTpykTyp. OCHOBHBIE CBOHCTBA KPUCTAJIIOB.

YCTHBI KOHTpOIIb,
IIPOBEPKa
BBIITOJIHCHUS
IIMCBbMEHHBIX
3alaHuI

I'eomeTpus
KPHUCTAJUIMYECKOTO
MIPOCTPAHCTBA

CrpykTypa KpHcTalsla U IIPOCTPAHCTBEHHAs
pelIeTKa. ['pymsr TPaHCIALUN.
Kpucrannorpapuyeckoe
WHAALIUPOBaHKUE.3aKOHBI KpUCTaLIOrpaduu.
Kpucramnorpadpuyeckue npoexkuuu. Cerka
Bynbda.

PI'3

Toueunas
CHUMMETPUS
KPUCTaJJIOB

[Tonsatue o  cummerpun.  Omnepanuu
CUMMETPUU: HWHBEPCHUA, OTPaXKEHUE B
IJIOCKOCTH, TOBOPOTHI Ha yrael 180, 120, 90,
60 rpamycoB, 3epKajbHBIE  TIOBOPOTHI,
WHBEPCUOHHBIE  IMOBOPOTHL.  MaTpUYHBIN
METOJi OINHUCAaHUA ONEpalil CUMMETPUH.
DneMeHTbl CHMMETPHH..

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

KpUCTaJlJIOB.

PI'3
Tect

OpOUTHl TOYEYHBIX
CPYII CUMMETPUU

OpOuTtsl kpucTamiorpadpu4ecKuX Ipyriil.
CucTeMbl SKBUBAJICHTHBIX MTO3UIIHIH,
YacTHbIE U 0OIIME CUCTEMBI MTO3UIINH.
[Tpocteie hopmbl (U303pkl). O0IIKE
MIPUHITUITBI BBIBOJIA TIPOCTHIX POPM,
AHU30TpONUs CKOPOCTEW pocTa rpaHei.
IMabutyc kpucrania u GpakTopsl €ro
onpexnensromue. uznueckas
HEOJIHOPOAHOCTh (POPM KPHUCTAILIOB.

PT3

W3rorosnenue u
OIHcaHue MoJeiaei
pOCTHIX opM
KpUCTAJIOB




3aKOHOMEpPHBIE CPOCTKHU U JBOMHHKH.
Onutakcus. MeToabl BeIpallliBaHUS
KpHUCTAJIJIOB.

[IpoctpancTBeHHAst
CUMMETpHUs
KPUCTAJUIMYECKUX

CTPYKTYp

Pemetku bpaBa. TpaHcasiMOHHBIE TPYMIIBI
3JIEMEHTapHOMN TYeUKU. OTKPBITHIE OlIEpaLlUU
U 3JIEMEHTBI CHMMETPUU: 3€pKaJIbHbIE U
CKOJIB3AIIHE OTPasKEHUsI, OOBIYHBIC U
BUHTOBBIE [TOBOPOTHI, HHBEPCUOHHBIE U
3€pKaJIbHbIE TIOBOPOTHI. Y MHO)KEHHE
onepanuii MpOCTPaHCTBEHHOW CUMMETPUHU
KPUCTAININYECKUX CTPYKTYP.
[IpoctpanctBennbie (PegOPOBCKUE) MPYIIIBI
CUMMETPUHU KPUCTAIUIMUECKUX CTPYKTYP.
[IpaBuna 3anucu CUMBOJIOB
MIPOCTPAHCTBEHHBIX TPYIII.

PI'3

Tect

Metoanl
HCCJICTOBaHUS
BHYTPEHHETO
CTPOCHUSA
KPHCTAJJIOB

OO6mas xapakTepucTuka JUPPAKIUOHHBIX U
CHEKTPOCKOMUYECKUX METOH0B
UCCIIEIOBAaHUS ~ CTPYKTYpbl  KPHUCTAJIOB.
JludpakMOHHBIE METOJBI  MCCIICIOBAHUS
BEIIIECTBA.

PentreHoBckue MeToipl. YpaBHEHHE
Byneda-bparra. OOmias xapakTepucTHKA
METOZI0B peHTreHorpaduu: wmeron Jlays,
METOJl  BpalleHWs,  METOJ  IOPOIIKA.
PentrenogasoBblil ananus.

Ob6nactu IIPUMEHEHHUS
pEeHTreHOTpapUIECKUX UCCIICJOBAHHH.
Hudpakiuss 3JIEKTPOHOB U HEUTPOHOB.
ONEeKTPOHHAs MUKPOCKOIHS.

PI'3

Onucanue Hu
CHUCTEMATHKA
KPUCTAJUIMYECKUX

CTPYKTYD

Yucno (bOopMyIBHBIX

PEHTI€HOBCKass IIOTHOCTb.
pacCTOssHUS, BAJEHTHBIE U TOPCHOHHBIE
YTJIBI. Koopaunanmonnoe YHCIIO 51
KOOPAMHALIMOHHBIN TTonudaAp. Yucino aTroMoB
B stuetike. OnpeneneHrne CTeXuoOMEeTPUIECKOM
hopmysl COEIMHEHMUSL. CoOcTBeHHast

CUMMETPHUS KOOPAMHALMOHHBIX IOJUAIPOB,
MOJIEKYJI U CJIOKHBIX HOHOB.

CucTtemMbl KpUCTAIIIOXUMHUYECKUX PANYyCOB.

XHWMHMYECKHE CBSI3M B KpHUCTAJLIaX.

Cucrematnika KpUCTAUNIMUECKUX CTPYKTYpP
10 THUITY CBSI3H.

OHeprus KPUCTAJUIMYECKUX
cTpykryp.lIpenensl ycTOWUMBOCTH CTPYKTYP.
Pacuer ontuManbHON CTPYKTYpBI KpUCTAILIA.
Teopurs MIOTHENIIMX MIAPOBBIX YIAKOBOK.

[Tonusapuyeckuii  METON  ONMCAHUS
KPHUCTAJUTMYECKUX CTPYKTYP

€ INHUILL u
MexxaToMHBIE

PI'3
Tect
Jlokmnassl

KoHnTponbubie

3aJaHusd




N3omopduzm u moauMoppusm.

CrpykTypHBIE THIIBI u
U30CTPYKTYPHOCTh

CTpyKTypHbIE  THIBl  KpPUCTAJIJIOB
npocThiX BemecTB. CTPYKTYpHbIE —THIIbI

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.

Koopmunamus aromoB. Kpucramimueckue
CTPYKTYpPbl ~ @JIOTPOIIHBIX  MOJAU(DUKALUMA
yriaepoja. OynnepeHsl, GbymaepuTsl,

¢bymnepuasl. YriaepoaHble HAHOTPYOKH.

CTpyKTypbl OMHAPHBIX COCTMHEHUMA
CtpyKTypbl MHTEPMETAINTNYECKUX

coenunennii. CemeiicTBa Medu, Mar"us, a-

Bosb(pama.. CTpyKTypbI COeIMHEHU N
HEMETAJIJIOB.
TpoitHble coenuHeHus (IIEPOBBCKHUT,

mmnuHenab). OCTpOBHBIE CTPYKTYpPBI  COJIEH
KHCIIOPOJIHBIX KHCIIOT. OcoGennoctu
KOOPJAMHAIIMH MEPEXOIHBIX U HETIEPEXO0IHBIX
MetaioB. Kumacrepsl.  Kpucramnuueckue
CTPYKTYPBI KOMILIEKCHBIX u
METAJIOOPraHUYECKUX COeTUHEHUH.
Kpucraninoxumusi CHIIMKaTOB.

Kpucraninoxumusi opraHu4ecKux BEIIECTB.
Kpucranamdeckue CTpyKTyphl MOJTMMEPOB U
OHOTOIMMEPOB.

Pedepar.  Pabota
¢ 6a3amu TaHHBIX

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

2.3.3 JlaGopaTopHbIe 3aHATHUSA

Ne Haumeroanme HaumenoBanue nabopatopHbix paboT Popwma Tekyiuero
pasjena KOHTPOJISA
1 2 3 4
2 I'eomeTpus Pabora c peanbHbIMH
KPUCTAIMYECKOTO |kpucTa/iaMu  (TIOATBEPKIEHHE 3aKOHA 3amura JIP
TIpOCTPAHCTBA  |hocTosMHCTBA

YIJIOB  MEXAY

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

rpaHsiMu

WUIIOCTpalusi  U3MeHeHus  GopMbl U

BI/IJIHMOP'I CUMMCTPUHU KpHUCTaJlJIOB B

3aBUCUMOCTH oT YCIIOBHH

o0pa3oBaHMsI.3HAKOMCTBO C  Hambojee




pacrpocTpaHEeHHBIMH JIBOWHUKAMH
KpUCTAJIJIOB MUHEPAJIOB).

Toueynas cummMmeTpus
KPUCTAJIJIOB

PaGota ¢ MogeasiMH  KpHCTaJLIOB
(Onpenenenue CUMMETpUU
KPUCTANINYECKUX  MHOTOTPAaHHUKOB -
KJIacca CUMMETPHUH, KaTETOPUH, CUHTOHUU.
[IpoennpoBanye KpUCTAIUIOB - IOCTPOEHUE
CTEpPEOrpamm. Bri6op
KpUCTAUIOrpapuyecknx  KOOPIUHATHBIX
OCell W €AMHUYHOM TPaHM B KpHUCTAIIAX
Pa3HBIX CHUHTOHUM.
Kpucrannorpadguueckoe HHIUIUPOBAHKE).
IIpumeHeHne TeopeM  B3aUMOJACUCTBUSA
omnepaluii M 3JIEMEHTOB CUMMETPUHU IS
BBIBOJIa KJIACCOB CUMMETPUHU

3amura JIP
PI3, T
KonTponbhas
pabota

OpOUTHI TOUEUHBIX
TPy

Poct 1 n3yyeHue KpUCTAIIOB
(CriocoOBl  MCKYCCTBEHHOTO  IOJIyUYCHHS

KpUCTAJIJIOB. BnMsiHME CHUMMETpPUHU CpEIbl
Ha (opMy pacTyuiero kpucrauia. Bnusuue
IIpUMECEd Ha CKOpPOCTb poOCTa TIpaHen
KpucTaJIoB. PacTBOpeHne u pereHepanus
KPHUCTAJUIOB. MeETobl KpUCTAUIM3alUuN W3
apoBoif (ha3el, pacTBOpa, pacIiaBa.
Onpenenenue kiaacca CAMMETPUN IIPOCTBIX
(GopM U UX XapaKTEpUCTHKA.

Pemenne rpaduyeckux ©  pacyETHBIX
3a/1ay. ITocTpoenue CTepeorpamMmbl
KPHUCTAJIJIOB 1o TOHUOMETPUYECKUM
JaHHBIM, OIPENEICHUE WX CHUMMETPUH H
BHEIIHETO BuAa. Pa3mMHOXkeHUE TrpaHy,
3aJlaHHOM cepuyecKUMH KOOpAMHATaMHU B
KOHKPETHOM  KJIacC€  CHUMMETPHM, U
XapakTEpUCTUKA  IOJYyYEHHOM  IPOCTOMU

(dhopMmbI)

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

[IpoctpancTBeHHas
CUMMETpUS
KpUCTATNIMICCKUX

CTPYKTYDp

CuMMeTpHusi  KPHCTAIUIMYECKHX
CTPYKTYP (Omnucanue CUMMETpPUHU
KPUCTAUIMYECKUX  CTPYKTYp 1O  HX
MIPOCTPAHCTBEHHBIM MOJIEIISIM
(mapoCTep>KHEBBIM U TIOIHAAPUICCKAM) H
MO0 TPOCTEWIIMM  TPOCKIMSIM, BBIOOp
JJIeMEeHTapHOM sueilku (sueliku  bpase),
MOJICYET €€ MaTepHabHOTO COJAEpIKaHUsS
(uucna (bopMyIbHBIX €IMHUL),
ompeneneHue Tuma  pemerkd  bpase,

PI'3
Kontponbnas
pabota




OIpeICNIEHNE KOOPAMHALIMOHHBIX 4YHUCEN U
MHOT'OT'PaHHUKOB, reOMETPUUYECKOTO
Xapakrepa CTPYKTYpBHI, ONMCAaHUE
CTPYKTYphl KpHUCTalla B TEPMUHAX TEOPUU
IUIOTHEWIINX YIaKOBOK)

6 MeTob MogaeanpoBanue CTPYKTYP
HUCCJIICNOBAHUA KPHUCTAJLIIOB, pacyer OINTUMAJIbHOM PT3
BHYTPCHHCTO CTPYKTYPBI KPHCTAJLIA
CTPOEHHUS KPUCTAILJIOB
7 Onucanue u CTpyKTYpbl W  CBOMCTBA  NPOCTBIX 3amura JIP
cUcTEeMaTuKa BeLeCTB (A3yuenue SABJICHUI PI'3
KPUCTANIMYECKUX (M30Mopdu3Ma U MOIUMOpPHU3Ma, SHEPrus
CTPYKTYp KPUCTAJUTMYECKUX CTPYKTYpP, CHUCTEMAaTHKa

CTPYKTYyp 1O THIy CBs3HM, pabora
MOJCIISIMH  CTPYKTYp  METauIOB |

HEMETAJLIOB)
8 CtpyKTyphI CTpYyKTYpHbI M CBOIiCTBA COeIMHEHUI
KOHKPETHBIX (MopaenupoBaHue u Samura JIP
KpuUCTajlioB KpucTtaymorpaduaeckoe onucanue| 3alluTa pepeparos
CTPYKTYpP OMHAPHBIX, TPOMHBIX,
KOMILICKCHBIX, METAJJTIOOPTaHUYECKUX

COE/IMHEHI. Y CTAHOBIICHUE CBA3U MEXIY
CTPYKTYpOi U  HEKOTOPHIMH  (DU3HKO-
XUMUYECKUMH CBOMCTBAMU KPUCTAIIIOB)

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

KypcoBsie paboThl (poeKThl) y4eOHBIM IJIAHOM HE TTPETYCMOTPEHBI

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEJIbHOI PadoThI
00y4YarOIIUXCS 10 JUCHHUILIMHE (MOLYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00€CTIEUeHUS TUCIUTIITUHBI 110

Ne Bup CPC BBITMIOJTHEHUIO CAMOCTOSATEIbHONU padOThI
1 2 3
1 |Teopernueckas 1. Eropos-Tucmenko O.K. Kpucramanorpadus u KpucTasuioXuMus.

camomnoarotoBka |M.: K1V, 2014.— 592 c.
2. Meronnueckue yka3zaHUs II0 OpraHU3AlUUA  CaMOCTOSITENBHON
pabotel mo nucuuiuinHe «Kpucramiorpadus», yTBEp:KICHHbI(
kadenpoir oOmel, Heopranmueckoil xwummum u HWBT B xumun
npotokoa Ne 1

or 29.08.2017 .

2 [ToarotoBka k JIP |1. Cropoxenko T.II. Metoauueckue yka3aHus K J1abOpaTOPHBIM
paboTtam mo Kpucrtajorpaguu, yTBepKJIeHHbIe Kadeapoil, MPOTOKOJ]




Nel o1 29.08. 2017 1.

3 Pedepar 1.bartu X., Ilpuar A. Munepanorus s cryaeHtoB. — M.: Mup,
2001.
2. . Meroauyeckue pPeKOMEHAALWU K OpPTraHU3alHi ayJAUTOPHOW H
BHEAYIUTOPHON (camocTOSITENBbHON) paboTHI CTYZICHTOB:

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

2018. 89 c.

4 PI'3 1. Eropos-Tucmenko FO.K. Kpucramnorpadus u KpucTammoXuMusl.-
M.: KOV, 2014.— 592 c.
2. Mrwomnep VY. CrpykTypHas HeEOpraHuyeckas XUMHUSA. -

Honronpyansiii: M3natensckuii nom «MuaTemiex, 2010.
3.Cropoxkenko T.II. KoHTposibHBIE M TpPOBEpPOUYHBIE PAOOTHI TI(
Kpuctamorpaduu, yTBepKIeHHble Kadenpoil, mportokon Nel o1

29.08.2017 r.
5 Joxiapl, 1.nTepHeT cailThl Beaymux rocyaapcTBeHHbIX BY30B u HaydHbBIX
HNpe3eHTaunu opranmzanuii PO: MI'Y, CIIoI'Y, PXTY, HI'Y, Kyol'Y, PAH PO u
Ap.
2. Meroanyeckue pPEeKOMEHIAIMM K OpraHu3alid ayAUTOPHON
BHEAYJAUTOPHON (camocToATENBHOMN) paboThI CTYJICHTOB

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

Y4eOHO-METOAUYECKUE MaTepuaibl NIl CaMOCTOSITENILHON pabOThl O0yYaromMxcs W3
YuCiIa MHBAJIUIOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37J0OPOBBS M BOCIIPUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUSL:

—B MI€YaTHOU opMe yBEIMUEHHBIM IPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

J17i U1 ¢ HapYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoO (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Opranmzanus HW3Y4YeHHs MaTepuaja Kypca OCYIIECTBISETCS Ha OCHOBE CHCTEMHO-
JESTENIbHOCTHOTO TOAX0Aa U PEKOMEHAAINA TEOPHH MO3TAMHOTO (POPMHUPOBAHHUS YMCTBEHHBIX
JnercTBuid. JIeKIMM HOCSAT MOTHBAallMOHHO-TIO3HABATENBHBIA XapakTep, Mal0T YCTAaHOBKH K
(GOpMUPOBAHUIO OMpEICNEHHBIX JEHCTBUN (BBISIBICHHE JIIEMEHTOB CHMMETPHUM, AaHAIU3
KPUCTAJUIOXUMHUYECKUX 3aKOHOMEPHOCTEH, Mpe/cKa3aHue CTPYKTYp U T.J.) DTUM TpeOOBaHUSIM
OTBEUaeT 0TOOp M3Yy4aeMOro MaTepuana, ydeT ero 3HaYMMOCTHU ISl PAKTUIECKOM IeITeTbHOCTH
CIeNUATUCTa-XUMHUKa, (POPMHUPOBAHNUE HYETKOTO TPEJCTABICHUS O MECTE KPUCTAUIOXHUMHUHU B
CHUCTeME JPYyTruX €CTeCTBEHHbIX HayK. JlabopaTopHble 3aHATHS TMPU3BAHBI (HOPMHUPOBATH
JEWCTBUSI B MAaTE€pUAIM30BAaHHOM BHJE W B peud oOydaeMbiX. J[7s TOBBIIEHUS WX
3¢ (HEeKTUBHOCTH UCTIOIB3YIOTCS KaK TPAJAUIIMOHHBIE U IaBHO OTNpaBIaBIINe ce0sl IpUeMbl paOOThI
C MOJEISIMU KPHCTAJIJIOB, TAOJIMIIAMH, PUCYHKaMH, TaK U HETPAIUIMOHHBIE METOMBI: JEIOBBIE



TPEHHUHTH, 3aHSATUE - KOH(EPEHIUs, IKCIPECC-TECTUPOBAHNE, KOJUIGKTHBHASI CAMOCTOSTEIbHAS
paboTa, MeToa MaibIx Trpymni. Ha 3akirounTenbHOM 3Tane o0ydyeHUsl CTyACHTaM IpeiaracTcs
BBITIOJTHEHUE CaMOCTOSTEIILHBIX pa0OT MUCCIIEI0BATEIHCKOTO XapaKTepa, PEIIeHNEe MPAKTUISCKUX
3aja4, KecoB, TPEOYIOUIUX TBOPUECKOTO MpeoOpa3oBaHUsl YCBOCHHBIX 3HAHUIA.

JI1st ”HBAUAOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS UCIIOJIb3YIOTCS
o0pa3oBaTeibHbIe TEXHOJIOTHH, TO3BOJISIFOIINE MOJHOCTHIO MHIUBUYaTU3UPOBAThH COJIEpKaHue,
METO/JIbI ¥ TEMIIBI y4eOHOU JAESITeTbHOCTH, BHOCUTh BOBPEMsI HEOOXOIUMbIE KOPPEKTHBBI KaK B
JEeSTENIbHOCTh CTY/IEHTA MHBAIN/IA, TaK U B JIEATEIBHOCTh MPENO01aBaTeNsl.

Bup 3ansTuit Hcnosb3yeMble MHTEpAaKTUBHBIE KommuectBo yacos
(J1, 13, JIP) 00pa3zoBaTelIbHbIC TEXHOJIOTHH
Jlexun Jlexius c 3JIEMEHTaMU 10
Meaarorn4ecKomn IBPUCTHUKH,
JICKIUSI KOHCYJIbTAIIHS
JIaboparopHbie pabOTHI HuanoroBoe o0yuenue, Oecensl, 16
pa3bop cuTyanui, KoH(pEpCeHIHs,
MIPE3CHTALIMK U aHAJIU3 pa3pabOoTOK
HTtoro 26

4. OneHOYHbBIE CPEICTBA Il TEKYIIEero KOHTPOJIsl YCIIeBAEMOCTH M NMPOMEKYTOYHOM
arrecTaunu

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

1abopaTopHBIX PabOT B BHUAEC TECTOB W KOHTPOJBHBIX pPabOT, OTYETOB IO BBITOJHECHUIO

WHAUBUAYAIbHBIX W TPYNIOBBIX pPAacYETHO-TpaUUeCKUX 3a/laHui, y4acTHI0 B OOCYXKIEHUU

JIOKJIAZ0B M pEIIeHHs Kelc-3aaad. [IpomeXyTO4YHBIM KOHTPOJIb OCYIIECTBISETCA IIPHEMOM

’K3aMeHa BO 2 ceMecTpe.

4.1DoH/1 OLIEHOYHBIX CPEACTB /ISl MPOBeAeHUsl TeKYyllel aTTecTaluu
(B momHoM 00BéMe DPOC mno kpuctamuorpapuu o(opMiIeH Kak  MPUIOKEHHE K
porpamme)

4.1.1 IlpuMmepsl 3aaaHui, 32724, pACCMATPUBAEMbIX HA 3aHATHAX

1. PaccMoTpuTe auarpaMMmbl COCTOSIHUSL YIJIEpPOAa, CEpbl, BOABI [2] M oIlpenenure YCIOBHUS
CYIIIECTBOBAHHMS ITHX BEIIECTB B KPUCTATUTMIECKOM COCTOSTHHH.

2. Kakue BemiecTBa OTHOCATCS K JKUJAKMM Kpuctamiam? Ilepeuncnure cBOWCTBA JKUIAKUX
KPUCTAUIOB, OOYCIABIMBAIOUINE WX TPOMEKYTOYHOE TIOJIOKEHHE MEXKAY >KUIKOCTIMH U
KpUCTAIIJIAMH.

3. IlpuBeiuTe BO3MOXKHO OOJIBIIIE IPUMEPOB AaHU30TPOIIUN CBOHCTB KPUCTAIUIOB.

4. Kakue cBoiicTBa HEKOTOPOH MOPLMHU BEIIECTBA U OJJHON MOJIEKYJIbI COBMAIAl0T?

5. B ueM oTiiume crekia oT kBapia’?

6. PaccmoTpure y30p 000€B B Balllell KBapTUpE U MPECTaBbTE MIIOCKYIO

CEeTKY, COOTBETCTBYIOIIYIO JTAHHOMY Y30DY.

7. Kakum ycrnoBHsIM JOJKEH MOAYUHATHCS BEIOOP

a) TUIOCKOW CETKH, 0) IPOCTPAHCTBEHHOMN PEIICTKH?

8. B mByx cocymax HaxonsaTcs ra3zooopasubieHCI " NaCl. ITo mepe mocTeneHHOTO
OXJIXKJ/ICHUSI COCYIIOB TIPH JIOCTHIKCHWH HEKOTOPBIX OMNpEAETCHHBIX TeMIepaTyp HauyMHAeTCs
KoHJeHcanus BemecTs U Bbinensitores kpuctautbl HCI u NaCl. Onummre pasnuuus nporeccos
obpazoBanus kpuctaummdeckux HCl u NaCl u cBoiicTBa 3THX KPHCTAILIOB.



9. Oxcun Maraus W (QTOpPUA HATPUS HMMEIOT OJWHAKOBBIE KPUCTALTUYECKHE CTPYKTYPHI.
Kpucrann MgO noutu B nBa pasza tBepke NaF. Temneparypsr ux miaBiaeHus 2830°C u 992°C
COOTBETCTBEHHO. OOBSICHUTE MPUYUHBI CTOJIb CHIILHOTO PAa3JIMUMs CBOMCTB 3TUX BEIIECTB.
10. ITouemy MOJIEKYJIbI TAJIOTEHOB 00PA3yIOT MOJICKYJISIPHBIC KPUCTAILIbI?
11. YeM 0OBsICHSICTCS BRICOKAsI TBEPJOCTh HEMETAIUIMYECKMX KOBAJICHTHBIX KPUCTAIIIOB?
12. TlepeuncnuTe BCce TUIIBI CBSA3EH B CTPYKTYpeE rpadura.
13. Eciu B CTpyKType AMOKCHIA KPEMHHUS 3aMEHUTb KPEMHUH Ha yIJepoj, HCXOJHas
KpUCTAJIIMYECKast CTPYKTypa He coxpansercs. [louemy?
14. Kak onpenenuTs CUMBOJI IPaHH, OCHOBBIBASICh HA 3aIIUCH 1I€JIBIX YHCEN?
15. Haitaute cuMBOJIBI TIJTIOCKOCTH, OTCEKAIONIEH Ha OCSX KOOpAUHAT OTpe3ku 4a, 3B, 2c.
16. OnpenenuTe CUMBOJI HAlpaBJIEHUS, MPOXOJALIETO yepe3 Havaylo koopauHaT O U TOUKY C
KoopauHatamu a/8, 3B/8, 5¢/8.
17. Onpenenure CUMBOI HampaBleHUs, nmpoxoasiiero yepe3 Touku A (O, B/2, ¢/2) u B(a/2, O,
c/2).
18. 3anummTe CUMBOJIBI Y3710B TPAaHELIEHTPUPOBAHHON KyOHMUECKOM SYCHKH.
19.IlpuBenute npumeps! GUryp, 001a1a0MUX LIEHTPOM CUMMETPHUH.
20. Kakoe HanpaBjieHH€ B MHOTOI'PaHHUKE Ha3bIBA€TCS MOJIIPHBIM?
21. Haiinure 31eMeHThl CAMMETPUHU U H300pa3uTe MPOEKIUU IpaHel u
AJIEMEHTOB CUMMETPHUH CIEAYIOLIUX MHOTOIPAaHHUKOB: OKTa3Ip, KyO,
MPSIMOYTOJIBHBIN Mapaieenunie]l, TeTparoHalibHas JUIupaMuia, TPUroHalbHAs IpU3Ma,
TETPa3P.
22. Kakas ¢urypa MoxeT 00s1agaTh
a) LIECTEPHOI MOBOPOTHON OCbI0 CUMMETPHH;
0) 1ecTepHOl HHBEPCHOHHOM OCBI0 CUMMETPUHU.

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

n = Jon, T.€. MHBEPCHOHHbIE OCH SKBUBAJICHTHBI 3¢PKAJIbHO-IIOBOPOTHBIM

OCSIM YABOEHHOT'O TOPSAKA
24. Haiigute 5IeMEHTHl CHMMETPHUH, KOTOPbIE BO3HUKAIOT MPHU COYETAaHWU IJIOCKOCTEH,
nepecekaromuxcs nox yriaom: 1) 45° 2) 60°

4.1.2 PacueTrHo-rpadmyeckne 3a1aHusA

1. Omnpenenute YKUCIIO y3JI0B U CUMBOJIBI Y3JIOB:
1.1. DnemeHTapHas sUelKa CTPYKTYPbl MEIH
1.2. DnemeHTapHas sUeiiKa CTPYKTYpPHI chanepura
1.3. DnemenTapHas siuelka CTPyKTYpbI QIiroopuTa
1.4. DnemenTapHas suelika CTPYKTYpbI alIMasa.

2. Jlns yka3aHHOW MPOCTPAHCTBEHHOHN TPYMNbl MOKAKUTE HA MPOCKIUH PACIIONIOKEHHE
AJIEMEHTOB CUMMETPHH:

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

Hanecute Ha 3TOT pUCYHOK TOYKH, MPEACTABISAIONIE COOOM OOIIYI0 CHCTEMY HKBHUBAJICHTHBIX

NO3UIUI M 3allMIIMTEe UX KoopAauHarbl. CrenaiTe TOKe caMmoe I BO3MOXKHBIX YacCTHBIX

MTO3UIUH.

3. B kpucramnmueckoil cTpykType, coxepkaimiei arombl 3neMeHToB A u B, arom A
pacrnoyiaraeTcsi B Hadajle KoopAuHaT. M3BeCTEH THI PEMIeTKHM M KOOPAMHATBI HEKOTOPBIX
aToMoB B. Pa3MHOXUB aTOMBI JA€iiCTBHEM TpaHCISALUN, M300pa3uTe MPOEKIHUIO SUCHKH,
HaliiuTe KOOPJIMHAIMOHHBIE YHCIa M KOOPJMHAIIMOHHBIE MHOTOIPAHHUKH BCEX AaTOMOB.
[TapameTpsl sUEKU B MpeAenax OTpaHUYCHUMN, HajJaraeMbIX THIIOM DEIIETKH, BBIOEpUTE

MIPOU3BOJIBHO.
Tun sueliku Koopaunatst atoma B
Kybuueckas rpaHenieHTpupOBaHHAS Va Vo Va

PomOunueckast 00beMHO-LIEHTPUPOBaHHAS 0 % »



10.

11.

12.

13.

TerparonanbHasi IPUMUTUBHAS % 00; 0%0

Kyb6uueckas npumMuTHBHAs 2 0, 0% 0% .
Onpenenure KOOpAMHAIIMOHHBIE 4YHCIAa W KOOPAMHALMOHHBIE MHOTOTPAaHHUKU  JJIs
MIPOCTPAHCTBEHHOM PEIIETKH:

4.1. Xnopuna natpust 4.2, Xnopuga uesuss 4.3. @moopura 4.4. Meau
Onpenenure HaOOp JIEMEHTOB CUMMETPUH M MPAaBUIBHBIE CUCTEMbl TOYEK MPU HAJIUYUU
NPUMUTHBHOH pemmeTku bpass u ocu 43, coBnanatouieii ¢ Harpasiaenuem OZ.
Onpenenure Bce 3JIEMEHTHl CHMMETPHUM, BO3HMKAIOUIME B NPUMHUTHUBHON sYeilke B
pe3ysibTaTe B3aUMOJICHCTBUSI BUHTOBOM OcHU 21, coBnamaromei ¢ ocbto OY |, U MI0CKOCTH
CHUMMETPUU M, MPOXOJAIIEH NEPNeHAUKYIIpHO 27 Ha BbicoTe Y=1/4. YKaxuTe, Kak
pAacIIoNIOKEHBl 3JIEMEHThl CHMMETPUM M KaKOBBI KOOPIMHATHI TOYEK OOLIEH MpaBUIBHOMN
CUCTEMBI.

[TpoctpancTBenHas rpynmna P2i/c comepkut, kak BUIHO U3 €€ 0003HaueHusl, BAHTOBYIO OCh
21 ¥ TUIOCKOCTh CKOJIB3SIero oTpaxeHus c. Ompexenure: a) Kakue BO3HHUKAIOT
JOTIOTHUTEJIbHBIE 2JIEMEHTHl CUMMETPUU; B) YAOOHBINH BHIOOp Havajia KOOPAMHAT; C) KaKue
BO3MOYKHBI MIPABWJILHBIE CUCTEMBI TOUYEK.

Munepan 6uprosza coaepxkut (B % mo macce) 2,3% H, 14,2% P, 24,8% Al, 58,7% O u
npuMech Melu (ONpeeIIoNIyI0 OKpacKy). BreiBeaure npocteiinyo GopMyny coeauHEHUsI.
3amumute ¢GopMyny MHHEpana B BuAe (GOPMYJT BO3MOXHBIX €0  COCTaBJISIONINX
KOMITOHEHTOB (COJIb, OKCHJI, THAPOKCHI, BOJIA).

Menp oOpa3yer ABa MPHUPOAHBIX OCHOBHBIX KapOonata asyputr 2Cu COsCu (OH); u
manaxut Cu COsz Cu (OH),. Uccnenyercs oaun u3 3Tux kKapOoHATOB. J{J1s1 3TOr0 MpOKaIMiIn
1,84 r xapbonata u monyuwiu 13,26 r CuO, 3,67 r CO; u 1,50 v HyO. Ilpu nelictBuun
n30bITKa XJIOPOBOJOPOAHON KHCIOTHl Ha 0,463 T TOro xe kapOoHarTa BBIIENNUIOCH 238 Mil
COz npu 295 K u 99480 Ila. ITonyyeHHsblil pacTBOp MOABEPIIIN 3JIEKTPOJINU3Y U BBLACIUIN
0,266 T meau. Kakoii kapOoHat nzyuancs?

PenTreHoBckue uccieqoBaHus Mokasand, uro cuiawia kamus KSiH3 umeer kyOudeckyro
CTPYKTYypy THIIa XJIOpUA HATpuUs ¢ aromamu Kanus B nonoxenusx 000, /2 %2 0,0 %2 %, %2 0
Y2 m aromamu kpemHHUs B mojoxeHusx 00 Y2 , % 00, 0%0,%n%"'%. Pebpo
JlIeMEeHTapHOU siueliku paBHO 7,15 A. Bce aTombl BOAOpOAa HAaXOAATCS B BUJE CHIIMII-
anvoHa SiH3™ 1 He cO3/1al0T HANPSHKEHUS B PEIIICTKE.

1) TlpencraBbTe Ha 3CKH3€ DJIEMCHTApHYIO SUYEHKY, MOKA3bIBAIOIIYI0 OTHOCHTEIbHBIC

TIOJIOXKEHHUS aTOMOB KaJusl U KPEMHUS.

2) TlokaxwuTe pacmosoXeHHe HOHOB Ha MPOEKIINH.

3) Paccuuraiite paccrosinue (A) MeXIy OMMKAHIIMMU aTOMaMH Kalusi U KPEMHHUSL.

4) BpluKcaUTE MIIOTHOCTD KPUCTAJIIIA.

bopruapun natpus NaBH, wnmeer rpaHeneHTpUpOBaHHYIO KyOMUYECKYIO CTPYKTYpY, B
KOTOpOW 4eThIipe aToMa HaTpus 3aHuMaroT monoxkenus 000, 0 %%, % 0%, % %0 n
yeTbIpe atoma 6opa - Y2 %2 %2, 200, 0% 0, 00 %2 . PeGpo snementapHoii stueiiku ag =6,15
A. Ha »sckm3e aneMeHTapHOW SYEHKH YKaKATE€ OTHOCHTEIBHOE PaCIOJIOKEHHE aTOMOB
HaTpus U 6opa. PaccunraiiTe TNIOTHOCTH KPUCTAJLIA.

PaccuuraiitTe moTHOCTH cepeOpa, €cilud HU3BECTHO, YTO METall KPUCTAIU3YeTCs B
rpaHeleHTPUPOBAHHON KyOnueckoi (hopMe, a pacCTOSHUE MEXAY OMKAaUIIMMU COCETHUMHU
aToMaMmH paBHO 2,87 A.

KommiekcHoe coennuenue nepxiopata cepedopa u 6enzona AgClO, CeHg (M =285 r/moib)
UMeeT pOMOHUYECKYIO CTPYKTYpPY C pa3Mepamu 3JeMeHTapHOU siueliku a=7,96 A, B=8,34 A,



c=11,7 A. Ha kaxayio 3JIeMEHTapHYIO SYEHKY MPUXOTUTCS YeThIpe (POPMYIbHbIC eIUHUIIBI.
Onpeznenute INIOTHOCTh KPUCTAILIIOB.

4.1.3 3apanusi ISl MOATOTOBKHU K TECTOBOMY KOHTPOJIIO

1. [laiiTe ompeaeJieHue cjeayIOLIeMy NOHITHIO:

[IpoctpancTBeHHAs peuieTka. [ImockocTh 3€pKaJIbHOTO OTpPaKEHUS.
[Momumopdusm.Kpucrammmyeckas ctpykrypa. IloBopoTHas ock cummMeTpuu. M3omophusm.
Toueunass rpymnma cummetrpun. ['abutyc. Pemerka bpase.Knacc cummerpuu. AHuzorporms.
Cunronus.IlpoctpancTBeHHas rpynna cuMMmerpud. ['oHunomerpus. HBepcuoHHas ochb
cummeTpun.Cummetpusi. KoopauHaAIMOHHBIN MOAUAp. DiemeHTapHas sueika.llmockocth
3epKanbHOro orpaxeHus.Kpucrammueckas crpykrypa. BunToBasg ocs cummerpuu. basuc

STUEHUKU.

2. JIisl KasKI0r0 U3 NMepeYrcJIeHHbIX HUKE BelleCTB YKAXKUTE THII KPUCTAJLIHYeCKOM

pelIeTKH:
2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.7.
2.8.

Hadramun, okcun maraus, rpadur.

I'moko3a, cymedar HaTpus, cepa.

Womun uesusi, Melb, Je.

Anmas, okcup yriepoaa (1Y), Boasdpam.

XJ1opuj HaTpus, BOJOPO]I, KEIe30.

Oxkcujt amoMUHES, 30JI0TO, caxap.

Kucnopon, napadgun, propu Kambys.

Cdanepur (cynbdua MUHKA), OKCUI KPEMHUS, MATHUH.

3. CBoiicTBa KPUCTANINYECKUX BElIECTB ¢ PA3JIMYHBIM THIIOM XMMHUYECKOH CBSI3U
3HAYHMTEJbHO PA3JIMYAKTCH. JTUMH CBOMCTBAMH MOTYT OBITH CJIeAyolIue:

a) HHU3Kas TeMHepaTypa IIJIaBJICHUS, CKIOHHOCTD K Cy6JII/IMaI_II/II/I, XPYHKOCTI), OTCyTCTBI/IG
3JICKTPUIECKON TIPOBOJUMOCTH;

0) BbICOKasl TeMIlepaTypa IJIaBICHUSI, XPYIIKOCTb, JJIEKTPUUIECKasi IPOBOJAUMOCTD B
pacIuIaBJICHHOM COCTOSTHUU;

B) BBICOKAsl TEMITepaTypa IIaBJICHUS, JJICKTPOU3O0JSIIUOHHBIE CBOMCTBA;

T') yMEPEHHO BBICOKAs TEMIIepaTypa IUIaBJICHHs, BRICOKAs dJIEKTPHUUECKast MPOBOANMOCTb,
IIJTACTUYHOCTD.

VKkaxuTte g KaxkJAO0ro TMpEACTAaBICHHOTO HUXKE THUIA KPUCTAIIMYECKON pEeIIeTKH
COOTBETCTBYIOIINE XapaKTEPHbIE CBOMCTBA BEIIECTB:

Tun pemerku CBoOICTBAa BeIleCTBa
1. Uonnas

2.MounekynsipHas

3. AtoMHas

4 Mertannndeckas

4. N300pa3uTe 3j1eMeHTHI CHMMETPHH C IOMOIIBIO CTepeorpaguuecKoil NpoeKInu:

4.1. mm2 4.2.  6/mmm 4.3. 422 4.4. m3m

45. m3 4.6. 43m 4.7. 23 4.8. 4mm

5. Iokaxurte npeodpazoBanme:

LlenTpoM cuMMeTpUn

I1110CKOCTBIO 3€PKATBHOTO OTPAKEHHS
HNuBepcuoHHOM ochlo 4
WNHBepcrnoHHOM OChl0 3



3epKaJIbHO-IIOBOPOTHOM OChIO 4
[IlecTepHoil OCBIO

YeTBepHOU OCBHIO

OcbIo TpEeThero Nopsiika

6. Onpenenure KJIacc CAMMETPHM:
6.1. ky0a; 6.2. okTarapa; 6.3. TeTpas’apa; 6.4. TeTparoHaAJIbHOW TUTIMPAMUJIBL;
6.5. IpAMOYTOJIbHOTO TNapajuiesnienumena; 6.6. TpUroHaJIbHON MUPAMUIBI,
6.7. rekcaroHajJbHOU IMPU3MBI; 6.8. KOCOYTOJIbHOTO Mapajuieenunesa.

7. Omnpenenure CMMBOJIbI Y3J10B H YHCJIO Y3JI0B:

DnemeHTapHas suelika anmasa
DneMeHTapHas siuekika Qurroopura
I'paneneHTprpOBaHHas sYehKa
OO0BEMHO-TICHTpUPOBAHHAS sSTYEHKA
DneMeHTapHas sueika MeIu
DnemeHTapHas sueiika canepura
bazouentprupoBaHHas srueiika
DneMeHTapHas ssuelika KAMEHHOH COJn

8. IIpaBuia kpucrauiorpagpu4eckoil yCTAHOBKM KPHCTAJJIOB:

8.1 TerparonanbHOl cuHTOHMH 8.2. MOHOKIMHHOW CUHTOHUU

8.3. TpuknunHoi cuaronnu8.4. I'ekcaroHaqabHOM CUHTOHUH 8.5. PomOunueckoi

CUHTOHUH 8.6. KyOuueckoii CHHTOHUM
8.7. TpuroHaJiIbHOM CUHTOHUU 8.8. TeTparoHaJibHOl CUHTOHUH

9. Crepeorpaduyeckasi MpoeKus 3JIeMEHTOB CAUMMETPUH 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. xyba; 10.2. TerparoHaJlbHONOUITUPAMUIBI;
10.3. rekcaronanbHo# npusMel;  10.4. nuTeTparoHaIbHONU MPU3MBI ;
pom0031pa; 10.6. TpUTOHAILHOTO TpaMNenodipa

10.7. TeTparoHanbHOrO CKaJIE€HO3pa 10.8. tuTpUroHaIbHOUOUIIUPAMU/IbI

11. IMokaxuTe TPAHCIAAUMM:

11.1. O6béMHOLIEHTpUPOBAaHHOM stueiiku  11.2. I'paHeneHTpUpOBaHHOM SUeHKH
11.3. TlpumutuBHO# stuetiku  11.4. basoneatpupoannoit C

11.5. basouentpupoBannoit A 11.6. basouentpupoBannoii B

11.7. KyObuueckoil rpaHelIeHTpUPOBAaHHOM sueiKu

11.8.PomOHueckoii 00bEMHOIICHTPUPOBAHHON STUEHKH

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

125 24 126 4 12.7 6; 12.8 43

13. Onpepennre CHHIOHHI0O W KJIACC CHMMETPHHM, COOTBETCTBYHKIIHME YKA3aHHBIM

NPOCTPAHCTBEHHBIM IPyNIaM:



13.1. Fd3m 13.2. P63/mcm 13.3. P4322 13.4 Pn3n
13.5. Ccc2 13.6 Phca 13.7. Pmn2; 13.8. 1212124

14. TlokaxuTe Ha TNPOEKUMH IJIEMEHTAPHOW SYEHKHM PACHOJIOKEeHHE 3JIeMEHTOB
CHMMETPHUH B IPOCTPAHCTBEHHBIX IPYNIIaX:

141 Cc 142 P2/m 143 P1 14.4 P2,
145 Pm 146 C2 14.7  P2i/m 148 C2/m
15. Onummure 0011yI0 NPABUJIBHYIO CHCTEMY TOYEK:
151 P1 152 C2 153 Pm 154 Pc

155 Cc 15.6 P2/m 15.7 P2 15.8 P2;

16. Onpenennre 4ncjio popmMyJbHBIX eIUHHI B SUYeiiKe:

16.1 Xnopuzaa Hatpust 16.2 Xnopunaa uesust 16.3 ®dmrooputa
16.4 Anmaza 16.5 Chanepura 16.6 Menu 16.7 Bonbdpama
16.8Maruus

17. Hapucyiite cTpykTypy 10 €€ CIOBECHOMY ONuUcaHuio. Brinenus sueiiky bpase,
JaiiTe €€ MOJHYI0 XapaKTepUCTUKY: TUIl pelieTku bpase, uncio QopMynbHBIX
eauHul Z, KOOpAMHAIMOHHBbIE 4YHCIAa W KOOPAMHALMOHHBIE MHOIOI'PaHHMKH.
HasoBute CTpyKTypHBIN THII.

Ne | ®opmyaa Onucanue CTPYKTYpbI

1 AxX Atombl X 00pa3yloT KyOM4eCKyI0 IJIOTHEHIIYIO YIAaKOBKY,
aTOMBI A 3aCeJsII0T BCe MYCTOThI OJTHOTO TUMA

2 AX Atombl X 00pa3yloT TI€KCaroHaJlbHYyI IUIOTHEHIIYIO

YIIaKOBKY, aTOMBbI A 3acensor IMyCTOTBI OAHOI'O TUIIA

3 AX> Atombl X 00pa3yloT TeKCaroHaJbHYyl IUIOTHEHIIyIO
YIIAaKOBKY, aTOMBI A 3acCeJsIOT MOJIOBUHY IIyCTOT OJHOIO
TUIA NEPIEHIUKYISPHO INIaBHOM OCH YHNAKOBKH, IPU 3TOM
CJIOM 3aHATBIX IYCTOT YEPEAYIOTCS CO CIOSIMU HE3aHATBIX

4.1.4 MopenupoBaHue: HU3roTOBJIeHHEe Mojeseill MPoOCThbIX GOpM KPHCTAILIOB U
ONMCaHUe UX CHMMETPHH B PAMKAaX TEOPUH TOYEYHBIX IPyNI CHMMETPHHU
IIpocTbie ¢opmbI:  OKTadap, TETPadAp.Kyd, poMOO3Ap, TEeTparoHadbHBIA Tpamenodap,
TETParOHaJbHBIA TETpadAp, TPUTOHAIBHBIM CKaJICHO3JpP, TETParoHajabHbIM CKaJICHOdIp,
TPUTOHAJIBHBIM Tpamnenodip, IeKcaroHaJbHbIM Tpanenodip, JEeBbId M IpaBbli poMOHuecKHe
TETPa’Apbl,  HMKOCAdAp,  AUTPUTOHAIBHAAUIMPAMMUAA,  JUTETparoHalbHasIUIUpaMUIA,
poMboa0AeKadIP, TETPAreKcadIp, TEKCOKTadP U JIp.

ILnan onucanus Mojae/eldl KPUCTALIOB

1. OnpenenuTb CHMMETPHIO KpUCTAJLIA:
- KaTeropuio, CUHMOHMIO (JaThb XapaKTEPUCTHKY YIJIOBBIX BEIWYUH MEXKIY KOOPAMHATHBIMHU
HAIpPaBJICHUSIMN).

2. 3amucathe kinacc (rpymnmy) cuMMmerpun B cumBoisiax bpase, lllenduuca, B
MEXYHApOJAHON CUMBOJIUKE.



3. Haueptuthb crepeorpaguueckyro MpoeKIrio Kilacca CAMMETPUU U 0003HAYUTh Ha HEl
HaIpaBJICHUS BRHIOPAHHBIX KOOPJAWHATHBIX ocelt X, Y, Z.

4. Ha  crepeorpadudeckyro  TpoeKkiui0O  Kilacca  CUMMETPUHM  HAHECTH
THOMOCTepeorpauueckue MpoeKIMH rpaHell KpucTasuia.

5. JlaTh XapakTepUCTUKY MPOCTOH (HOPMBI KpUCTAIIA: KOJTUYESCTBO TPAHEH, YacTHAS WUITH
oOmras nmpocras (opma, 3aKpbITast UM OTKPBITas MpocTas popma.

6. [IporHIUIIMPOBATh TpaHu MPOCTOi hopMmbl (onpeaeauTh uHaekco hK,l)

7. IlpuBecTr Ha3BaHKUE KaXKIOH TPOCTOM (hOPMBI, yH4aCTBYIOIIEH B OIPaHKE KPUCTAJLIA.

8. Ha3Barp kitacc cuMMeTpuH (1o o01el mpocToid hopme).

I[lnan onucaHus Mojeseil KPUCTAUINYECKHX CTPYKTYP

1. Beigenuth B MOJIETTH KPUCTAUTMYECKOM CTPYKTYPHI sSUeiiKy bpase.

2. OnpenenuTb CUHTOHMIO U 3aIIMCaTh KOHCTAHTHI AJIEMEHTAPHOMN SIMEHKU: TapaMeTphl 4,
b, C 1 yriioBbIe XapaKTEPUCTHKH.

3. Onpenenuts TN peuieTku bpase.

4. CocuuTarh, CKOJIBKO aTOMOB PA3JIMYHBIX TUIIOB IPUXOJAUTCSA HA OJHY JIEMEHTapHYIO

saueiiky. OnpenenauTs ( Wik MOATBEPAUTD) THUI POPMYIIbI COSTUHEHUS.

5. PaccuuTaTh uncio (OpMyNIbHBIX €UHHIL B sTUCHKE.

6. Onpenenuth KOOPAMHALMOHHBIC YKCIa aTOMOB Kaxjaoro copta. [IpoBeputs popmymy
COCIMHEHMS 110 B3aUMHOM KOOPJIMHAIIUN aTOMOB.

7. Ha3BaTh KOOpAMHAIIMOHHBIE MHOTOTPAHHUKH (KOOPAMHAIIMOHHBIE TTOJTHAIPHI).

8. IlpuBecTH CJIOBECHOE OMUCAHWE CTPYKTYPHI; €CJIM BO3MOXKHO, TO ONHMCAHHE JaTh B
TepPMHUHAX IUIOTHEHIIMX YMAaKOBOK (yKa3aTh CIOMHOCTh YMaKOBKHM M MOTHB 3aIllOJIHCHHS B HEH
TEX WIH UHBIX MYCTOT).

9. BbiaenuB KOOpPAMHAIIMOHHBIE MHOTOTPAHHUKH BOKPYT aTOMOB, yKa3aTh XapaKTep UX
COUJICHCHUS.

10. Ilo mpuBeIeHHOMY OINMCAHMIO HAPHCOBATh KPUCTAIIMYECKYHO CTPYKTYpPYy B ILIAHE,
BBIJICTIUB KOHTYPBI JIEMEHTApHOH sYeKu U 0003HAUYUB BBHICOTHI (KOOPIUHATHI Z ) BCEX aTOMOB.

IIpumepHbIe TeMbl pedepaToB

CucreMHOe ONUCAHUE KPUCTAJIMYECKOT0 00beKTa (TI0 BBIOOPY CTYJEHTA):

Menp, cepeOpo, miuaTuHa, 30JI0TO, MarHUM, *ene3o, rpadut, aimas, OOpHUTpUI, chaJepur,
BIOPIIUT, TAJIUT, XJIOPUJ II€3Usl, TAJICHUT, (DIFOOPUT, PYTUTL, KANBIIUT, TUPUT, KYTIPUT, IIEPOBCKUT,
Jen, IWIMNHHENb, OJWUBWH, TpaHaT, LWUPKOH, TalbK, KBapll, TPUIANMHT, OPTOKJIa3, Mpamop,
anexcaapuT, HadTalnuH, aHTpaleH, QyIepUTHl U T.1.

Onucanune pekoMeHIyeTcsl BHINOJHUTH MO0 CJeAYyIIeMy IJIaHy:

1. CocraB coenquHeHHUs (METO/ABI YCTAHOBJIEHUS COCTaBa, CTEXHMOMETpUuecKkas Gopmyra,
BO3MOXXHbIE TPUMECH, JAEPEKThl, H30MOPPU3M M aTOMHBIE 3aMEllEHUs, MOIUMOP(HbIE
MIPEBPAICHHUS).

2. Kpucramnorenesuc (cBeneHust 00 oOpa3oBaHMU KPHCTAIOB, 00pa30BaHHE KPUCTAJUIOB B
OpUpoJie, TMOJyuYeHHE HCKYCCTBEHHBIX KpPUCTAJUIOB, MEXaHU3MBl pOCTa KPHUCTAIUIOB, (OPMBI
KpPHUCTAJIJIOB).

3. CtpykTypa KpUCTAJUIOB (THUIBI XMMHUYECKOH CBSI3U B KpHCTaIaX, MOJEIU CTPYKTYphI B
paMKax TEOpPUH IUIOTHEHIINX MIAPOBBIX YITAKOBOK MJIM MOJEIUPOBAHUE CTPYKTYPHI C TIOMOIIBIO
KOOPJAWHAIIMOHHBIX MOJIUIIPOB, MPOCThIe (HOPMBI KPUCTAIIIOB: PUCYHKH, TIPOCKIIHU C YKa3aHUEM



CHMBOJIOB TpaHed u pebep, 0coOeHHOCTH MOPQOJIOTHH KPUCTAIOB, CUMMETPHUsSl BHEITHEH
GopMBI  KpPHCTAJIOB, CHUMMETpPHUS  KPUCTAJUIMYECKOHM  CTPYKTyphl:  sueiika  bBpase,
IIPOCTPAHCTBEHHAs IPYIINAa CHMMETPUU, CUCTEMbI SKBUBAJICHTHBIX ITO3ULIUN).

4. DHepreTuka KpUCTAUIMYECKUX CTPYKTYp (Ipenensl yCTOMYMBOCTH, TEPMOAMHAMHYECKUE
CBOICTBa, SHEPrUsl KPUCTAJUINYECKOMN PEIIETKH).

5. ®u3nyecKue 1 XUMHUYECKUE CBOMCTBA.

6. O6acTy MPUMEHECHHUSI.

4.2 ®oH OLIEHOYHBIX CPEICTB JIsl MPOBEACHHUS IPOMEKYTOUHON aTTeCTAlUMN

IIpumepsbl 3K3aMeHANMOHHBIX OWJIETOB

no qucrurumHe «Kpucrammorpadus»
HanpasieHue noarotopku — 04.03.01 Xumus

BIWJIET Ne 1

1. . Onepauuu u 3I€MEHTHI CAMMETPUH BHEIIHEH (HOPMBI KPUCTAILIOB.

2. Xapaktepuctuka ctpyktypHoro tuma W. OcoOeHHOCTH (HU3MYECKMX M XHMHYECKUX CBOWCTB
KPHCTAJJIOB TAHHOTO THUIIA.

3. Ilpaktuueckue 3amaHuis:
- BeiBemute nipocTthie GOpMBI IS Kitacca cuMMeTpuur 4/mmm.

- M300pasnTe Ha TPOEKIUH PACIIOI0KEHHE DIIEMEHTOB CHMMETPHH B TPOCTPAHCTBEHHOW TPYIIIe
P2/c. Hanecutre Ha pUCYHOK TOYKHM TPEACTABIAIONIAE COOOH cucTemy (OOIIyr0) SKBUBAJICHTHBIX
MMO3HITAH, CIeNalTe TO e caMoe JJI BO3MOXKHBIX YaCTHBIX MO3HIIHH.

- bpomun me3ms kpucrammulyercs B KyOWdeckod cucteMe. B meHTpe ero sneMeHTapHOW sSYelKH
HAXOJWTCS WOH LIe3Us, OPOMUJI-MOHBI HAXOATCS B BEpIIMHAX suekku. [[1oTHOCTH OpoMua 1e3ust
paBHa 4,44 r/cv’. Onpenenute

a) pedpo sIeMeHTapHO# sueiiku; 0) paccTosiue Uagp.

BUJIET Ne 2
1. Kpucramiorpaduueckue KaTeropud 1 CHHTOHHU.
2. Teopembl 0 COYETAaHUU DJIEMEHTOB CHMMETPUH KPUCTALTHYECKUX CTPYKTYD.

3. IlpakTnyeckue 3a/laHus:
- Tlomyunte mpoctyro ¢opmMy pa3MHOXKEHHEM TIpaHH, 3aJlaHHOW B TIPOM3BOJILHON OpHEHTAIMU
omepauusiMu cummerpun 6/m. M3o0pa3ute Ha MPOEKIUH PACTIONOKEHHE 3JIEMEHTOB CUMMETPUU
MOJY4YeHHOH POCTON (POPMBEL.
- PaccMmoTtpuTe npaBuiibHBIE CUCTEMBI TOYEK IIPOCTPAHCTBEHHOM Ipymsl Cm.
- OnuIImMTe CAMMETPHIO TETPAdIPA.

Kpurepun onenkmn:

Kpurepun Ouenka YpoBeHb
OtBer MOJIHBIH, MPaBUIIbHBIH, COTIUYHOY TIOBBIIICHHBIN
CaMOCTOSTENIbHBIN, MaTepual HW3JIOKEH B (IpOABUHYTHIN)
ONPENCIECHHON JIOTUYECKOU YPOBEHB
IIOCJIEI0BATEIbHOCTH JTEMOHCTPHPYETCS
MHOT'OCTOPOHHOCTh MOJX0/I0B,

MHOT'0AaCTIEKTHOCTh  OOCYXJIE€HHUS TpOoOJIeMBl,
yYMEHHUE apryMEHTHpPOBAaTh COOCTBEHHYIO TOUKY
3peHus, HaXO0UTh yTH perieHus
II03HABATENbHbIX 3ajad, yCTaHABIMBATh




IIPUYUHHO-CIIEACTBEHHBIE CBA3U MEXIY
CTPOCHHEM, CBOMCTBAMH U IPUMEHEHHUEM
BEIECTB, B  JIOTMYECKOM  paCCyKICHHH,
pelIeHnH 3a7a4yd, TpapUuecKuX MHOCTPOCHUAX
HeT OWMOOK, 3ajjaya pelleHa palUOHAIbHBIM

crocobom

JlaH TOMHBIN, MPaBWIbHBIN, CAMOCTOSITEIbHBIN «XOPOIIO» 0a30BbIl yPOBEHD
OTBET HA OCHOBE M3YYCHHBIX IOHSITHH,

KOHIICIIIINH, 3aKOHOMEPHOCTEH, HO

JOITYCKAIOTCS HECYIICCTBCHHBIE OIIMOKUA B
pelieHnu 3ajau.

JlaH TOJNHBIM OTBET, HO IIPM OTOM €CTh | «yIOBJIETBOPUTENH | IIOPOTOBBIM YPOBEHBb
CYLIECTBEHHbIE OIIMOKHM yKa3blBaIOLIME Ha HO»
HEyMEHUE UCIIO0JIb30BaTh TEOPETUYECKUE
3HAHUSA U YMEHMS IIPU PEILICHUHU OCTaBICHHbIX
3amad. JlanHele mpoOensl B 3HAHMAX HE
HPEISITCTBYIOT JalibHEHeMy 00y4eHHUIO.

OtBer oOHapyXuMBaeT HE3HAHHE OCHOBHOTO | «HeynoBieTBopute | MeHee 50%, ypoBeHb HE
(moporoBoro) coJiepKaHus y4eOHOro JILHOY chopMupoBaH
Marepuasa

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBBsI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH MHBAJIUAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3/10pOBbS [IPENOCTABIISAETCS AOMOJHUTENBHOE BPEMs ISl TIOATOTOBKM OTBETA HA SK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPbI OLIEHUBAHUS PE3YyJIbTATOB 00YyUEHHsI MHBAJIUAOB U JIUIL C
OTrpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbsI IPEIyCMaTPUBAETCS MCIOIb30BAHUE TEXHUYECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH JJIsl 00Y4AIOIIUXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSMU 3/10POBbSI
U MHBAJIUAOB TpOLEAypa OLEHMBAHUS pPE3YyJIbTaTOB OOyYeHHMs MO JAUCLUUIUINHE MOXKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

ITponienypa orneHMBaHUs Pe3yabTaTOB OO0YYEHHs MHBAIUAOB M JIHMII C OrpaHMYEHHBIMH
BO3MOXXHOCTSIMU 3/I0POBbSl 1O JUCHMILIMHE (MOAYJNIO) MpEeaycMaTpUBaeT MPEIOCTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPaHMUYCHHMSIM WX 370POBbS U BOCIPHUSATHS
uH(popMauu:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

— B I1e4aTHoOM (opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUnist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arnapaTta:
— B ieyaTHoO! opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

HaHHBIfI MNEPCUCHb MOXKCET OBITH KOHKPETU3UPOBAH B 3aBHUCHUMOCTHU OT KOHTHHI'CHTA
o0yJaromuxcs.



5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOM JIMTEPATYypPbl, HEOOXOAUMOM
7151 OCBOEHHSI TUCHUILITAHBI (MOITYJIsI)

5.1 OcHoBHas JiuTEpaTypa:

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

5.2. lonoTHUTEILHAS JIUTEPaTypa

1. bartu X., Ilpunr A. Munepanorus ans ctyaeHTos. — M.: Mup, 2001.—429 c.
2.. Eropos-Tucmenxko HO.K. Kpucramnorpadus u kpucramoxumus.— M.: KIIY, 2014.— 592 c.
3..Iackonbckas M.II. Kpucrammorpadus. — M.: Beicmmas mkona, 1976. — 391 c.

5.3 Ilepuoauyeckue u3xaHus
HayuHo-MeTonnueckue »KypHabl:
- Kpucramnorpadus

- Heopranuueckue marepuansl

- JKypHan HEOpraHu4ecKko XuMHUH
- KypHan cTpykTypHOU XUMUU

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX /1JI5l OCBOEHHS TUCHUILIUHBI (MOTYJIs1)

1. MHTepHeT caiiTel Beaymux rocynapctBeHHbIX BY30B u HayuHbix opranuszanuii PO: MI'Y,
CIIoI'Y, PXTY, HI'Y, Kyol'Y, PAH P® u np.

2. Poccuiickoe obpazoBanue, Geaepansubiii mopran — URL:http://www.edu.ru

3. NnTepakTuBHas 6a3a JaHHBIX KHUT M XKypHaIoB SpringerLink.

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

5. www.humuk.ru

7. MeTtoauyeckne yKa3zaHusi AJs1 OOyYalOMIMXCS IO OCBOEHHMI0 TUCHMILIMHBI
(Mmonmy.Jist)

ITo xypcy «Kpucrammorpadus» mpeaycMOTpPEeHO MPOBEACHUE ayIUTOPHBIX 3aHSATHH B
dopme ekl 1 1abopaTopHBIX padoT. Jleknus mpennosaraer nepeaady B CTpyKTypUPOBAHHON
dbopMe  cucremaru3upoBaHHOW  WHpopMmarmu  Oombmoro  o6wéma. [locemenue u
KOHCIIEKTUPOBaHUE JIEKIIMU CTYICHTAMHU 00s3aTENbHO, TaK KaK CIocoOCTBYeT (OPMHUPOBAHUIO
00X TMOAXOJOB ¥ TMPHUHIMIIOB YCBOGHHUS COJEP>KaHUs JAHHOW JUCHUIUIMHBI, COACUCTBYET
AKTUBM3AIMK MBIIIJICHUS, HAIIETUBAET HA JAITBHEHUIIYI0 CAaMOCTOSITEbHYIO MO3HABATEIHHYIO
JeATeTLHOCTh. BhIMoMHEHNI0 JTabopaTopHON pabOThI MpEaIIecTBYeT Oecena, KpaTKUM OMpoc
CTYICHTOB, 00CY)KICHNE AUCKYCCHOHHBIX BOIPOCOB U3y4aeMOi TeMbI. B mpoliecce BBITIOTHEHUS
nabopaTopHOM pPaOOTHl  YIAYOJSAIOTCS HAYyYHO-TECOPETHUYECKUE 3HAHUS, BBIPAOATHIBAIOTCS
NpakTHYecKue yMeHHus (IUIAHUPOBAaHWE W TPOBEACHHE OJKCIEPUMEHTa C HCIOJIB30BAaHHEM


http://www.humuk.ru/

CHEIHMAIbHOTO 00OpY/IOBaHUS M MPUOOPOB, BHIYUCICHHS, PACUEThl, UCIIOJIB30BAaHUE TAOIUI U

CHpaBOYHOU JuTEpaTypsl). [IpUMEHSIOTCS pa3uUHbIe TEXHOJIOTUU MPOBEACHUS Ja00paTOPHBIX

3aHATUH, COUCTAIOIINE HHIUBUAYAIbHYIO, TPYIIIOBYIO U KOJUIEKTUBHYIO ()OPMBI JAEATEIbHOCTH
U 00CY)XJICHHS MOTYYCHHBIX Pe3yJIbTaTOB.

Baxne#mM 3TamoM OCBOEHUS AMCIMIUIMHBI SBJSIETCS CaMOCTOSATENbHas padoTa.
Nudopmanus mo ¢opmMaM CcaMOCTOATENbHON paboThl, CpOKax BBHIMOJIHEHUS U (dopmax
OTYETHOCTH TPE/ICTaBIICHA B TaOIHIIE.
Opranusanus npouecca caMmocTosTeJIbHON padoThI

HanmenoBanue | ®opmbl caMOCTOSITEIbHOM Cpoku dopma OTYETHOCTH
Ne paszznena paboThI BBIIIOJTHEHUS
(Henens)
BBenenne AKTyanuzanusi coJepKaHus 1-3 [IuceMenHas  goManiHss
TeM KypCOB pabora
HEOPraHWYECKOM  XMMHH,
XUMHYECKOU
TEPMOJUHAMUKH,
OBJIAJICHHE METOANYECKUM
anmnapaTom U3Y4EHUS
JUCIUTLTAHBI
I'eomerpus YipaxHeHus B Mopenu BHemHEH (GopMBI
KPUCTAIMYECK | KpHUCTaIOrpaduueckoM 2-4 KPUCTAIIIIOB u ux
oro WUHIUIUPOBAHUH. KpHcTaorpadguyeckoe
MPOCTPAHCTBA Nsrotoenenue Mojiesne OTHCaHue
MHOT'OTPaHHHUKOB.
NunuBuayanbHble 3agaHus
110 NPOELIUPOBAHUIO
Toueunas YpaxxHeHus B [IuceMenHbI OTYEeT-
CUMMETpPUS BBISIBJICHUU AJIEMEHTOB 4-8 OIMCaHue MOJIENH
KpUCTAJUIOB CUMMETPUU  Pa3JIMYHBIX MHOTOIPAaHHHKA,
npenmeroB.  Pabora ¢ CUMMETPUU  OTIEIbHBIX
MOJIETISAMU MOJIEKYII,
MHOTOTPaHHHUKOB. Cucrema 3agau 1o Teme
Penenue 3aaad,
COCTaBJIEHHE 3ajad Io
TeopeMaM COYETaHUS
AIIEMEHTOB  CHUMMETpUU
(BO3MOXKEH TECTOBBIN
BapHaHT)
OpouTsl I'paduueckoe mocTpoeHue NunuBuayanbHbIC
TOYEYHBIX MPOEKIUI MPOCTHIX (GOopM 9-12 pacyeTHo-rpaduuecKre
TPy JUIs  yKa3aHHOW  TPYIIIbI 3a/laHusl.
CUMMETPUU CUMMETPHH; BBISIBJICHHE Jloxnanpl, npe3eHTauu
CUCTEM SKBUBAJIEHTHBIX
MO3ULUI KOHEUHBIX
CTPYKTYp; TOATOTOBKa K

y4acTHI0O B KOH(]epeHIun
«CoBpeMeHHbIE METO/IbI
BbIpAIIMBAaHUSI KPUCTAJIOB
n TICPCICKTUBEI nux




MIPUMEHEHUS
IIpocTpaHcTBEeH | BBINIONIHEHUE YIIPAXKHEHUN. Ortuetsl o PI'3
Hasg cummeTpus | KoHcTpynpoBaHue — siaeex 12-14
KpucCTaIM4eck | bpaBy wu  omwmcanume wux
UX CTPYKTYD CUMMETPUHU.
VYipaxHeHus: B IOCTPOSHUU
MPABWIBHBIX CHCTEM TOYEK
u orpeeIiCHUN ux
KPaTHOCTH.
MeTo bl Pabora C yaeOHO Otuérel o PI'3
WCCJICIOBAHMS | JIUTEPATYPOH. 14-15
BHYTPEHHETO IIporuo3zupoBanue
CTpOCHUS CTPYKTYp  BeIEeCTB  Ha
KPHUCTAILJIOB OCHOBaHUU CIPaBOYHBIX
naHueix (I, z). Pemenue
3a/1a4 ¥ yIIpaKHEHUH!
Onucanue u | CocraBiieHHe  aNropuTMa OtyeTsl o
CHUCTEMAaTHKa OIMCAHUS 15-18 VHIUBUYAJIbHBIM u
KPUCTAIMYECK | KPUCTAIIUYECKOTO TPYIIOBBIM 3aJJaHHUSIM
UX CTPYKTYP obwvekTa. Hadgano paboTs
1o HamucaHuio pedepara
(MHIUBUyaTbHBIC 3aaHUS
1o OTHCAHUIO
KPUCTATNICCKIX
o0bekToB). Pemenue 3amau
CtpyKTypbl Pa6ora ¢ yueOHoit 17-20 Pedeparsl, noxmabt
KOHKPETHBIX JUTEpaTypoid, 6azaMu
KPUCTAIIOB IaHHBIX B ceTH Internet.
CocraBieHue ONOpHbIX
KOHCIIEKTOB. 3aBepIIeHHE
paboTsl Haja pedepaTom.
IToaroroska
(BBICTYTIJIEHUI) TOKJIa/10B
o TeMam pedepaTos.

B ocBoeHun AMCHUIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbs OOMBINIOE 3HAYCHHE WMEeT WHJWBHJyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEIBHOE PAa3bsICHEHHE yUeOHOr0 MaTepuraa.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BAKHBIM  (PaKTOPOM,
CMOCOOCTBYIOIIUM WHIMBUIyAIH3AIMA OOYYCHHS M YCTAaHOBJIICHUIO BOCITUTATEIHHOTO KOHTAKTA
MEXIy TpernojaBaTeieM W OO0yJaroIIMMCS WHBAIWIOM WM JIUIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBBSI.

8. Ilepeyenp MHPOPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX NIPH OCYHIECTBJICHUMN
00pa3oBaTeILHOIO NMpoIecca Mo AMCHUILIHHE (MOAYJ/II0) (TPH HEOOXOIMMOCTH)

8.1 IlepeueHb HHPOPMALMOHHBIX TEXHOJIOTHH
Vcnonb30BaHue 3JEKTPOHHBIX MPE3eHTALUi P IPOBEACHNUH JTa00OPATOPHBIX 3aHITUI




B npouecce
o0ecnieuenue:

8.2 IlepeyeHb HEOOXOAMMOTI0 MPOrPAMMHOIO O0ecTieYeHus!
OCBOCHUS  TUCIHUIUIAHBI
Microsoft  Windows,

HCIIONB3YETCS  CIICIYIOIIee
JEMOHCTpPALIMM  BHUJIEO

MpOrpaMMHOE

IIPOTrpaMMBbI MaTepHUaoB

(mpourpeiBarenib  «WindowsMediaPlayer»), mporpammbl i JEMOHCTpPAllMM M CO3AaHHUS
npesentarnmii («MicrosoftPowerPointy)

2.  @epnepanbHbIN

8.3 llepeuenb He00OX0AUMBIX HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

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

http://fcior.edu.ru/.

HEHTP

nHpopmanmoHHo-00pa3oBaTeabHbiX  pecypcoB. URL:

3. Poccwmiickuit oopazoBarenbHbiid noptast. URL: http://www.school.edu.ru/

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

4.Dnextponnas oubroreunas cucremMa eLIBRARY.RU (http://wwwe.elibrary.ru)/

0aza, HeoOXxoauMmasi JJsl  OCYLIECTBJIEHUS

00pa30BaTeJbLHOrONMPOLECCa MO TUCHUIIUHE (MOTYJII0)

MaTepI/IaHBHO-TeXHI/IquKOG oOecrieueHne JUCLHHITIIMHBI

Ne Bug pador
(MoOIyINisl) ¥ OCHAIIEHHOCTh
1. JlexunoHHble 3aHATUSA | JIeKIIMOHHAsT ayIUTOpHs, OCHAIIEHHAs MPEe3eHTalMOHHOM
TEXHUKOW (TIPOEKTOp, DKpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIHUM MporpaMMHbIM obOecriedueHueM (Ne322C)
2. JlabopaTopHbIe JlabGopaTopusi, YKOMIUIEKTOBaHHAs  CIICIHATU3HPOBAHHON
3aHATUS Me0enblo, TEXHUYECKUMU CpelcTBaMu o0yueHus,
peakTHuBaMHM, XHMMHYECKOM  mocyaod, 000pydoBaHUEM,
MOJENISIMH KPUCTALITNYECKUX 00beKTOB (Ned22()
3. I'pynmossie Aynurtopus, (kabunet) Ned31C, 422C
(MHAMBUAYATbHBIC)
KOHCYJIbTaIlH
4, Texymmit  koHTpoOsb, | Aynutopus, (kabunert) Ne 422C
MIPOMEXKYTOUHAS
aTTeCcTaIus
5. CamocrosiTenbHas UYuraneueiid  3an1  KyOI'Y, oOcHamieHHbII KOMITBIOTEpHOM
paboTta TEXHUKOM €  BO3MOXKHOCTBIO  MOJKIIOYEHUS K  CETH

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



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