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1 Hean u 3axa4y U3y4eHus AU CHUILIMHBI (MOIYJIA)

1.1 Ileab ocBOeHUSI TUCHUIJIUHBI.

@®opMupOBaHNE TOTOBHOCTH K MNPO(hecCHOHAIBHONW JeSTETbHOCTH, CBS3aHHOM C
IOJydeHHUEM, HCCIIEIOBAHUEM CBOWCTB M IPOTHO3MPOBaHMEM o0OJacTell NPUMEHEHUs
KPUCTAIIMYECKUX COETUHEHUM U MaTEpUajioB Ha UX OCHOBE.

1.2 3agauyn QUCHUILIUHBI:
- PackpeiTie ponu kpuctasmorpaduu B COBPEMEHHON TECOPETUYECKON W MPHUKIATHON XUMHH U
o0ecreueHNH KM3HH OOIIeCTBa.
- OcBoeHne ¥ TPUMEHEHHE BAXHEHIIMX METOJOB ONHUCAHWUA H  TPEICTaBICHUS
MPOCTPAHCTBEHHOTO CTPOCHUSI XUMUYECKHX BEIICCTB.
- PaccmoTpenne OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUS KPUCTAUIOB U KOHKPETHBIX CBEICHUN O
KPUCTATMYECKUX CTPYKTypaX BOKHEHIINX KJIACCOB XMMHYECKHUX COCTUHCHHIA.
- ®opMHUpOBaHHE YMEHHH CaMOCTOSTEIHHO IPUMEHATh, IOMOJHATh M CHCTEMaTU3UPOBATh
MOJIyYeHHBIC  3HAHUS, MOJACIUPOBATH CTPYKTYPHl KPHUCTAJUIOB, HMHTEPIPETUPOBATH H
MPEACKa3bIBaTh OOIIME 3aKOHOMEPHOCTH CTPOCHHMS KJIACCOB BEIECTB, YCTAHABIMBATh
KAUeCTBCHHBIC M KOJWYCCTBCHHBIC 3aBHCHMOCTH CBOMCTB KPHUCTAUTMYECKHX BEIIECTB OT HX
CTPOCHHSI.
- Pa3BuTHE MBICIUTENBHBIX W TBOPYECKHX CIOCOOHOCTEH CTYACHTOB, (HOPMHUPOBAHHE
OPUEHTUPOBOYHON OCHOBBI JESATENBHOCTH MPU TOJYyYCHHH,  HCCIECIOBAaHUM W OIMUCAaHUH
KPUCTALTMYCCKUX BEIICCTB.

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

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

@DyHAaMeHTaIbHbIE KpUCTAUIOrpapUuUecKue IMOHATHUS IIUPOKO HCHOJIB3YIOTCA B
TEOPETHUYECKOU, IKCIIEPUMEHTAIIbHON U NPUKIAJHON XUMHH U SBISAIOTCS HEOTHEMIIEMON YaCThIO
COBPEMEHHOI'0 €CTECTBEHHOHAayYHOro OOpa30BaHUs, TaK KaK OOJBIIMHCTBO HPUPOAHBIX U
IPOMBIIUIEHHBIX ~ KOHCTPYKLIMOHHBIX MaTepUalioB, HalpuUMep BCE METaulbl, CILIABBI,
MOJIyTIPOBOJJHUKH, NbE30- U CErHETONIEKTPUKU IOYTH BCE MHUHEPANbI, LEJIBIH Ps NMPOLYKTOB
XUMHUYECKON MPOMBIIIJIEHHOCTH HUMEIOT KPUCTAJUIMUECKOE CTPOEHHE M HMX pa3HooOpa3Hoe
TEXHUYECKOEe NMPUMEHEHHE OCHOBAaHO Ha OCOOEHHOCTSAX MX KPUCTAJUIMYECKOH CTPYKTYyphl. Jlis
YCIEIIHOTO OCBOEHHUS KpHUCTaulorpaduyu HEOOXOAMMBI 3HAHMS, YMEHHUS, ONBIT JAEATEIbHOCTH,
IPeIyCMOTPEHHBIE (PU3MKO-MaTeMaTHUECKUMH JTUCIUILIMHAMU (BBICIIas ajaredpa, MHOrOMEpHas
reoMeTpusl, (pu3MKa TBEpAOro Tena, HHpopmaruka), npopeccuoHanbHbiMu aucuumanHamu OOIT
(oO1rast 1 HeOpraHu4eckass XUMUs, OCHOBBI XUMUYECKON TEPMOJMHAMHKU: 3HATh TEOPETUUYECKHE
OCHOBbI HEOPraHWYEeCKOM XUMHUHU, OCHOBHBIE IIPEICTAaBUTENN KJIACCOB HEOPTaHUYECKUX
COEIMHEHUH UX COCTaB, CTPOEHHUE, CBOICTBA, BJIaI€Th HABBIKAMHU ONMCAHMS CBOMCTB BEIIECTB HA
OCHOBE 3aKOHOMEPHOCTEH BBITEKAIOIINX U3 NIEPHUOJNYECKOro 3aKoHa U [lepuonnyeckoil cucTeMsl
DIIEMEHTOB; 3aKOHBl XMMHUYECKOW TEPMOJMHAMUKH: DHEPreTHKA KPUCTAIIIMYECKHX CTPYKTYD,
MEXaHHU3MBbl POCTa KPUCTAJIJIOB, OLIEHKA TEPMOJAMHAMMUYECKON YCTOMYMBOCTU KPHCTAJUIMYECKUX
00BEKTOB M MX PEAaKLMOHHOM ycroitumBoctH). Kpucramnorpadus BaxkHa i HOCIETYIOLIETO
U3Yy4eHUs TUCHUIUINH «CTpOEHHE BELECTBAY, «XUMHUSI TBEPAOIO TENIay.

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

Nzydenne yueOHoM nucuumnabl «Kpucramnorpadus» HanpaBieHo Ha GopMHpOBaHHUE Y
obyuaronuxcst oomenpodeccruonanbupix (OIIK-1, OIIK-5) u mpodeccnoHaIbHBIX KOMITETEHITUMA
(TIK-3, T1K-6).



No | Munekc | Conepxanue B pesynbrare nuzydeHus: yueOHON AUCIUILUTMHBI
ILII | KOMIIe- | KOMIIe- 00yYaromuecs: JOJKHBI
TEHUUHU | TeHUuH  (Wiu 3HATh yMeTh BJaj1eTh
e€ 4acTH)

1 | OIIK-1 | cmocoOHOCTBIO | -CBOWCTBA U | -IPUMECHSATH - HaBBIKAMH
UCTIOJIB30BaTh | OCOOCHHOCTH OCHOBHBIC METO/IbI| IIeJICHANIPABICHHO
MOJTy4YeHHbBIE CTPYKTYpBbI BbIpAIBaHU ro IJIaHUPOBAHUS
3HAHUS KPUCTAITHIECKUX KpPHUCTAJIIOB,; U OCYUIECTBJICHHUS
TEOPETUYECKHUX | COeIMHEHUH, -00DBSICHSTD AKCIIEPUMEHTA
OCHOB o0ecreynBaOImnX | MPUYUHBI u| s CHHTE32
byHIameHTanp | UX LIUPOKOE | YCIOBUS KPUCTAIITNYECKHIX
HBIX pa3JIeNIOB | IPUMEHEHHUE; o0pa3oBaHUs BEIIIECTB;

XUMUH NIPU -IOCTHKEHUSI HAyKH | KPUCTAJUIOB,

peleHnH u TEXHHUKHU B | MEXaHHU3MBI 1754

npodeccuonan | o61acTu pocra;

BHBIX 33144 MOJTyYEHUS, -IIPOTHO3UPOBATH
IPUMEHEHUS U | CBOIiCTBa
UCCIICTOBAHMS KPHCTAJJIOB,
KpPHUCTAJIJIOB; UMEIOIINX
-IIePCTIEKTUBEI pa3uYHYyIO
CO3JaHMSI  HOBBIX | CHMMETPHUIO,
MaTepHalioB IMYTEM | BO3MOXKHOCTh
MOAMGUIIMPOBAHUS | U30MOpPHU3MA u
KPUCTAJUTHIECKUX noaumopduzma
CTPYKTYp
COCIMHEHUN

2 | OIIK-5 | cnocoOHOCTBIO | MHCTPYMEHTApUil -OCYILECTBIISITh -ONTUMAIbHBIMU
K TIOMCKY W | IIOATOTOBKH, TTOUCK criocobamu "
HNEPBUYHOMN HOJy4YeHus, UHpOpMaLIUU CpeACcTBaMu
00paboTke 00paboTku U | (MOCTaHOBKA IIEJIM | TIOMCKA "
Hay4YHOU U | mepenauu y4eOHOM, | OUCKa, 00paboTkH
Hay4YHO- Hay4YHOM M HAy4HO- | UCIIOJIb30BAHUE Hay4YHOH u
TEXHUYECKOI TEXHUYECKOH UMEHHBIX U | HAy4YHO-
uHpopManuu | mHGOpMaIHH MPEIMETHBIX TEXHUYECKOH

yKaszartenei, uH(pOpMaIInu;
OMONMOTEYHBIX U | -HaBBIKAMH
JIEKTPOHHBIX KPUTUYECKOTO
KaTaJoroB, BOCTIPUSTHS
COCTaBJICHHUE uHpopmanuu, eé
3ampoca XpaHEHHS "
HOMCKOBBIM nepeaavu
CUCTEMaM);

-peoOpa3oBbIBATh

uHpopmanuo U3

OJTHOM ¢bopmbl

MPEJICTaBICHAS B

ApYTHE;

-00BSCHATH

oOHapyKEHHbIE

IIPOTUBOPCHUUS B




uHpoOpMaUu U3
pa3HbIX
WCTOYHHUKOB,
-popmynupoBaTh
cucTeMy
apryMEHTOB,
JIOBOJIOB Ha OCHOBE
aHanmm3a
undopmaruun U3
Pa3IUYHBIX
UCTOYHUKOB;
-J1aBaTh
000CHOBaHHbIE
BBIBOJIBI HA OCHOBE
aHanm3a

uH(pOpMAIHH;
-CTaBUTh BOIPOCHI
JUIL  BBIICIICHUS
TJIaBHBIX
IPU3HAKOB WIN
CBOMCTB
[1K-3 BJIaJICHUEM OCHOBHBIC TIOHSTHS, | - J1aBaTh| - METOJIaMU
CHCTEMOI 3aKOHBI W TCOPHUH | ONPEICIICHHS OIMCaHUS
(dyHIaMeHTanb | KpucTaulorpaduu: | OCHOBHBIM KPHCTAJUINIECKUX
HBIX - KpUCTAUTMYECKasi| MOHATHUSAM CTPYKTYP Ha
XUMHYECKUX CTPYKTYpa, KpucTayuiorpaduu, | OCHOBE a)
HOHSATHI NPOCTPAHCTBEHHAsT | OOBSICHATD UX| TEOMETPUYCCKON
pemérka, THIIBI| CYITHOCTB; TEOpUn
XMUMHUYECKOW CBSI3M B| - (OPMYIUPOBATH M| KPUCTATUTUUECKIX
KpHCTalIax, JOKa3bIBaTh PELIETOK; 0)
KJIaccH(pUKaIUsI TEOPEMBbI O| TEOpHH TOYCYHOM
KPHCTAJUTNIECKUX B3aUMO/ICHCTBUHU "
CTPYKTYD; oreparmi Y| TIPOCTPAHCTBEHHO
DHEpreThuKa JIIEMEHTOB i CHMMETPHHU
KPHCTAJUTNIECKUX CHMMETPHH; KPHCTAJUIOB,  B)
CTPYKTYD; - opmynupoBaTh U| TEOpUU
- TOYEYHbIe| OOBSICHATH TUTOTHEHIIINX
oreparu OCHOBHBIC 3aKOHBI H| YIAaKOBOK;
CHMMETPHH Y| TEOpUH
AIIEMEHTBI KpucTayuiorpadumu;
CHMMETPHH - IPUMEHSTh
BHCIITHEH (GopMBbI| pa3uvHbIC
KpPHUCTAJJIOB, COCO0BI
- TOYEYHbIC TPYIIIbI| MPEACTABICHUS
CHMMETPHH Y| CHMMETPHUYECKUX
TPUHIIHATIBI UX| OTEpaIlHii;
BBIBOJIA; - OITUCHIBATH
- OCHOBHBIC 3aKOHBI| CHMMETPHIO
KpHucTayuiorpaduu; | KpUCTALTHYECKUX

KpucTajorpaguyec

MHOI'OIrpaHHUKOB U
PCAJTBbHBIX




Kasi CAMBOJIMKA;

- npaBuia
KpucTayorpaduuec
KOI'o
MIPOCLIMPOBAHUS U
WHIUIMPOBAHUS;
KpucTayorpaduaec
KHe CUCTEMBI
KOOpJMHAT,
KaTeropuu,
CHUHTOHUH;

- mpocTthie  (HOpPMBI
KpHUCTAJIJIOB;

- MPOCTPAHCTBEHHAs
CUMMETpUs
KPUCTAJUIMYECKUX
CTPYKTYp, PCELIETKU
bpase;

- onepanuu
CUMMETpUU
ATOMHBIX  CTPYKTYp
KpHUCTAJIJIOB; -
MIPOCTPAHCTBEHHBIE
TPYIIIBI CAMMETPHH;
- TEOpHUs
TJTIOTHEUIINX
1IaPOBBIX YITAaKOBOK;
- METOJbl ONHCAHUS
KPUCTAJUIMYECKUX
CTPYKTYP,

- CUCTEMBI
KPUCTATIOXUMUYECK
ux paanycos,
reoMeTpUUECKUe
IIPEIENbI
YCTONYUBOCTH
KPUCTAJUTMYECKUX
CTPYKTYP,
- OCHOBHBIE
KaTeropuu
KPUCTAJUIOXUMUU:
MophoTponus,
HOJIUMOPPU3M,
TTOJIUTUTIHS,
u3oMopPhu3Mm;
-Ba)KHEUIIINE
CTPYKTYpPHBIE  THIIBI
MPOCTHIX BEIIECTB M
COE€IUHEHMI;

KPUCTAJLJIOB;

- XapaKTepu30BaTh
CTPYKTYpY
KpHcTasia B
KAaTeropusix TEOpUU
IUIOTHEWIINX
HIapOBBIX
YIIaKOBOK;

- paccUUTHIBATH
reOMETPUYECKUE
IIpeIeIibl
YCTOMYMBOCTH
KPUCTaJUIMYECKUX
CTPYKTYD;,

- MIPOBOJIUTH
pacy€Tsl  DHEPrUU
KpUCTaJUIMYECKOU
pELIETKH  WOHHBIX
KPUCTAJUTMYECKUX
CTPYKTYD,

- NPOTHO3UPOBATH
CBOMCTBA
KPHUCTAJJIOB,
MMEIOIINX
pa3IuYHyIO
CUMMETPHUIO,
BO3MOKHOCTh
n3oMopduzmMa u
noymmophuzma;

- J1aBaTh
Kpuctayorpapuye
CKOE ONUCaHue
BOKHEUIINX
CTPYKTYPHBIX
THUIIOB.

I1K-6

BJIaJACHUEM

-MCTOAbI

-00pabaThIBaTh,

-MCTOAaMH




HaBBIKAMU NpeCTaBICHUS
MNPpCACTaBJIICHUA | IMOJTYYCHHBIX
MOJTyYCHHBIX pe3yJIbTaTOB,
pe3yJbTaTOB B | -CTPYKTYPY u
BUJC KpaTKuUX | TpeOOBaHUS K
OTUYETOB U | O(OPMIICHHIO
Npe3eHTaIHIA OTYETOB u
Mpe3eHTalNI

OCMBICJIHBATb,
WHTEPIPETUPOBATH
pe3yabTaThI
NeSTeIILHOCTH,
dhopmynupoBaTh
BBIBOJIBI;
-oopMIIATH
OTYETHI

COOTBCTCTBUH C

MPUHATBIMU
HOPMaMH;
-I10JIb30BaThCs
COBPEMEHHBIMHU
TEXHUYCCKUMU
CpencTBaMu
odopmiIeHUS
OTYETOB

MaTeMaTU4eCKOn
CTaTHCTUKH U HX
MIPUMEHEHUEM
st o0paboTku
pe3yNIbTaToB
IKCIIEPUMEHTOB;
-IIPOrpaMMHBIM
obecrieueHrEM U
OCHOBaMU
MH(POPMALIMOHHBI
X TEXHOJIOTHUH IUIA
00paboTku u
odopmIIeHUS
pe3yIbTaToB;
npodeCCHOHANIbH
BIMH  OCHOBaMHU
peueBoi
KOMMYHHKAITHH

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUIAM padoT

O6miast TpynOEMKOCTh  JTUCHUILTAHBI

COCTaBISIET 5

3a4.€1.

(180 yacon),

ux

pacmpeziefieHue Mo BuaaM paboT IpeacTaBieHo B Tabmuie (0 cmyodenmos ODO).

Bun yuebnoit pabotbl Bcero Cemectpbl
4acoB (dachr)
2
KonTtakTHas padoTa, B TOM YHcJI€:
AyauTopHbIe 3aHATHS (BCEro): 76 76
3aHATHSA IEKIIUOHHOTO TUIIA 36 36 - - -
JlaGopaTopHblie 3aHITHS 40 40 - - -
3aHATUS CEMUHAPCKOrO TUIA (CEMHUHAPBI,
PAKTUYECKHE 3aHSITHSI) i ) ) ) )
WNnas koHTaKkTHasA padora:
Kontpons camocrosrensHoit padbotsl (KCP) 6 6
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCIE:
Kypcogas pabora - - - - -
[TpopaboTka yueGHOro (TEOpEeTUYECKOr0) MaTepuania, 20 20 i i i
CaMOCTOSITENIbHOE U3YUEHHE Pa3/IeioB
BrinonHenne MHAMBUYaIbHBIX 3aJaHUN (TIOATOTOBKA
COOOIIEHUH, TOKJIAIOB, IPE3EHTAIINN, MOJIEIICH, 25 25 - - -
pPacyYeTHBIX M pacyeTHO-rpaUIeCKUX 3a/1aHuil)
Pedepar 8 8 - - -
[ToaroToBka K 1a00paTOPHBIM 3aHATUSAM U TEKYIIEMY 18 18 i i i
KOHTPOJTIO
KonTpoJn:
[ToaroToBka K sK3aMeHy 26,7 26,7




Oo6masi Tpya10eMKOCTh qac. 180 180 - - -
B TOM YHCJI€ KOHTAKTHAas 82.3 823
padora
3a4. el 5 5

2.2 CTpyKTypa IMCUHUILIMHbI:
Pacrnipenenenuie BU10B yueOHOI pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILTHHBL.
Paznensl AuCHMILTUHBL, U3ydaeMbie B 2 ceMeCcTpe (ouHas ghopma)

No KonnuectBo yacoB
pasznena HaumenoBanue AynuropHas CamocrosiTenbHast
paszenoB 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
KPUCTAIITIYECKOTO
MIPOCTPAHCTBA
3 Toueunasi cumMmeTpus 20 6 - 4 10
KpUCTAJIJIOB
4 OpOuTHI TOUEUHBIX 16 4 - 4 8
rpynn 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

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — maGopaTtopHbie
3aasaTus,CPC— camoctosaTensHas paboTa CTyIeHTa

2.3 Copaep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3aHATHA JEKUMOHHOTO THIIA



Haumenosanue
paznena

Conepxanue pasaena

dopma TEKYIIEero
KOHTPOJIA

2

3

4

Bseneunue

[Ipenmer wu  3amauM  KpUCTAJUIOTpadHH.
Mecro  kpuctauiorpaguu B CHUCTEME
€CTECTBEHHBIX HayK. JlOCTM)KEHUs MHUPOBOMU
Haykd B 00JacTu Kpuctayiorpaduu U poib
PYCCKHX  y4eHbIX B €€  pa3BUTHH.
IlepcrieKTHBBI CO3/1aHUSI HOBBIX MaTEpUAJIOB
myTeM MOJIU(UIIMPOBAHNS KPUCTAIUIMIECKUX
CTPYKTYP COCIMHECHMUIA.

Kpucramnmns u KPUCTAJTMYECKOE
MIPOCTPAHCTBO. Paznmunsie COCO0BI
MO/IETTUPOBAHUS KPUCTALITMYECKUX
cTpyKTyp. OCHOBHBIE CBOMCTBA KPUCTAJLIOB.

YCTHBI KOHTpOIIb,
IIPOBEPKa
BBIIIOJIHCHUS
IIMCbMEHHBIX
3alaHuI

I'eomeTpus
KPHUCTAJUIMYECKOTO
MIPOCTPAHCTBA

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

PI'3

Toueunas
CHUMMETPUS
KPUCTAJJIOB

[Tonsatue o  cummerpun.  Omnepanuu
CUMMETPUU: HWHBEPCHUA, OTPaXEHUE B
IJIOCKOCTH, TOBOPOTHI Ha yrael 180, 120, 90,
60 rpamycoB, 3epKaJbHBIE  TIOBOPOTHI,
WHBEPCHOHHBIE  IMOBOPOTHL.  MaTpUYHbBIN
METOJi OINHUCAaHUS ONEpalil CUMMETPUH.
OneMEeHTbl CUMMETPHH..

YMHOXKEHHE ~ olepaluid  TOYEYHOH
CUMMETPUH. Kpucrannorpaduueckue
TOYEYHbIE TpYyIIIBI CUMMETPHUH.
Kpucrannorpaduueckue KaTeropun "
CHUHTOHUH. Dopmyisl CUMMETpUH,
MEXIYHapoAHble OOO3HAUYEHUS TOUYEUHBIX
rpymi, CUMBOJIMKA Hendnuca.
Kpucrannorpaduueckue CHCTEMBI
KOOpJUHAT. [IpaBuna YCTaHOBKH

KpUCTaJlJIOB.

PI'3
Tect

OpOuUTHI TOYEUHBIX
TPy CHMMETPHH

OpOutsl kpucTamtorpaduIecKuX TPyIIIL.
CucreMbl S KBUBAJICHTHBIX MO3UIINM,
YacTHBIE M OOLIME CUCTEMBI MTO3UIUHA.
[Tpocteie hopmbl (M303ap61). OOMITHE
MIPUHIIMITBI BBIBOA MPOCTHIX (HOpM,
AHM30TpONIUS CKOPOCTEN poCTa rpaHei.
I"abutyc kpuctamia u GpakTopsl €ro
onpexaenstomue. Duznueckas
HEOHOPOIHOCTH (HOPM KPHUCTAILJIOB.
3aKOHOMEPHBIE CPOCTKHU U IBOMHUKHU.

PI'3

H3rorosnenue u
OIHcaHue MoJeiaei
pOCTHIX HopM
KpUCTAJUIOB




OnuTtakcusa. MeToibl BhIpallliBaHUs
KPHUCTAJIJIOB.

IIpoctpancTBeHHAst
CUMMETpHUs
KPHUCTAJIIMYECKUX

CTPYKTYP

Pewerku bpass. TpaHcassMOHHBIE IPYIIIBI
3JIEMEHTapHOU siueiiku. OTKPBITHIE ONIepaluu
U DJIEMEHTBI CUMMETPUH: 3€pKajbHbIE U
CKOJIB3SIIIINE OTPAXKEHHUSI, OOBIYHBIE U
BUHTOBBIE [I0BOPOTHI, MHBEPCUOHHBIE U
3epKaJIbHbIE IOBOPOTHI. Y MHOYKEHUE
orepanuil NpoCcTpaHCTBEHHONW CUMMETPUHN
KPUCTAJUIMYECKUX CTPYKTYP.
[IpoctpancrBennbie (PegOPOBCKHE) TPYIIIIBI
CUMMETPHUU KPUCTATUIMYECKUX CTPYKTYP.
[IpaBuia 3anucu CUMBOJIOB
IIPOCTPAHCTBEHHBIX IPYIIII.

PI'3

Tect

Metonarnl
HCCJICTIOBAHUS
BHYTPEHHETO
CTpOCHUSA
KPUCTAJJIOB

OOmiast xapakTepucTHKa TU(PPAKIUOHHBIX H
CIIEKTPOCKOITMYECKIX METOJIOB
WCCIICIOBAHHUSI  CTPYKTYpPhl ~ KPHCTAJLJIOB.
JnppakunoHHBIE METOJBl  HCCIIEIOBAHUS
BEILECTBA.

PentreHoBckue MeToapl. YpaBHEHHUE
Bynbda-bparra. OO6mass xapakTepuctuka
METOZIOB peHTreHorpaduu: wmerox Jlayo,
METOJ,  BpalleHus, METOJ  IOpPOLIKA.
Pentrenoda3oBblii aHaIu3.

Obnactu
pEeHTreHorpagpuIecKux
Hudpakiuss SIEKTPOHOB U
DneKTpOHHAas MUKPOCKOIIHS.

MIPUMEHEHUS
HCCJIEIOBAHUN.
HEHUTPOHOB.

PI'3

Onucanue u
cUCTEMaTHKa
KPUCTALTIICCKIX

CTPYKTYDp

Yucno (bOpMyIIBHBIX

PEHTTEHOBCKAasl IUIOTHOCTb.
paccTosiHus, BAJEHTHbIE U TOPCUOHHBIE
yrasl.  KoopauHanmuoHHoe — 4uMcino U
KOOPJMHAIIMOHHBIN nonusp. Yuciao aToMoB
B Aueiike. OnpeneseHne CTeXHOMETPUIECKON
hopmysl COEIMHEHMUSL. CoOcTBeHHast

CUMMETpHUSl KOOPAMHALMOHHBIX MOJUAIPOB,
MOJIEKYJ U CIIOKHBIX MOHOB.

CucreMbl KpUCTAINIOXUMUYECKUX PaInyCOB.

XUMUYECKHE CBA3M B KpHUCTaJlIax.

CucremaTka KpHCTAUIMYECKUX CTPYKTYP
10 THITY CBSI3H.

OHeprus KPUCTAITTNYECKUX
cTpykTyp.lIpenensr ycToiuuBOCTH CTPYKTYP.
Pacuer onTumanbHON CTPYKTYpBI KPUCTAILIA.
Teopus MIOTHENIINX MIAPOBBIX YIAKOBOK.

[Tonusapuyeckuit  MeTOA  ONMUCAHUS
KPUCTAJTINYECKUX CTPYKTYp
W3omopdusm u nonumopdusm.

€IUHUILL u
MexxaToMHBIE

P13
Tect
Jloknaapl

KoHntponbnsie

3aaHus




CrpykTypHBIE THIIBI u
H30CTPYKTYPHOCTb

CTpyKkTypHBIE  THUINIBI  KPHUCTAJLJIOB
poCcThIX  BemecTB. CTPYKTYpHbBIE THUIIBI

coenmnenun AX, AxX, AX,, AxByu mp.
CTpyKTypHBIE KJIACCHI

CTpyKTyphl
KOHKPETHBIX

KpUCTaJLJLIOB

OcHoBHbIE CTPYKTYpHBIE THUIIBI
MeTauioB  (Meab, MarHuii, BOJb(pam).
AHOMaIllbHbIE METaJUIMYECKUE CTPYKTYPHI.
CTpyKTypbl MPOCTHIX BEIIECTB-HEMETAIIOB.

Koopaunamuss aromoB. Kpucramimueckue
CTPYKTYphl ~ @JUIOTPOIHBIX  MOJIU(DUKAINN
yriaepoja. QynnepeHsl, GbynaepuTsl,

Gbymaepuasl. YTaepoaHble HAHOTPYOKH.
CTpyKTypbl OMHAPHBIX COCTUHECHHMA

CtpyKTypbl MHTEPMETAININYECKUX
coenquHeHmnii. CemeiicTBa Meau, MarHus, a-
Bosb(ppama..CTpyKTypbl COEJIMHEHUN
HEMETAJIJIOB.

TpoiiHple coenuHeHUs (IIEPOBBCKHUT,
mmnuHens). OCTpPOBHBIE CTPYKTYpPBHI COJEi
KHCJIOPOJIHBIX KHCJIOT. Ocobennoctu
KOOPIUHAIIMH TIEPEXOIHBIX U HETIEPEXOAHbBIX
MerauioB.  Knacrepsl.  Kpucrammmueckue
CTPYKTYpBI KOMIUIEKCHBIX u
METALUTOOPTaHUYECKUX COCTUHEHUM.
Kpucrannoxumusi CUIMKaTOB.

Kpucraninoxumusi opraHu4ecKix BEILECTB.
Kpucrannuueckue CTpyKTypbl MOJIMMEPOB U
OMOIIOJIMMEPOB.

Pegepar.  Pabora
¢ 0a3amMu JaHHBIX

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
3anamus cemunapcko2o muna - e npedyCmompeHul

2.3.3 JIaGopaTopHbIe 3aHATHS

Neo Hanvenonane HaumeHoBaHue 1a60paTopHBIX paboT Popwma Teky1uero
paszena KOHTPOJIS
1 2 3 4
2 I'eomerpus Padbora c peajlbHBIMH
KPHCTAJUINYECKOTO  |kpucTaiiaMu  (TIOATBEpPKJIEHHE 3aKOHA 3amura JIP
HPOCTPAHCTBA o cTogHCTBA

yIJI0B
KPHUCTAJUIOB OJHOTO M TOrO € BEIIECTBa,

MCKIY rpaHsimMu

HIUTIOCTpalus HU3MCHCHHUA
BUJIMMOM CUMMCTPUU

3aBUCHUMOCTH oT
O6p330BaHI/IH.3HaKOMCTBO C

dopmbl U
KPUCTAJUIOB B
YCIOBUU
HanOoJee
JIBOMHUKAMH

pacnpoCcTpaHEHHBIMU




KpUCTAJIJIOB MUHEPAJIOB).

Toueuynas cumMmmMmeTpus
KPHUCTAJIJIOB

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

3amura JIP
PI3, T
KonTponbhas
pabota

OpOUTHI TOUEUHBIX
rpyII

Poct ¥ n3yyeHue KpUCTAIIOB
(CriocoOBl  MCKYCCTBEHHOTO  IOJIyYCHHS

KpUCTAJJIOB. BiusiHME CUMMETpUHU Cpe.bl
Ha (opMy pacTyuiero kpucrauia. Bnusnue
IIpUMECEd Ha CKOpPOCTb poOCTa TIpaHen
KpucTaJioB. PacTBopeHne u pereHepanus
KpUCTAJIJIOB. MeToabl KpUCTAJIM3aLUU U3
apoBoif (ha3el, pacTBOpa, pacIuiaBa.
Onpeznenenue kiaacca CAMMETPUN IIPOCTBIX
(hopM U UX XapaKTEpUCTHKA.

Pemenne rpaduyeckux ©  pacyETHBIX
3a/1a4. [TocTpoenune CTEPEOrpaMMBI
KpHUCTAJIJIOB 1o TOHUOMETPUYECKUM
JaHHBIM, OIPENEICHUE WX CHUMMETPUH H
BHEIIHETO BuAa. Pa3mMHOXkeHHE TrpaHy,
3aJJaHHOH cepruuecKuMH KOOpJUHATAMH B
KOHKPETHOM  Kjacce  CHMMETpHM, H
XapakTEpUCTUKA  IIOJYyYEHHOM IPOCTOMU

(dhopMmbI)

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

[IpoctpancTBeHHas
CUMMETpUS
KPpUCTATNIMICCKUX

CTPYKTYDp

CuMMeTpusi  KPHCTAIUIMYECKHX
CTPYKTYP (Omnucanue CUMMETpPUHU
KPUCTAUIMYECKUX  CTPYKTYp MO  HX
MPOCTPAHCTBEHHBIM MOJIEIISIM
(mapoCTep>KHEBBIM U TIOIHAAPUICCKAM) H
MO0 TMPOCTEWIIMM  TPOCKIMSIM, BBIOOp
JJIeMEeHTapHOM sueilku (sueliku  bpase),
MOJICYET €€ MAaTEePHUAIBHOTO COJCPIKAHHS
(uucna (bopMyIbHBIX €IMHUL),
ompeneneHue Tuma  pemerkd  bpase,
oIpeJieIeHue KOOPAMHAIIMOHHBIX YHCEN U

PI'3
KoHntponbnas
pabota




MHOT'OT'PaHHUKOB, reOMETPUUYECKOTO
Xapakrepa CTPYKTYpBHI, ONMCAaHUE
CTPYKTYphl KpHUCTalla B TEPMUHAX TEOpUU
IJIOTHEHIINX YIAKOBOK)

6 MeTobl MogaeanpoBanue CTPYKTYP
HUCCIICTOBAHNA KPHCTAJLIIOB, pacyer OINTHUMAaJIbHOMI PT3
BHYTPCHHETO CTPYKTYPBI KPHCTAJLIA
CTPOCHHUS KPUCTAILJIOB
7 Onucanue u CTpyKTYpbl W  CBOMCTBAa  NPOCTBIX 3amura JIP
cUCTEMaTHKa BeLeCTB (U3yuenue SABJICHUI PI'3
KPUCTANIMYECKUX (M30Mopdu3Ma U MOIUMOpPHU3Ma, SHEPrus
CTPYKTYp KPUCTAJUTMYECKUX CTPYKTYpP, CHUCTEMAaTHKa

CTPYKTYyp MO THIy CBs3HM, pabora ¢
MOJCIISIMU  CTPYKTYp  METauIoB U

HEMETAJLIOB)
8 CtpyKTyphI CTpYyKTYpHbI M CBOIiCTBA COeIMHEHUI
KOHKPETHBIX (MonaenupoBaHue u Samura JIP
KpuUCTajlioB KpucTaymorpaduaeckoe onucanue| 3alluTa pepeparos
CTPYKTYP OMHAPHBIX, TPOUHBIX,
KOMILICKCHBIX, METAJJTIOOPTaHUYECKUX

COEIUHEHI. Y CTaHOBJIICHUE CBSI3U  MEXKIY
CTPYKTYpO U  HEKOTOPHIMH  (DU3HKO-
XUMHYECKUMH CBONCTBaAMH KPHUCTAJJIOB)

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)

KypcoBsie paboThl (poeKThl) y4eOHBIM IJIAHOM HE TTPETYCMOTPEHBI

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEeJIbLHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

IlepeyeHp yueOHO-METOJMUECKOT0 00ecTieueH s JUCIIUIUIMHBI 110
Ne Bup CPC BBITMIOJTHEHUIO CAMOCTOSATEIbHONU padOThI

1 2 3

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

2. Meronnueckue yka3zaHUs 110 OpraHU3AlUUA  CaMOCTOSITENIBHON
pabotel mo nucuuiuimHe «Kpucramiorpadus», yTBEp:KICHHbI(
kadenpoir oOmel, Heopranmueckoil xwummum u HWBT B xumun
npotokoa Ne 1

or 29.08.2017r.

2 [TonroroBka k JIP |1. Cropoxkenko T.II. Metoauueckue yka3zaHusi K J1a00OpaTOPHBIM
pabotam 1o Kpuctamorpaduu, yrBep>kaeHHble Kadeapoil, mpoToKo]|
Nel ot 29.08. 2017 1.




3 Pedepar 1.barru X., [Ipunar A. MuHnepanorusi mis cryaeHToB. — M.: Mup,

2001.
2. . Metoauueckre pPeKOMEHJAIMU K OpraHU3alMu ayIAUTOPHON U
BHEAYIUTOPHOU (camocTOsATETHHOMN) paboThI CTYAECHTOB:

Meroandeckue ykazanus/ coct. T.I1. Cropoxenko, T.I1. TlounHox,
A.B. becnanos, H.B. Jloza. — Kpacuomap: KyGanckuii roc. yH-T,

2018. 89 c.

4 PT'3 1. Eropos-Tucmenko FO.K. Kpucramnorpadus u KpucTayuioXuMus.
M.: KIIV, 2014.— 592 c.
2. Mromnep VY. CrpykTypHass HEOpraHWYecKas XUMHS. -

Honronpyansiit: U3gatensckuit qom «MuTemnext», 2010.
3.Cropoxenko T.II. KoHTponmpHBIE W NpOBEpOYHBIE PAOOTHI II(
Kpuctauiorpaguu, yTBepXKAeHHBbIC Kadeapoi, mpotokoid Nel o1

29.08.2017 r.
5 Joxnansl, 1.HTepHeT caiiThl Beaylmux rocyaapcTBeHHbIX BY30B u HayuHbIX
[PE3CHTAMH opranuzaiuii PO: MI'Y, CII6I'Y, PXTY, HI'Y, Ky6I'Y, PAH P® u
Ap.
2. Meroanueckue pEeKOMEHJAIMU K OpraHu3alud ayAUTOPHOH
BHEAYJAUTOPHOU (camocTosITENBHOI) paboThI CTY/IEHTOB

meroanueckne ykazanust/ coct. T.II. Cropoxkenko, T.I1. ITounmHok
A.B. becnianos, H.B. Jlo3a. — Kpacuonap: Ky6anckuii roc. yu-1, 2018
89 c.

VY4eOHO-METOINYECKUE MaTepuaibl JJIsl CaMOCTOSITENIbHOM padOThl 00ydarommxcs W3
YHCiIa MHBAIK/IOB U JIML C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTasistoTcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0OPOBbS U BOCIIPUITHS HH(POpMALIUHU:

JUst I ¢ HapyILEHUSIMU 3pEHMSL:

—B TIeYaTHOM (popmMe yBeTrmueHHBIM mpUdTOM,

— B (hopMe 3JIEKTPOHHOI' 0 IOKYMEHTA,

JIist AL ¢ HapyIeHUsIMHU CITyXa:

— B I1e4aTHO (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist Tu1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTra:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

I[aHHBIfI MNEPCUCHb MOXKCT OLITH KOHKPETU3UPOBAH B 3aBUCHUMOCTHU OT KOHTHHICHTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Opranuzanus H3y4yeHUs MaTepuajga Kypca OCYILECTBISETCS Ha OCHOBE CHCTEMHO-
JESTEIbHOCTHOIO TOJAX0Aa U PEKOMEHAAINNA TEOPUH MO3TAIHOTO (POPMHUPOBAHUS YMCTBEHHBIX
aeictBuil. JleKnMM HOCAT MOTHMBAIlMOHHO-TIO3HABATEIbHBIA XapakTep, HalOT YCTaHOBKH K
(GOpPMHPOBAHUIO ONPEIETCHHBIX JEHCTBUH (BBISIBICHHE JJIEMEHTOB CHUMMETPHUH, aHAJIN3
KPUCTATIOXMMUYECKHX 3aKOHOMEPHOCTEH, MpecKa3aHue CTPYKTYp U T.A.) DTUM TpeOOBAHUSIM
OTBEYaeT 0TOOp U3y4aeMoro Marepuasia, yueT ero 3HauuMOCTH JJIsl IPAKTUYeCKOH 1eATeIbHOCTH
CIeIHalICTa-XUMUKa, (OPMUPOBAHUE YETKOTO IMPEICTaBICHUS O MECTe KPUCTAIJIOXUMHUHU B
CHUCTeME JIpYyIrMX eCTeCTBEHHBbIX HayK. JlabGoparopHble 3aHATHS TNpU3BaHbl (HOPMUPOBATH
NEeHCTBUS B MaTepUaIM30BaHHOM BHJAE€ U B peud oOydaembix. J[ns mMOBBILIEHHS HX
3P PEKTUBHOCTH UCHOB3YIOTCS KaK TPAJUIIMOHHbBIE U JJABHO OIpaBJIaBIINe ceOsi MpUeMbl paboThI
C MOJIETISIMU KPUCTAJJIOB, TaOIUIIAMH, PUCYHKaAMH, TaK U HETPAJAUIIMOHHBIE METOMBI: JIEJIOBbIC
TPEHUHTH, 3aHATHE - KOH(epeHLHs, dKCIpecc-TECTUPOBAHNE, KOJIJIEKTHBHAs CaMOCTOSTENIbHAs



pabota, MeToJ ManbIX Tpynn. Ha 3akiounTenbHOM 3Tarne oOydeHHs CTyIEHTaM Ipeiaraercs
BBINOJIHEHHE CAMOCTOSITENBbHBIX PA0OT MCCIIE0BATENIBCKOTO XapaKTepa, pellieHHe MPaKTHIEeCKUX
3aja4, KeicoB, TpeOYIOIUX TBOPUYECKOTO MPEOOpa30BaHMsI YCBOCHHBIX 3HAHUI.

JU1s MTHBAJIM/I0B U JIMLL C OrPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbS UCIIOJIB3YIOTCS
o0pa3oBaTeIbHbIE TEXHOJIOTHH, T03BOJISIFOIINE MTOJHOCTHIO MHIMBUYaIU3UPOBATh COJIEPIKAHUE,
METO/bI U TEMIIbI Y4€OHOH 1eATeIbHOCTH, BHOCUTh BOBpEMsI HEOOXOMMbIE KOPPEKTUBBI KaK B
ACATCIIBHOCTD CTYICHTA MHBAJIW/JA, TAK U B ACATCIILHOCTDL IIPCII0AaBaTCIIA.

Bup 3ansTuii Hcnonbs3yeMble HHTEpAKTUBHbBIE KomnnuectBo wacos
(J1, T13, JIP) 00pa3oBaTesibHbIe TEXHOJIOTUH
Jlexknuu Jleknusa c 3JIEMEHTaMHU 10
IIeJarOoru4ecKomn IBPUCTUKH,
JIEKIMSI KOHCYJIbTAILIUS
JlaGopaTopHbIie paboThI HuanoroBoe oOydeHue, Oecemsl, 16
pazbop cuTyanuii, KoH(pepeHIus,
NPE3CHTAIMH U aHAIHU3 pa3paboTOK
Utoro 26

4. OnleHOYHbIE CPEICTBA ISl TEKYIIEr0 KOHTPOJIsl YCIIeBAeMOCTH M NMPOMeKYTOYHO
arrecTauuu

Texymuii KOHTPOJIb OCYIIECTRISICTCS B YCTHOW M MMUChMEHHOM (hOpMe B MPOIIECCE BBITIOTHEHUS

1abopaTopHbIX PAabOT B BHUAE TECTOB U KOHTPOJBHBIX pPabOT, OTYETOB IO BBITOJIHEHUIO

WHIWBUIYAIBHBIX W TPYMIOBBIX PAaCYETHO-TpaUUECKUX 3alaHWi, y4acTUI0 B OOCYXKICHUU

JIOKJIAZ0B M pelIeHus Keic-3aaad. [IpomexyTOYHBI KOHTPOJIb OCYILIECTBISETCA IPHEMOM

3K3aMEHa BO 2 ceMecTpe.

4.1D0oHA OLIEHOYHBIX CPEJCTB /ISl IPOBEIeHUs TeKYIIel aTTecCTAlNu
(8 momuom o00véMe DPOC mno kpucrauiorpadpuu opopMIIeH KaK  MNPUIIOKEHHE K
nporpamme)

4.1.1 Ilpumeps! 3anaHui, 32124, PACCMATPHBAEMBIX HA 3aHATHIX

1. PaccmotpuTe auarpaMMmbl COCTOSIHHSI YTJIEpOJia, CEpbl, BOABI [2] M OMpeAenuTe YCIOBUS
CYIIECTBOBaHMS ITHX BEILIECTB B KPUCTATUIINYECKOM COCTOSTHHUH.

2. Kakue BemiecTBa OTHOCSTCS K JKUAKUM Kpuctamam? Ilepeuncnure cBONCTBA KHMIKHX
KpPHUCTAJIOB, OOYCIaBIMBAIOLIME WX TNPOMEKYTOYHOE TOJOKEHHE MEXAY >KUIKOCTAMU U
KpUCTAJIJIaMH.

3. IlpuBeanTe BO3MOXKHO OOJIbIIIE IPUMEPOB AHU30TPOIIUU CBONCTB KPUCTALIOB.

4. Kakue cBOICTBa HEKOTOPOM MOPIIUU BEIIECTBA U OJTHOW MOJICKYJIBI COBIIQIAl0T?

5. B ueM oTiinune crekia oT kBapua?

6. PaccMmoTpuTe y30p 000€B B Ballieil KBapTUPE U MPEJACTaBbTE MIIOCKYIO

CETKY, COOTBETCTBYIOIILYIO JAaHHOMY Y30DY.

7. KakuMm ycloBUSIM J0JKEH NOTYUHATHCS BBIOOD

a) TUIOCKOM CETKH, 0) MPOCTPaHCTBEHHON pelIeTKu?

8. B aByx cocymax Haxomatcsi ra3zooo6pasusieHCI " NaCl. ITo mepe mocTemneHHOrO
OXJIXK/IEHUSI COCYJIOB IPU JIOCTHKEHHUU HEKOTOPBIX OMpEAETCHHBIX TeMIepaTyp HauMHAeTCs
KOHJeHcalus BemiecTB U Bbinensitores kpuctauibl HCI u NaCl. Onwummre pa3nuyaus mporeccos
obpazoBanus kpucrawmmdeckux HCl u NaCl wu cBoiicTBa 3THX KpHCTaLIOB.

9. Oxcua MarHuss W (QTOpPUA HATpUs HMMEIOT OJHMHAKOBBIE KPUCTAIIMYECKHE CTPYKTYpPHI.
Kpucrann MgO nourtu B 1Ba pasa tBepke NaF. TemnepaTypsl UX IUIaBIeHUS 2830°C u 992°C
COOTBETCTBEHHO. OOBACHUTE MPUYNHBI CTOJIb CUJILHOTO Pa3INyuus CBOMCTB 3THUX BEIIECTB.



10. [Touemy MOJIEKyYJIBI TaJOT€HOB 00PA3yIOT MOJIEKYJISIPHbIE KPUCTAIIIBI?
11. Yem 0OBsICHSIETCSI BRICOKASI TBEPJOCTh HEMETANTMYECKUX KOBAJIGHTHBIX KPUCTAIIJIOB?
12. TlepeuncnuTe BCE TUIIBI CBSI3€H B CTPYKTYpE rpadura.
13. Eciu B CTpyKType AMOKCHIA KPEMHHUS 3aMEHUTh KPEMHUU Ha yriaepoj, HCXOIHas
KpUCTAJIIMYECKasl CTPYKTypa He coxpansercs. [louemy?
14. Kak onpenenuTs CUMBOJI TPaHH, OCHOBBIBAsICh HA 3aIIUCU LIEJIBIX YHCEN?
15. HaliquTe CUMBOJIBI TIJIOCKOCTH, OTCEKAIOIICH Ha OCSAX KOOpJAUHAT OTpe3ku 4a, 3B, 2c.
16. OnpenenuTte CUMBOJI HAIpaBIIEHUs, MPOXOJASAIIETO yepe3 Hayano koopauHaT O U TOUKY C
KoopauHatamu a/8, 3B/8, 5¢/8.
17. Onpenenute CUMBOJI HarpaBjeHus, mpoxoasmero yepe3 Touku A (O, B/2, ¢/2) u B(a/2, O,
c/2).
18. 3anummTe CUMBOJIBI Y3JI0B TPAHEIICHTPUPOBAHHON KYOMYECKOM SYCHKH.
19.IlpuBenute mpumepsl GUTYp, 00TaTAIOIIUX [IEHTPOM CUMMETPHUH.
20. Kakoe HampaBiieHHE B MHOI'OTPAHHUKE HA3bIBACTCS MOJISIPHBIM?
21. Haiinure 351eMEHTHI CAMMETPUHN U U300pa3uTe MPOEKIUU IpaHel u
3JIEMEHTOB CUMMETPHUU CIIECAYIOIUX MHOTOIPaHHUKOB: OKTadIp, KyO,
MPSIMOYTOJIBHBIN TTapaJUIeIeuIe]], TETparoHajibHast TUIIUPAMU/Ia, TPUTOHAJIbHAS IPU3Ma,
TETpas’ap.
22. Kakas ¢urypa moxxeT 06s1a1aTh
a) IIECTePHOM MOBOPOTHON OCbI0 CUMMETPHH;
0) 1mecTepHO MHBEPCUOHHON OChI0 CHMMETPHH.

23. JlokaxuTe, 9YTO IpU  N-HEUETHOM CIIPABEIJIMBO PABEHCTBO

n = Jon, T.€. ”HBEPCHOHHBIE OCH PKBUBAJICHTHEI 3¢PKAIbHO-IIOBOPOTHBIM

OCSIM YABOCHHOTO MOPSAKA
24. Haiigute 53J€MEHTHI CHMMETPHUM, KOTOPbIE BO3HUKAIOT IIPU COYETAHWU IIJIOCKOCTEH,
nepecekaromuxcs nox yriom: 1) 45° 2) 60°

4.1.2 PacueTrHo-rpadguueckue 3aJaHUA

1. Omnpenenurte 4nCiIO Y37I0B U CUMBOJIBI Y3JI0B!
1.1. DnemeHTapHas siuelika CTPYKTYPbl MEIU
1.2. DnemenTapHas siueiika CTpyKTYypbl canepura
1.3. DnemeHTapHas sUelKa CTPYKTYPbI (IIFOOpUTA
1.4. DnemeHnTapHas siuelika CTPYKTYpHI ajiMasa.

2. Jlns yKa3aHHOW TPOCTPAHCTBEHHOW TPYNINBI IMOKAXKHATE HA MPOCKIMH PACTIOI0KECHUE
JJIEMEHTOB CUMMETPHH:

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

HanecuTe Ha 3TOT pUCYHOK TOUYKH, HMPEACTABISIOMME COO0N OOIIyI0 CHCTEMY SKBHBAJEHTHBIX

NO3UIMI W 3alMuIIMTe UX KoopAuHarhl. CrenaiiTe Toke camoe JJs BO3MOXKHBIX YacCTHBIX

MTO3ULIAMN.

3. B xkpucrammmdeckoil CTpyKType, conaepkamield arombl meMeHToB A u B, atrom A
pacrionaraercsi B Hadaje KOOpAMHAT. M3BecTeH THIl pelmeTKH M KOOPAMHATHI HEKOTOPBIX
atoMoB B. Pa3mMHOXUB aTOoMbl AelcTBHEM TpaHCIALUN, M300pa3uTe MPOEKLHUIO SUEHKH,
HalUTe KOOPAMHAIMOHHBIE YHCIAa M KOOPAMHALMOHHBIE MHOIOIPDAaHHUKHM BCEX ATOMOB.
[TapameTpsl sSUeiku B MpeAenax OTpaHUYEHUM, HajJaraeMbIX THIIOM DELIETKH, BbIOEpUTE

IPOU3BOJIBLHO.
Tun sueliku Koopannatsl atroma B
KyOundeckas rpaHelleHTpUpOBaHHAs Yo Vo Va
PomMOunueckast 00beMHO-IIEHTpUPOBAHHAS 0 %
TerparoHanbHasi IPUMUTUBHAS %2 00; 0%0

KyOuueckas npuMuTuBHAS Vo 0; 0% 0% .



10.

11.

12.

13.

Onpenenure KOOPAWHAIMOHHBIE YWCIA W KOOPAMHAIIMOHHBIE MHOTOTPAaHHUKH IS
MPOCTPAHCTBEHHOMN PEIICTKH:

4.1. Xnopuna natpust 4.2, Xnopuga uesuss 4.3. @moopura 4.4. Meau
Onpenenure HaOOp JIEMEHTOB CUMMETPUU U MPAaBUIBHBIE CUCTEMbl TOYEK MPU HAJIUYUU
NPUMUTHBHOH pemmeTku bpass u ocu 43, coBnanatouieii ¢ HarpasineHuem OZ.
Onpenenure Bce 3JIEMEHTHl CHMMETPHUM, BO3HMKAIOIIME B NPUMHUTUBHON sYeilke B
pe3ysbTaTe B3aUMOJICHCTBUSI BUHTOBOM OocHU 2, coBnamaromei ¢ ocbto OY |, U MI0CKOCTH
CHUMMETPUU M, MPOXOJAIIEH NEPNeHAUKYIIpHO 27 Ha BbicoTe Y=1/4. YKaxuTe, Kak
pAacIoNOKeHbl 3JIEMEHThl CHMMETPUM M KaKOBbI KOOPIMHATHI TOYEK OOLIEH MpaBUIBHOMN
CUCTEMBI.

[TpoctpancTBenHas rpynna P2i/c comepxur, kak BUIHO U3 €€ 0003HaueHusl, BAHTOBYIO OCh
21 ¥ TUIOCKOCTh CKOJIB3SIero oTpaxeHus c. Ompexenure: a) Kakue BO3HHUKAIOT
JOTIOTHUTEIIbHBIE 3JIEMEHThl CUMMETPUU; B) YAOOHBINH BHIOOp Havajla KOOPAMHAT; C) KaKue
BO3MO>KHBI IPABUJILHBIE CUCTEMBI TOUYEK.

Munepan 6uprosza coaepxut (B % mo macce) 2,3% H, 14,2% P, 24,8% Al, 58,7% O u
npuMech Melu (ONpeeIIoNIYI0 OKpacKy). BriBeaure npocteiinyto GopMyny coeauHEHUsI.
3amumute ¢GopMyny MHHEpana B BUAC (GOPMYJT BO3MOXHBIX €0  COCTaBJISIONINX
KOMIIOHEHTOB (COJIb, OKCHJI, THAPOKCHI, BOJIA).

Menp oOpa3yer ABa MPHUPOAHBIX OCHOBHBIX KapOonata azyputr 2Cu COsCu (OH); u
manaxut Cu COsz Cu (OH),. Uccnenyercs oqun u3 3Tux KapOoOHATOB. {7151 3TOTr0 MpOKaIMIN
1,84 r xapbonata u monyuywiu 13,26 r CuO, 3,67 r CO; u 1,50 v HyO. Ilpu nelictBuun
n30bITKa XJIOPOBOAOPOAHON KHCIOTHl Ha 0,463 T TOro xe kapOoHara BBIAENNUIOCH 238 Ml
COz npu 295 K u 99480 Ila. ITonyyeHHsbli pacTBOp MOABEPIIN 3JIEKTPOJINU3Y U BBLACIUIN
0,266 T meau. Kakoii kapboHat nzyuancs?

PentreHoBckue uccienoBaHus mokasanu, 4yro cuiami kanus KSiH; umeer kyOuueckyro
CTPYKTYpy THIIa XJIOpUJA HATpus ¢ aromamu Kanus B nonoxenusx 000, /2 %2 0,0 %2 %, %2 0
Y2 m aromamu kpemHHUs B moioxeHusx 00 Y2 , % 00, 0%0,%n%"'%. Pebpo
JlieMEeHTapHOU siueliku paBHO 7,15 A. Bce aTombl BOAOpOAa HAaXOASATCS B BUIE CHIIMII-
anvoHa SiH3™ 1 He cO3/1al0T HANPSHKEHUS B PEIIICTKE.

1) TlpeactaBbTe Ha SCKH3€ DICMEHTAPHYIO SUYCHKY, MOKA3BIBAIOLIYID OTHOCHTEIIBHBIC

MIOJIOKEHUSI aTOMOB KaJlusl U KPEMHHSI.

2) TlokaxwuTe pacroioKeHHE HOHOB Ha MPOCKIIHH.

3) Paccuwuraiite paccrosinue (A) MeX Iy OMMKAHIIMMU aTOMaMH Kalusi U KPEMHUSL.

4) BpluHCaMTE MIIOTHOCTh KPUCTAJIIIA.

boprunpun narpus NaBHs umeer rpaHeleHTpUPOBAaHHYIO KyOHMUYECKYIO CTPYKTYpY, B
KOTOpOW 4eThIpe aToMa HaTpus 3aHuMaroT monokenus 000, 0 %%, % 0%, % %0 n
yeTelpe aToma 6opa - 2 %2 %2, 200, 02 0, 00 72 . PeOpo sanemenTapHoi s4eiiku ap =6,15
A. Ha »scku3e asneMeHTapHOW SYEHKH YKaKATE€ OTHOCHTEIIBHOE PaCIOJIOKEHHUE aTOMOB
HaTpus 1 6opa. PaccunTaiitTe miIoTHOCTh KpUCTAILIA.

PaccumTaiite TIOTHOCTH cepedpa, €CIM W3BECTHO, 4YTO METAT KPHUCTAIUIM3YeTCS B
IpaHelleHTPUPOBAHHON KyOu4eckoi (opme, a pacCTOsTHHE MeXy OIMKalIIuMU COCeTHUMHU
aToMaMmH paBHO 2,87 A.

KommiekcHoe coennuenue nepxiopata cepedopa u 6enzona AgClO, CeHg (M =285 r/mMoib)
uMeeT pOMOUYECKYIO CTPYKTYpPY C pa3Mepamu 3JeMeHTapHOU siueiiku a=7,96 A, B=8,34 A,
c=11,7 A. Ha kaxxayio 3JIeMEHTapHYIO SYeHKY MPUXOIUTCS YeThIpe (OPMYIbHbIE eTUHUIIBI.
Omnpeznenute IUIOTHOCTD KPUCTAJLIOB.



4.1.3 3apanusi I NOATOTOBKH K TeCTOBOMY KOHTPOJIIO

1. JlaiiTe ompeneJieHue CJIeayIOLIEMY MOHSITHIO:

[TpocTpancTBEeHHas pelieTka. [TnockocTh 3€pKaAJIBLHOTO OTpaKEHUS.
[Momumopdusm.Kpucrammmueckas crpykrypa. [loBoporHas ock cummerpuu. M3omopdusm.
Toueuynast rpymnma cummerpun. ['aburyc. Pemerka bpase.Kiacc cummerpun. AHHU30TpOMNUSI.
Cunronuns.IlpoctpancTBeHHas rpynmna cuMMeTpud. ['oHmomerpusa. HHBepcuoHHas ochb
cummetpun.Cummerpus. KoopanHaumoHHBIM nonudap. DnemeHTapHas sdeiika.llinockocts
3epKajgbHOro oTpaxkeHus.Kpucramnmdeckas cTpykrypa. BunroBasg ock cummerpuu. basuc
AYEHKU.

2. Jlasi KasKA0T0 U3 NMepevrcIeHHbIX HIKe BelleCTB YKAKUTEe THII KPUCTALINYECKOH

peleTKH:

2.1. Hadranun, okcua Marausi, rpadur.

2.2. T'mroko3a, cynbdat HATpHS, cepa.

2.3. Hoaun nesus, Meab, JIe.

2.4.  Anma3, okcua yriepona (1Y), Bonbsdpam.

2.5. Xumopua HaTpusi, BOAOPOI, KEJIE30.

2.6. Okxcup aaoMUHUS, 30JI0TO, caxap.

2.7. Kucnopon, mapaduH, GTOpHI KATBIHS.

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

3. CBoiicTBa KPHCTANINYECKUX BEIECTB ¢ PA3JIHYHBIM THIIOM XMMHU4Y€CKOM CBS3H
3HAYMTEJIbHO PA3JINYAIOTCHA. JTUMHU CBOMCTBAMM MOTYT ObITH CJIeYIOIIHE:
a) HU3Kas TeMIepaTypa IUIaBIeHHs, CKIOHHOCTb K CyOIMMaluu, XPYyIKOCTb, OTCYTCTBHE
ANEKTPUUECKON MPOBOJUMOCTH;
0) BbICOKas TeMIIeparypa IJIaBICHUS], XPYIIKOCTb, JJIEKTPUUYECKasi IPOBOJAUMOCTD B
pacIIaBIEHHOM COCTOSIHUH,
B) BBICOKAsl TEMIIEpATypa IUIaBICHUS, DJIEKTPOU3OIISIIMOHHbBIE CBONCTBA;
I') YMEPEHHO BBICOKAs TeMIIEpaTypa IUIaBJICHHS, BBICOKAS SJIEKTPpUUECKasi POBOIUMOCT,
MJIACTUYHOCTb.
VkaxuTe I KakJA0ro TMPEACTABICHHOTO HWXKE THUIA KPUCTATIIUYECKON pEIIeTKH
COOTBETCTBYIOIINE XapaKTEPHbIE CBOICTBA BEILIECTB:

Tun pemerku CaoiicTBa BeliecTBa

1. Monnas

2.MonekynsipHas

3.AtomHas

4 Metannuyeckas

4. N300pa3ute 3j1eMeHTHl CAMMETPHH ¢ TOMOIIBIO cTepeorpadgpuyeckoii NpoeKuu:
4.1. mm2 4.2. 6/mmm 4.3. 422 4.4. m3m
45. m3 46. 43m 4.7. 23 4.8. 4mm

5. IlokaxuTe npeodpazoBanme:

IlenTpOoM cummeTpun

[110CKOCTBIO 3€pPKAIBHOTO OTPaXKEHHS
WNHBepcnonHOM ocbio 4
HNHBepcHOHHOM OChIO0 3
3epKaJbHO-TIOBOPOTHOM OChl0 4
[ITectepHoi1 OCBIO

YeTrBepHOH OCBIO



Ocpl0 TpeTbero nopsaka

6. Onpenenure Ki1acc CHMMETPHH:
6.1. xy0a; 6.2. okTasapa; 6.3. TeTpasipa; 6.4. TeTparoHaJIbHON JUITUPAMUJIbBI;
6.5. IpsIMOYTOJILHOTO Napajuienenuneaa; 6.6. TpPUroHaIbHON MUPAMUIB;
6.7. rexcaroHaJbHOW MPU3MBbI; 6.8. KOCOYTOJIbHOTO TIapajuiesienune/a.

7. Omnpeneanrte CHMBOJIBI Y3JI0B U YHCJIO0 Y3JI0B:

DJieMeHTapHas siyeika ajiMasa
DnemeHTapHas siueiika QroopuTa
I'paneuenTpupoBaHHas sueiika
OO0BEMHO-LIEHTPUPOBAHHAS sTUYEHKa
DJieMeHTapHas siueiika Mmeau
DnemeHTapHas stueiika cdanepura
bazouentpupoBaHHas siueiika
DieMeHTapHas ssueiika KaMEHHOM COoJn

8. IIpaBuaa kpucrajaiorpadpuyeckoil yCTaHOBKH KPHCTAJIJIOB:

8.1 TerparonaynbHO#l cuHroHUK 8.2. MOHOKJIMHHOW CUHTOHUHU

8.3. Tpuknunno# cunronnn8.4. ['ekcaroHaJIbHOW CHHTOHUH 8.5. PomOuueckoi
CUHTOHUH 8.6. KyOuueckoii CHHTOHUH

8.7. TpUroHaabHOW CUHTOHUU 8.8. TeTparoHanbHON CUHTOHUU

9. Crepeorpadguyeckasi MpoeKUUs 3JIeMEHTOB CHMMETPUH TOYEYHOM rpynnbl:
9.1. mmm 9.2.  6/mmm 9.3. 42m 94. m3m

9.5, mm2 9.6. 222 9.7. 4m 98. 23
10. I'nomocrepeorpapuyeckasi NpoeKUHs:

10.1. ky6a; 10.2. TerparoHanbHONOUIIUPAMUIBI,

10.3. rekcaronanbHo# npusmbl;  10.4. nuTeTparoHaIbHONU MPU3MBI ; 10.5.
poMb603/1pa; 10.6. TpuroHanpHOroO Tpamnenos’apa
10.7. TeTparoHaibHOrO CKaJIe€HO3pa 10.8. quTpuroHanbHONOUIHPAMUIbI

11. IMokakuTe TPAHCAALNM:

11.1. O6béMHOIIEHTpUpPOBaHHOM stueliku  11.2. I'paHenieHTpupOBaHHOM SuelKu
11.3. IIpumuTuBHOM stueiiku  11.4. bazonentpupoBanHoit C

11.5. bazouentpupoBannoit A 11.6. basouentpupoBannoii B

11.7. Kybuueckoii rpaHeLIeHTpUPOBAHHOM sTUeiiKu

11.8.PomOMueckoit 00bEMHOLIEHTPUPOBAHHOM STUEHKH

12. IToka:kurte npeodpa3oBaHue:
121 d 122 n 123 ¢ 124 a

125 24 126 4 12.7 6; 12.8 43

13. Omnpepenure CHHIOHMI0O W KJIACC CHMMETPHHM, COOTBETCTBYHIIHE YKA3aHHBIM
NMPOCTPAHCTBEHHBIM IPpynIam:

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

13.5. Ccc2 13.6 Pbca 13.7. Pmn2; 13.8. 1212:2;



14. TlokaxxuTe Ha TNPOEKIHH JIEMEHTAPHOH SYeHKH PacIoJioKeHHe 3JIeMEHTOB
CHMMETPUH B IPOCTPAHCTBEHHbIX IPYIIIax:

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. Onpeaenante ync/io GopMyJabLHbIX eIUHUI B siYeiiKe:

16.1 Xnopuaa Hatpust 16.2 Xnopuaa uesust 16.3 ®dmrooputa
16.4 Anmaza 16.5 Cdanepura 16.6 Menu 16.7 Bonbdpama
16.8Maruus

17. Hapucyiite cTpykTypy IO €€ CIOBECHOMY ONUcaHui0. Beinenus sueiiky bpase,
JaiiTe €€ NOJHYI XapaKTepUCTUKY: TUIl pelieTku bpase, uncio ¢opmMynbHBIX
eauHul Z, KOOpAMHAIMOHHBbIE 4YHCIAa W KOOPAMHALMOHHBIE MHOIOI'PaHHMKH.
HasoBute CTpyKTypHBIN THII.

Ne | ®opmyaa Onucanue CTpyKTYpbl

1 AxX Atombl X 00pa3yroT KyOMYeCKYI0 IJIOTHEHIIYIO YIAaKOBKY,
aTOMBI A 3aCeJsII0T BCe MYCTOThI OJTHOTO TUMA

2 AX Atombl X 00pa3yloT TIEKCaroHaJlbHYyI IUIOTHEHIYIO

YIIaKOBKY, aTOMbI A 3acensoT IIyCTOTBI OAHOI'O TUIIA

3 AX> Atombl X 00pa3yloT TI€KCaroHaJlbHYyl IUIOTHEHIIYIO
YIIAaKOBKY, aTOMBI A 3acCeJsI0T MOJIOBUHY IIyCTOT OJHOIO
TUIA NEPIEHIUKYISPHO INIaBHOM OCH YHNAKOBKH, IPU 3TOM
CJIOM 3aHATBIX IYCTOT YEPEAYIOTCS CO CIOSIMU HE3aHATBIX

4.1.4 MopenupoBaHue: HU3roTOBJIeHHEe MojeJseill NMPOCThIX GoOpM KPHCTAILIOB U
ONMCaHUe UX CHMMETPHH B PAMKAX TEOPUH TOYEYHbIX rPyNI CHMMETPHHU
IIpocTbie ¢opmbI:  OKTadap, TETPadAp.Kyd, poMOO3Ap, TETparoHadbHBIA Tpameunodap,
TETParOHaJIbHBIA TETpadAp, TPUTOHAIBHBIM CKaJICHO3JpP, TETParoHajabHbI CKaJICHODIp,
TPUTOHAJIBHBIM Tpamnenodip, IeKcaroHaJbHbIM Tpanenodip, JEeBbId M IpaBbli poMOHuecKHe
TETpa’Apbl,  HMKOCAdAp,  AUTPUTOHAIBHAAAMIMPAMHUAA,  AUTETparoHalbHasIUIUpaMUIA,
poMboaoaeKadIp, TeTpareKcadip, TeKCOKTadAp U JIp.

ILnan onucanus Moae/ed KPUCTALIOB

1. OnpenenuTh CHMMETPHIO KPUCTAJIIA:
- KaTeropuio, CHHTOHHIO (1aTh XapaKTCPUCTHUKY YIIOBBIX BEIWYUH MEKIY KOOPIMHATHBIMHU
HATPaBIICHUSMU ).

2. 3amucath kinacc (rpymnmy) cuMMmerpuu B cumBoisiax bpase, lllenduuca, B
MEXIYHAPOJIHON CHMBOJIHUKE.

3. Haueptuth crepeorpadudeckyro mMpOeKIUIo Kilacca CAMMETPUH U 0003HAYUTh Ha HEU
HaIpaBlIeHUs! BEIOPAHHBIX KOOpAUHATHBIX oceit X, Y, Z.



4. Ha  crepeorpaduueckyro  Tpoekiuio  Kilacca  CUMMETPUHM  HAHECTH
rHOMOCTepeorpauueckue MpoeKIH rpaHell KpucTasuia.

5. JlaTh XapakTepUCTUKY MPOCTO (HOPMBI KpUCTAIIA: KOJTUYESCTBO TPAHEH, YacTHAS WUITH
oOmras nmpocras (opma, 3aKpbITasi UJIU OTKPBITas MpocTas popma.

6. [IporHIUIIMPOBATh TpaHu MPOCTOi opMmbl (onpeaenuTh uHaekcol hK,l)

7. IlpuBecTr Ha3BaHHUE KaXKIOH TPOCTOM (hOPMBI, yU4aCTBYIOIIEH B OIpaHKE KPUCTAJLIA.

8. Ha3Batp kitacc cuMMeTpuH (1o o01el mpocToid hopme).

I[lnan onucaHus Mojeseil KPUCTALUINYECKHX CTPYKTYP

1. Beigenuth B MOJIETTH KPUCTAUTMYECKOM CTPYKTYpPHI sSUeiiKy bpase.

2. OnpenenuTb CUHTOHMIO U 3aIIMCaTh KOHCTAHTHI AJIEMEHTAPHOMN SIYEHKU: ITapaMeTpshl a,
b, C 1 yriioBbIe XapaKTEPUCTHKH.

3. Onpenenuts TN pelieTku bpase.

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

saueiiky. OnpenenauTs ( Wik MOATBEPAUTD) THUI POPMYIIbl COSTUHEHUS.

5. PaccunTath 4nciio popMyIbHBIX €IMHUIL B STYCHUKE.

6. Onpenenuth KOOPAMHALIMOHHBIC YKCIa aTOMOB Kaxjaoro copta. [Iposeputs popmymy
COEMHEHUS TI0 B3aMMHON KOOPAMHALIMU aTOMOB.

7. Ha3BaTh KOOpAMHAIIMOHHBIE MHOTOTPAHHUKH (KOOPAMHAIIMOHHBIE TTOTHAIPHI).

8. IlpuBecTu CIOBECHOE OMMCAHUE CTPYKTYpPbI; €CIM BO3MOXKHO, TO ONKCaHUE JaTh B
TepPMUHAX IUIOTHEHIIMX YMAaKOBOK (yKa3aTh CIOMHOCTh YMaKOBKHM M MOTHB 3aIllOJIHCHHS B HEH
TEX WIH UHBIX MYCTOT).

9. BpigenuB KOOpAMHAIIMOHHBIE MHOTOTPAHHUKH BOKPYT aTOMOB, YKa3aThb XapakTep HX
COUJICHEHHUS.

10. ITo nmpuBeneHHOMY OIMCAHUIO HAPUCOBATh KPUCTAIMYECKYIO CTPYKTYPY B ILUIaHE,
BBIJICTIUB KOHTYPBI JIEMEHTApHOH sYeKu U 0003HAYUB BBICOTHI (KOOPIUHATHI Z ) BCEX aTOMOB.

IIpumepHbIe TeMbI pedepaToB

CucreMHOe ONUCAHUE KPUCTAJIMYECKOT0 00beKTa (TI0 BEIOOPY CTYJIEHTA):

Menp, cepebpo, miuaTuHa, 30JI0TO, MarHUM, *ene3o, rpadut, aimas, OOpHUTpUI, chaJepur,
BIOPIIUT, TAJHUT, XJIOPUJ II€3Usl, TAJICHUT, (DIFOOPUT, PYTUTL, KAIBIIUT, TUPUT, KYTIPUT, IIEPOBCKUT,
Jen, IMHWHENb, OJWUBWH, TpaHaT, LUPKOH, TalbK, KBapll, TPUIANMHT, OPTOKJIa3, Mpamop,
anexcaapuT, HadTalnuH, aHTpalleH, QyIepUTHl U T.1.

Onucanne pekoMeHIyeTcsl BHINOJHUTH MO0 CJeAYIIeMy IJIaHy:

1. CoctaB coenuHeHHs (METObI YCTAHOBJIEHUSI COCTaBa, CTEXHMOMeTpUuUeckas Ghopmyra,
BO3MOXXHbIE TPUMECH, AEPEKThl, H30OMOPPU3M M aTOMHBIE 3aMEIleHUs, IMOIUMOP(HbIE
IIPEBPALLCHHUS).

2. Kpucramnorenesuc (cBeneHuss 00 oOpa3oBaHMU KPHUCTAIIOB, 00Opa30BaHHE KPUCTAIUIOB B
OpUpoJie, TMOJyYeHHE HCKYCCTBEHHBIX KpPUCTAJUIOB, MEXaHU3Mbl pOCTa KPHUCTAIUIOB, (OPMBI
KpPHUCTAJIJIOB).

3. CtpykTypa KpUCTAJUIOB (THUIBI XMMHUYECKOH CBSI3M B KpHCTaIaX, MOJEIU CTPYKTYphI B
paMKax TEOpUH TUIOTHEHIINX MIAPOBBIX YITAKOBOK HMJIM MOJEIUPOBAHUE CTPYKTYPHI C TIOMOIIBIO
KOOPAWHAIIMOHHBIX MOJIUIIPOB, MPOCThIe (HOPMBI KPUCTAIIIOB: PUCYHKH, TIPOCKIIHU C YKa3aHUEM
CUMBOJIOB TpaHell u pebep, 0COOEHHOCTHM MOP(OJIOTUU KPHUCTANIOB, CUMMETPHs BHEIIHEH



GOpMBI  KPUCTANIOB, CHMMETPHS  KPHCTAIUIMYECKOHM  CTPYKTyphl:  siueiika  bpase,
IIPOCTPAHCTBEHHAs I'PYIIAa CHMMETPUH, CUCTEMBI SKBUBAJICHTHBIX ITO3ULIUN).

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

5. Pu3nyecKue 1 XUMUYECKUE CBOMCTBA.

6. O6nacTy MPUMEHECHHUSI.

4.2 ®oH OLIEHOYHBIX CPEICTB JIsl MPOBEACHUS IPOMEKYTOUHON aTTeCTAlUMN

IIpumepsbl 3K3aMeHANMOHHBIX OWJIETOB

no qucrurumHe «Kpucrammorpadus»
HanpasieHue noaroropku — 04.03.01 Xumus

BIWJIET Ne 1

1. . Omepamuu u 3JeMEHTH CHMMETPHH BHEITHEH (GOPMBI KPHCTAIIIOB.

2. Xapaktepuctuka ctpykrypHoro Tuma W. OcoOeHHOCTH (PM3WYECKUX W XUMHYECKHX CBOWCTB
KPHCTAJJIOB TAHHOTO THUIIA.

3. Ilpaktudeckue 3amaHuis:
- BeiBemute nipocThie GOpMBI IS Kitacca cuMMeTpuun 4/mmm.

- M300pasnTe Ha TPOEKIUH PACIOI0KEHHE dJIEMEHTOB CHMMETPHH B TPOCTPAHCTBEHHOW TPYIINe
P2/c. Hanecutre Ha pUCYHOK TOYKHM TPEACTABISIONIAE COOOH cucTemy (OOIIyI0) SKBUBAJICHTHBIX
MTO3HITAH, CIeIalTe TO e caMoe JJII BO3MOXKHBIX YaCTHBIX MO3HIIHH.

- bpomun ne3us kpucramumsyercss B KyOndeckoil cucreme. B IieHTpe ero aneMeHTapHOU sUeHKH
HaXOJUTCS WOH I1e3usl, OPOMU-MOHBI HAXOJATCS B BeplIMHAX siuelku. [ImoTHOCTE OpoMuaa ne3us

paBHa 4,44 r/cv’. Onpenenute
a) pedpo sIeMeHTapHO# sueiiku; 6) paccTosiaue Uagp.

BUJIET Ne 2
1. Kpucramiorpadpuieckue KaTeropud U CHHTOHHHU.
2. Teopembl 0 COYETAaHUU DJIEMEHTOB CHMMETPUH KPUCTALTHYECKUX CTPYKTYD.

3. HpaKTI/I‘ICCKI/Ie 3aJaHHsA:

- Ilonyuute npoctyio ¢GopMy pasMHOKEHHEM TIpaHH, 33JaHHOW B IPOM3BOJILHOW OPHEHTALUH
omepauusiMu cummerpun 6/m. M3o0pa3ute Ha MPOEKIUH PACTIONOKEHHE 3JIEMEHTOB CUMMETPUHU

MOJTy4YeHHON TPOCTOH (hOPMBL.
- PaccmoTpuTe MpaBUIIbHBIE CUCTEMBI TOYEK TPOCTPAHCTBEHHOM rpymmsl Cm.
- OnuImTe CAMMETPHIO TETPAdIPA.

Kpurepun onenkmn:

Kpurepun Ouenka YpoBeHb
OtBer MOJIHBIH, NpaBUJIbHBIM, «OTIUYHOY MOBBIILICHHBIN
CaMOCTOSTENIbHBIN, MaTepuasg HW3JIOKEH B (IpOABUHYTHIN)
ONPENCIECHHON JIOTUYECKOU YPOBEHB
IIOCJIEI0BATEIbHOCTH JTEMOHCTPHPYETCS
MHOT'OCTOPOHHOCTh MOJX0/I0B,

MHOT'0AaCTIEKTHOCTh ~ OOCYXJIEHHS TpOoOJIEeMBlI,
YMEHHUE apryMEHTHPOBAaTh COOCTBEHHYIO TOUKY
3peHus, HaXO0JUTh yTH perieHus
II03HABATENbHbIX 3ajad, yCTaHaBIUBAaTh
MPUYNHHO-CJIE/ICTBEHHBIE CBSI3HU MEXy




CTPOCHHEM, CBOWCTBAMH U TNPUMEHEHHEM
BEIIECTB, B  JIOTUYECKOM  PaCCYXICHHH,
pellleHnun 3a7aud, rpa@uueckux MOCTPOSHUSX
HET OmMOOK, 3a/laya pelleHa ParMOHAILHBIM

crocobomM

JlaH MOnHBINM, NPaBWIBHBIA, CAMOCTOSATEIbHBIN «XOpOLLIO» 0a30BbIif YpOBEHb
OTBET HA OCHOBE H3Y4YCHHBIX IIOHATH,

KOHIIEIUM, 3aKOHOMEPHOCTEN, HO

JOIMYCKATCA HECYHICCTBECHHBIC OIIMOKH B
PCIICHUHN 3a0a4.

JlaH TmONHBIA OTBET, HO MpPU 3TOM €CTh | «yIOBJECTBOPUTEIb | IOPOTOBBIA YPOBCHb
CYIIECTBEHHbIC OIIMOKM YKa3bIBAIOUIME Ha HO»
HCYMCHHE  HCIOJIb30BaTh  TCOPETUYECKHE
3HaHHS ¥ YMCHUS MPH PEIICHUU MTOCTABICHHBIX
3amad. JlaHHple npoOerbl B 3HAHUSAX HE
OPEMSATCTBYIOT JalbHEHIIEMY O0yUYCHHIO.

OtBer oOOHapy)XuUBaeT HE3HAHUE OCHOBHOIO | «HeyzioBierBopure | MeHee 50%, ypoBeHb HE
(moporoBoro) coJiepKaHus y4eOHOro JIBHO» copmMupoBaH
Marepuaia

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOMPAIOTCS C YYETOM WX MHIUBHIYAIbHBIX CHXO(U3NUECKIX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3JI0pPOBBSI TPEOCTABIISIETCS JONOJTHUTEILHOE BPEMS JUISL TOJrOTOBKH OTBETA Ha YK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTATOB O0YyUSHHSI MHBAIUAOB H JIUI] C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 3/10POBbsSI ITPEAYCMAaTPUBACTCS MCIIOJIb30BAHNE TEXHHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIAYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIMXCsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbS
U WMHBAIWAOB TIPOIEAypa OICHUBAHUS PE3YJIbTaTOB OOyYEHHs 10 JAUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHHBaHUsI Pe3yIbTAaTOB OO0YYCHHS WHBAIUAOB M JIMI] C OTpPaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZanTUPOBAHHBIX K OTPAHHUYCHHSM WX 3I0POBBS W BOCIIPHUSTHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B ieyaTHo opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arnapaTa:
— B I1e4aTHoM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

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



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/
http://www.elibrary.ru)/

