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1 Hean u 3axa4y U3y4eHus AU CHUILIMHBI (MOIYJIA)
1.1 Ileab ocBOeHUSI TUCHUIJIUHBI.

(DOpMI/IpOBaHI/Ie T'OTOBHOCTHU K HpO(bGCCHOHaHBHOﬁ JCATCIIBHOCTH, CBSI3aHHOM C moJy4de-
HHUECM, UCCIICAOBAHHCM CBOMCTB B IMPOrHO3UPOBAHHUEM obOnacrent IMPUMCHCHUA KPHUCTATNIMYCCKUX
COC,I[I/IHGHI/Iﬁ M MaTCpHUajlIoB HA UX OCHOBC.

1.2 3apauy AMCHUIIMHDBI:
- PackpeiTie ponu kpucramiorpadud B COBPEMEHHON TEOPETHYECKON W MPHUKIATHOW XUMUU U
o0ecreyeHnH KU3HH O0IIeCTBA.
- OcBoeHUE U MPUMEHEHNE BAXKHEUIITNX METO/I0B IIPOBEICHUS XUMUYECKOTO IKCTICPUMEHTA, OITH-
CaHUs U MPEACTABICHUS IPOCTPAHCTBEHHOT'O CTPOCHHSI XUMHYECKHX BEIIECTB.
- PaccmoTpeHne OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHS KPUCTAUIOB U KOHKPETHBIX CBEIACHHM O
KPUCTAJUTMYECKUX CTPYKTYpPax BaOKHEUIITUX KJIACCOB XUMHYECKUX COSIUHEHUH.
- @opMHUpPOBaHUE YMEHHI CaMOCTOSITEIILHO MTPUMEHSTh, IMOMOJHATh U CHCTEMAaTU3HPOBATH TOJTY-
YEHHBIC 3HAHUS, MOJICITMPOBATh CTPYKTYPhI KPUCTAIIOB, MHTEPIPETUPOBATH M MTPEACKA3BIBATH 00-
IFe 3aKOHOMEPHOCTH CTPOCHHUS KJIACCOB BEIIIECTB, YCTAHABIMBATH KAYECTBEHHBIC U KOJTMYECTBEH-
HBIC 3aBUCHMOCTH CBOWCTB KPUCTALTMYCCKUX BEIIECTB OT UX CTPOCHHUS.
- Pa3BuTHE MBICTUTENHHBIX M TBOPUYECKUX CIIOCOOHOCTEH CTYIEHTOB, JOPMUPOBAHNE OPUSHTHPO-
BOYHON OCHOBBI JIEATEIBHOCTU IMPHU MOJYYCHUU, UCCIEAOBAHUN M OMHCAHUU KPUCTAJUIMYECKUX
CTPYKTYP.
- @opMUpOBaHHE YMEHHI MPEICTAaBIATh PE3yAbTaThl CBOCH pabOThl B YCTHOM U MHUCHMEHHOM
¢dbopMe B COOTBETCTBHH C HOPMaMH | MTPaBUJIAMH, TIPUHATHIME B ITPO(ecCHOHAIEHOM COOOITeCTBE

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

HucuumuinHa «Kpucramiorpadus» oTHocUTCs K o0si3aTenbHON yactu bioka 1 «/lucuu-
IUTMHBI (MOyJN)» yueOHoro IiaHa HanpasiaeHus noarotoBku 04.03.01 Xumus. s ycnemHoro
OCBOCHMS KpUCTAIIOrpaduu He0OX0IUMBbI 3HAHUS, YMEHUSI, ONBIT AESATEIbHOCTH, IPEIYCMOTPEH-
HbIE TaKUMU quciuiuiiHaMu broka 1, kak «Matematukay, «Puszuka», «Heopranuueckas Xumus»,
«BBenenue B TepmoauHaMuky». «Kpucramiorpadus» BaxkHa JUisd MOCIEAYIOIIEr0 U3y4eHHs AUC-
IUIUIMH «CTpOeHHUE BEIeCTBay», «XUMHs TBEPAOrO Teay.

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHUSs MO JMCHHUILIUHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMM 0CBOCHHUsI 00Pa30BaTeIbHON NPOrPaMMbl

Nzyuenne yuebnou nucuurminnbl «Kpuctammorpadus» HanpapieHo Ha popMUpOBaHUE Y
00y4JaromnXCsl CIEAYIOIUX KOMITETEHITUH:

Kox n HanmMeHOBaHUE MHANKATOPA JOCTHKEHHS Pe3ynbraTsl 00y4eHUs 110 AUCIUIUINHE
KOMIIETEeHIIMU
OIIK-2 CrnocobeH poBOIUTE € COOJIIOICHHEM HOPM TEXHUKH 0€30MaCHOCTH XUMHYECKHH SKCIEPHMEHT, BKIIIO-
Yasi CHHTE3, aHAJIN3, U3yYEHHE CTPYKTYPHI U CBOMCTB BEIECTB U MATEPUANIOB, UCCIIEAOBAHHUE IPOLIECCOB C UX yYa-
CTHEM
OIIK-2.1. [IpoBoauT cuHTE3 U ompeneicHue Gpus3n- | 3HaeT CBOWCTBA M 0COOEHHOCTH CTPYKTYPBI KPUCTAJUIAYC-
YECKHX CBOHCTB M CHMMETPHM KPHUCTAUIMYECKUX | CKHX COeIMHEHHH, 00eCIeunBaIOMNX X IIHPOKOE IpuMe-
BEIIECTB C NCIOJIH30BAHHEM MMEIOIINXCS METOANK, | HEHHE;
co0JIr0/1as1 HOPMBI TEXHUKH 0€30I1aCHOCTH JOCTIDKEHHSI HAYKHU U MIEPCIIEKTHBBI CO3/IaHUS HOBBIX MaTe-
puamoB myTéM MOOM(DHUIMPOBAHHUS KPUCTAIUTHYECKUX
CTPYKTYp COCIMHEHU.
Ymeer GopMynHpOBaTh ONMPEIEIEeHUS OCHOBHBIX HOHSATHHA
Kkpuctamiorpaduu, OOBSICHATH UX CYIIIHOCTE;
OOBSACHITH OCHOBHBIC 3aKOHBI M TE€OPHH KPHUCTAIOTpa-

um;




KOIL 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA Pe?)yJ'II)TaTI)I 06yquI/m 110 JTUCHUIIJIMHEC
KOMIICTCHIIMHN

IIPOBOANTH CHUHTE3 KPUCTAJUIMUECKHUX BEIIECTB M U3ydaTh
UX CHMMETPHIO U CBOKCTBA C COOIIOJICHUEM HOPM TEXHUKHU
0€e30MacHOCTH;

MO/JIEITMPOBATh CTPYKTYPBI COEIMHEHNI Ha OCHOBE aHAIN3a
HX COCTaBa U CBOUCTB.

Brnaneer HaBbIKaMu IeJICHANPABJICHHOTO TUIAHUPOBAHUS U
OCYIIECTBJICHNS IKCIIEPUMEHTA [UIS1 CHHTE3a KPHCTaJUIN4e-
CKHX BEIIECTB, U3YUCHUSI UX CTPYKTYPBI U CBOWCTB, HCCIIe-
JIOBaHMS MPOIIECCOB C UX YIACTHEM;

METOJaMH OIHCAaHHUsA KPUCTANIMYECKUX CTPYKTYp Ha OC-
HOBE a) TEOMETPUUECKON TEOPUH KPUCTAIIHIECKUX PelIe-
TOK; 0) TEOPHH TOUCTHOH M IPOCTPAHCTBEHHON CHMMETPHH
KPHCTAJUIOB; B) TEOPUH IUIOTHEHIIMX YIaKOBOK.

OIIK-6 CriocobOeH npencTaBiiTh pe3yabTaThl CBOEH pabOTHl B YCTHOM M MHUCEMEHHOH (hOopMe B COOTBETCTBHH C
HOpPMaMH U ITPaBUJIaMH, IPUHATHIMU B TPOECCHOHATEHOM COOOLIECTBE

OIIK-6.1. TlpencraBnsier pe3yiabTaTbl padOThl B | 3HAET METOJBI IIPEACTABICHHS ITOJYYSHHBIX PE3y/IbTaToB,
BU/IE OTYeTa 110 CTaHAAPTHOW (opMe Ha PYCCKOM | CTPYKTYpY M TpeOOBaHHMS K OPOPMIICHHIO OTYETOB U Ipe-
SI3BIKE 3CHTALUN

Ymeer 00pabaTbiBaTh, OCMBICIMBATh, HHTEPIPETUPOBATH
pe3yNbTaThl SKCIEPUMEHTAILHON NEsTENbHOCTH, (HOpMY-
JIMPOBATh BHIBOJIBI;

0o(hopMIIITH OTYETHI B COOTBETCTBHU C IIPHUHSTBIMH HOp-
MaMH.

Brnaneer merogamu 00pabOTKH pe3yabTaTOB HKCIIEPUMEH-
TOB;

PO eCCHOHANBHBIMA OCHOBAaMH PEYCBON KOMMYHHUKAIINU
Ha MpUMepe ONMCAHUS KPUCTANIMIECKUX CTPYKTYp B paM-
KaX U3yYEHHBIX TEOpUl;

Hay4YHBIM CTHJICM H3JIOKCHUS TCKCTA, HaBbIKAMH (I)OpMa-
THPOBaHMsI MaTepHaja B TEKCTOBBIX PElAaKTOpax M peiak-

TOpax MPe3eHTaIHH.

OIIK-6.2. [IpencraBisieT HHPOPMALNIO KPUCTAIIO- | 3HACT WHCTPYMEHTAPUH IMONTOTOBKH, IONydeHUs, o0Opa-
rpaduIecKoro colepKaHus C y4eTOM TPeOOBaHMH | OOTKH M Hepenadd HaydHOW M HayYHO-TEXHHYECKOI HH-
oubmorpaduaeckoit KyIbTYpHI M CO3aHUS Pe3eH- | (hopMarmu

Taui YMeeT ocynecTBIATh MOUCK HHPOPMALINY;
peoOpa3oBEIBaTh MHGOPMALMIO M3 OAHOHW (opmbl mpea-
CTaBJICHUS B JIpyTHE;

UHTEPIPETUPOBATh MHPOPMAIMIO U3 Pa3HbIX HCTOYHUKOB
B COOTBETCTBHH C LIENBIO PabOTHI;

(dbopMynrpoBaTh 0OOCHOBAaHHBIE BBIBOJBI HA OCHOBE aHa-
nn3a nHGOpMaInu.

Brageer onTHManbHBIMH CIIOCO0AMHM U CPEICTBAMHM IIO-
ncKa U 00pabOTKM HAyYHOH W HAYyYHO-TEXHHYECKOH WH-
(dbopmarmu;

HaBBIKAMH KPHUTHYECKOTO BOCHPHATHS WHpopMmannu, eé
XpaHeHHs U Iepesiavn.

Pe3ynpTaThl 00y4eHHs 10 AUCIUILIMHE TOCTUTAIOTCS B paMKaX OCYIIECTBJIEHUS BCEX BH-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOM pabOThl 00YJaromMXCsl B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM IIITAHOM.

I/IH)II/IKaTOpI)I JOCTHIKCHUA KOMHeTeHHI/Iﬁ CUHUTAKOTCA C(l)OpMI/IpOBaHHI)IMI/I IIpu 1OCTHXKE-
HUU COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6y‘ICHI/ISI.

2. CTpyKTypa M coepxkaHue TUCHUILINHBI
2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUaM padoT



OO6m1ast Tpy10EMKOCTh AUCIUIUIHHBI cocTaBisteT 5 3ad.e/. (180 yacoB), ux pacnpeaeiieHue
110 BUJaM paboT MpeACTaBICHO B Tabuuie (011 cmydenmog OPO).

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dachn)
2
KonTakTHasi pabora, B TOM 4YHCJI€:
AYIUTOpHBIE 3aHATHS (BCEro): 68 68
3aHATHS IEKIMOHHOTO THIA 34 34 - - -
JlaboparopHble 3aHATHS 34 34 - - -

3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, IPAKTUYE-
CKHE 3aHATHSA)

HNHasi KoHTaKTHas padoTa:

Kontpousb camocrostensHOM pabotsl (KCP) 6 6
ITpomexyrounas arrecranus (MKP) 0,3 0,3
CamocTrosiTesibHasi padoTa, B TOM YHCJI€:
Kypcogas pabora - - - - -
[TpopaboTka yueOHOTo (TEOPETUYECKOT0) MaTepHara, 20 20
CaMOCTOSITEIIbHOE U3YUCHHE PA3J/IEIOB

BrimonHeHne HHIMBUYaIbHBIX 331aHUN (TIOJrOTOBKA

COOOIICHUH, TOKJIAI0B, IPE3EHTAIUH, MOJIeTIeH, pac- 33 33 - - -
YETHBIX U PACUETHO-TpA)UICCKUX 3aIaHUH)
Pedepar 8 8 - - -
[ToaroroBka K 1a00paTOPHBIM 3aHATUSM U TEKYLIEMY 18 18 i i i
KOHTPOJTIO
KonTpoJb:
IloaroroBka K 9K3aMCHY 26,7 26,7
OO0mas Tpy10eMKoCTh gac. 180 180 - - -
B TOM YHCJI€ KOHTAKTHAS 743 743
pabdora
3a4. efi 5 5

2.2 CTpyKTypa IMCOHMILIHHbI:
Pacnpenenenne BumoB ydeOHON pabOTHI M HX TPYJOEMKOCTHU TIO pa3ieaM JAUCIUTUTAHBL.
Paznenbl IUCHUIUIMHEL, U3yyaeMble B 2 ceMecTpe (ounas ¢popma obyuenus)

Ne paz- KonunuecTBo yacos
nena HaumenoBaHue pa3ienos AynuTopHas BreaynutopHas
Bceero pabora pabota
J | 113 JIP CPC
1 2 3 4 5 6 7
1 BBenenne 4 2 - 2
2 I'eomeTpus kpucTaiande- 20 6 - 4 10
CKOTO MTPOCTPAHCTBA
3 Toueunas cummeTpust Kpu- 22 6 - 4 12
CTaJJIOB
4 OpOUTHI TOUEUHBIX TPYIIT 16 4 - 4 10
CUMMETPUHU
5 [TpocTpaHcTBEHHAs CUMMET- 18 4 - 4 12
pHs KPUCTAJUIMYECKUX CTPYK-
Typ




6 Meroabl uccneaoBaHus BHYT- 12 4 - - 6
PEHHEro CTPOCHUS KpUCTa-
JIOB
7 Onucanue U cucTeMaTuka 27 4 - 8 15
KPUCTAJUIMYECKUX CTPYKTYP
8 CTpyKTYpbl KOHKPETHBIX 28 4 - 10 14
KPHUCTAJJIOB
HUTOIO no pazdenam oucyu- | 147 34 - 34 79
NIUHbL
Koutpons camocTosTensHOM pa- 6
601B1(KCP)
IIpomexyTouHas aTTecTa- 0,3
usi(IKP)
IToaroToBka K TEKyIeMy KOH- 26,7
TPOJIIO
O0mas TpyI0eMKOCTh TIO JHC- 180
LIUIUIAHE

[Tpumeuanue: JI — nexuu, 113 — npakTrueckue 3anstus / cemunapsl, JIP — nabopaTopHbie 3aHs-
tus1,CPC— camocrosiTenbHast paboTa cTyieHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHHIINHBI:
2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaumenoBanue dopma TEKYIIEro
pazzena KOHTPOJIS
1 2 3 4

Coneprxkanue pasjena

1. Baenenue

[Tpenmer u 3amaun kpuctamorpapuu. Mecro
KpUCTAJIJIOrpauu B CUCTEME ECTECTBEHHBIX
HayK. JlocTikeHust MUPOBOM Hayku B 001aCTH
KpUCTAJIJIOTpauu U poJib PYCCKUX YUEHBIX B
e€ pasBuTHUU. [IepcrieKTUBBI CO3AaHUSA HOBBIX
MaTepuajioB MyTeM MOAM(PHUIMPOBAHUS KpH-
CTaJUIMYECKUX CTPYKTYP COCIUHEHUM.
Kpucramisl ¥ KpUCTaUIMYECKOE NPOCTPAH-
cTBO. Pa3znmuuHble crocoObl MOJENMPOBAHUS
KPUCTAIIMYECKUX CTPYKTYp. OCHOBHBIE CBOM-
CTBA KPHUCTAJLIOB.

YCTHBIN  KOHTPOJIb,
IPOBEPKA BBINOIHE-
HHUS TUCHMEHHBIX 3a-
TaHuH

2. ['eomeTpus

CKOT'0
CTPAHCTBA

Kpucrauim4e-

po-

CTpykTypa KpHCTaUla W MPOCTPAHCTBEHHAS
pemerka. ['pynmnel Tpancisaiuii. Kpucramnmo-
rpajguueckoe HMHIUIUPOBAHUE.3aKOHBI KpHU-
cramnorpadun. Kpucramnorpadpuueckue npo-
exuun. Cetka Bynboda.

PI'3




Toueuynas cum-
METpHUst KpH-
CTaJLJIOB

[Tonstue o cummerpun. Onepauuu CUMMeET-
pUU: UHBEPCUS, OTPAKEHUE B IIOCKOCTH, I10-
BopoThl Ha yribl 180, 120, 90, 60 rpagycos,
3epKaJIbHbIE IOBOPOTHI, NHBEPCUOHHBIE [TOBO-
pOTBI. MaTpuyHBIilI METOJ ONMUCAHUA Ollepa-
WA CUMMETPUU. DJIEMEHTHl CUMMETPHH.

YMHOKEHUE omnepauuid TOYEYHOU CUM-
metpuu. Kpucramnorpapuueckue ToUYeUHBbIE
rpymnmnsl cumMeTpun. Kpucramnorpagudeckue
Kareropu U cuHronuu. Gopmynel cuMmer-
pUH, MEXIyHapoJHble O0O3HAYECHHS TOYEU-
HBIX Tpymi, cuMmBoiuka llendnuca. Kpucran-
Jorpaduveckue CucTeMbl KoopauHat. IlIpa-
BUJIa YCTAHOBKHU KPUCTAJUIOB.

PI'3
Tect

OpOuThl TOUECU-
HBIX TPYTII CUM-
METPUHU

Op6uts! kpuctasuiorpapuueckux rpymi. Cu-
CTE€MBbI SKBUBAJICHTHBIX TTO3UINH, YaCTHBIC U
obmmue cucremsl nozunuil. [Ipocteie popmer
(13031pb1). O6IIME TPUHLIMIIBI BBIBOJA IIPO-
CThIX (hOopM, AHU3OTPOIUS CKOPOCTEH pocTa
rpaneit. ['aburtyc kpucramia u GakTophl €ro
onpenensomue. Puznyeckas HEOAHOPOI-
HOCTb (DOPM KpUCTAIIIOB. 3aKOHOMEPHbBIE
CPOCTKH U ABOMHMKH. DnuTaKcus. MeToabl
BBIpAIIMBAHUS KPUCTAJUIOB.

PI'3

N3rorosnenue u
oInucaHue MoJiesen
pOCTHIX (HOpPM KpH-

CTaJ1JIOB

IIpoctpan-
CTBEHHasi CHUM-
METPHs KpH-
CTAJTIMYECKHUX
CTPYKTYpP

Pemerku bpase. TpaHCassMOHHBIE TPYIIIBI
AJIEMEHTapHOM sSYeKHU. OTKPBITHIE ONIEPALUN
Y DJIEMEHTBI CHMMETPUU: 3€pKaJIbHBIC U
CKOJIB3SII[1E€ OTPaKEHUsI, OObIUHBIE M BUHTO-
BBI€ TIOBOPOTHI, UTHBEPCUOHHBIE U 3€PKaJIbHBIC
IIOBOPOTHI. Y MHOXKEHHE OIEPALMM IPOCTPAH-
CTBEHHOW CUMMETPHUU KPUCTATUIMYECKUX
cTpyktyp. IlpoctpancrBennsie (Penopos-
CKHE) TPYIIIbl CHMMETPUH KPUCTATUINYECKUX
cTpykryp. IIpaBuia 3anucu CMMBOJIOB IIPO-
CTPaHCTBEHHBIX PYIIIL.

PI'3

Tect

Metonp!r nccne-
JIOBaHUSI BHYT-
pEHHEro cTpoe-
HUSL  KpHUCTAJI-
JIOB

OO0miass xapakTepucTHKa JU(PPAaKIUOHHBIX U
CHEKTPOCKOIMNYECKUX METOJIOB UCCIIEJOBAHMUS
CTPYKTYpbI KpucTaJLI0B. JudpakiinoHHsie Me-
TOJIbI MCCIIEI0BAHNUS BELIECTBA.
PentrenoBckue Meronbl. YpaBHEHHUE
Bynbda-bparra. O6mias xapakTepucTika me-
TOJIOB peHTreHorpaduu: meron Jlays, meton
BpallleHHs, METOoJ Mopoiuka. Pentrenodaso-
BBII aHAJIN3.
Ob6nacTu NpUMEHEHUS] PEHTIeHOrpahUIECKUX
uccienoBanuii. J(udpakmus >IeKTpOHOB H
HENUTPOHOB. DJIEKTPOHHAs: MUKPOCKOIIHSI.

PI'3




Onucanue u cu-
cTeMaTHKa KpH-
CTAIUTUYECKUX

CTPYKTYP

Yucno GopMyIbHBIX €IUHUI] U PEHTTEHOBCKAS
IUIOTHOCTh. MeKaTOMHbBIE pacCTOSHUS, Ba-
JICHTHBIE U TOpPCHOHHBIE yribl. KoopauHaiu-
OHHOE YHCJIO ¥ KOOPJAMHAIMOHHBIN MOJIUAIP.
Uucio atomoB B siueiike. OmnpenenieHue cre-
XUOMETPUUECKOH  (OpMYNbl  COEIUHEHUS.
CoOcTBeHHAs] CHMMETPHS KOOPAHMHAIIMOHHBIX
MOJIUAAPOB, MOJIEKYJ U CIIOKHBIX HOHOB.
CuctemMbl KpUCTAITIIOXUMUYECKUX PAJNYCOB.

Xumuueckue cBsizu B Kpuctamwiax. Cu-
CTeMaTUKa KPUCTAUIMYECKUX CTPYKTYp MO
THUITY CBSI3U.
DHeprusi KpucTajusinueckux cTpykryp. Ilpe-
JIeJIbl YCTOMUMBOCTH CTPYKTYp. Pacuer onrtu-
MaJIbHOM CTPYKTYpPBI KpUCTAJLIA.
Teopus MIOTHEUIINX MIAPOBBIX YIAKOBOK.

[Tonusapuyeckuii METOI ONMMUCAHUS KPU-
CTAUNIMYECKUX CTPYKTyp M3omopdusm u mo-
JTUMOP(PHU3M.

CTpyKTypHBIE THIBI U H30CTPYKTYp-
HOCTb

CTpyKTypHBIC THUIIBI KPUCTALIOB IPO-
cThIX BelecTB. CTPYKTYpHBIE TUIIBI COETUHE-
Huit AX, A2X, AX2, Ax By u np. CTpykTypHBI€
KJIACChI

PI'3

Tect

Joknaast
KoHntpoubnsle 3ana-
HUSA

CrpyKTypsl
KOHKPETHBIX
KpPHUCTaJJIOB

OCHOBHBIE CTPYKTYPHBIE TUIIBI METAJIIOB
(Menb, Maruui, Bodab(pam). AHOMAIBHbBIE Me-
TaJUIM4eCKue CTPYKTypbl. CTpPYyKTyphl Ipo-
CTBIX BellecTB-HeMeTauioB. Koopaunanus
atomoB. Kpucramimueckue CTpyKTypbl ajljio-
TPOMHBIX MoauduUKauil yriaepoga. dDye-
peHsl, Qymneputsl, Qynnepunsl. YTiaepoaHbie
HaHOTPYOKHU.

CTpyKTypbl OMHAPHBIX COCIMHEHHIA

CTpyKTypbl HHTEPMETAJUIMYECKUX CO-
equHennii. CeMelicTBa MeIu, Maraus, a-BoJIb-
dbpama..CTpyKTYpbl COETUHEHHI HEMETAILIIOB.

TpoitHble coenuHeHUs  (MIEPOBBCKHUT,
mmuHens ). OCTpOBHBIE CTPYKTYPHI COJIEH KHUC-
JOPOAHBIX KHUCIOT. OCOOEHHOCTH KOOpIWHA-
LMY NEPEXOIHBIX U HETIEPEXOIHBIX METAIJIOB.
Kimacrepel. Kpucramimueckue CTPYKTYpBI
KOMIUIEKCHBIX M METAJUIOOPTaHUYECKUX CO-
€IUHEHUN.

Kpucrannoxumus CUIIMKATOB.
Kpucrannoxumusi OpraHMYeCKHUX BEIIECTB.
Kpucrannuueckue CTpyKTYpbl MOJIMMEPOB U
OHMOIIOIMMEPOB.

Pedepar. Pabora c
0a3zaMu JaHHBIX




2.3.2 3aHATHS CEMMHAPCKOro TUNA (MIPaKTUYecKUue/ CeMUHAPCKUe 3aHATHs/ 1adopa-
TOpPHBIE PadoTHhI)

Haumenosanue
pasnena

TemaTuka 1a00paTOPHBIX padOT

dopma TeKyIIero
KOHTPOJIS

2

3

4

I'eomerpus kpucrai-
JIMYECKOr0 IPOCTPaH-
CTBa

Padora ¢ peajlbHBIMH KpHCTAJ-
JamMu (TIOATBEPXKICHHUE 3aKOHA IOCTOSH-
CIBa YIJIOB MEXIY TpaHAMH KpPHCTaJIOB
OJTHOT'O ¥l TOTO YK€ BEIIECTBA, HIUTFOCTPALIUS
W3MEHEHHsI (POPMBI M BUIUMON CUMMETPHH
KPHUCTAJIOB B 3aBUCHMOCTH OT YCIIOBHIA 00-
pazoBaHus. 3HAaKOMCTBO C Haubojee pac-
MPOCTPAaHCHHBIMUA JBOWHUKAMH KpPHUCTAJ-
JIOB MUHEPAJIOB).

3amura JIP

Toveunast cummerpus
KPHUCTaJIOB

PaGora ¢ mogeassmu kpucraaios (Ompe-
NICJICHUE CUMMETPUU  KPUCTAIIIMYECKUX
MHOT'OTPaHHHUKOB - KJIacca CHMMETPHUH, Ka-
Teropuu, cuHronuu. [IpoenupoBanue kpu-
CTAJUIOB - IIOCTPOEHUE cTepeorpaMm. Bel-
0op KpucTauTorpaUIeCKuX KOOPIAHHAT-
HBIX OCEH M €IMHUYHON I'paHU B KpUCTAJI-
Jax pasHbIX cuHronuil. Kpucramnorpadu-
YeCKOe UHUIIMPOBAHUE).

IIpumeHeHne TEopeM  B3aMMOJEHCTBHS
olepaluil ¥ 3JIEMEHTOB CUMMETPHUH ISl BbI-
BOJIa KJJACCOB CUMMETPUH

3ammuTa JIP
PI3, T
KoHntposbHas pa-
6oTta

OpOuUTHI TOUCUHBIX
rpynmn

PocT 1 u3yyeHue KpuCTaLI0B
(CriocoOBl  MCKYCCTBEHHOI'O  TOJTYYCHUS
KpUCTaUIOB. BnusiHue cummerpuu cpejsl
Ha GopMy pacTyiero kpuctawia. Biusaue
IpUMecei Ha CKOPOCTh POCTa IpaHel Kpu-
crayuioB. PacTBopeHne u perenepanus Kpu-
CTaJUIOB. MeTO/Ibl KpUCTAJUIN3ALUHN U3 Ta-
poBoii (assl, pacTBOpa, pacriasa.
Onpezaenenue Kjiacca CAMMETPUH MTPOCTHIX
($hopM U UX XapaKTepUCTHKA.
Pemienue rpaguueckux 1 pacueTHBIX 3aay.
[TocTpoenwue crepeorpaMMbl KPUCTAILIOB IO
TOHUOMETPUYECKUM JaHHBIM, OIIpe/iesICHHIE
WX CHMMETPUHU W BHEUIHero Buaa. Pa3mHo-
’KEHHe IpaHy, 331aHHON chepruecKuMH Ko-
Op/JIMHATAMH B KOHKPETHOM KJIacC€ CHM-
METpUHU, M XapaKTePUCTHKA MOTy4eHHOU
pocToil popmbI)

Samura JIP
Jlokaipl, mpe3eHTa-
nyu, PI'3, T

IIpocTpancTBeHHas
CUMMETpUS KpUCTAII-
JMYECKHUX CTPYKTYpP

CuMmMeTpusi  KPHCTANIMYECKHX
cTpykTyp (Onucanue CHUMMETPUM KpH-
CTAJUIMYECKUX CTPYKTYp IO UX IPOCTPAH-
CTBEHHBIM MOJIENISIM (IIapOCTEP’KHEBBIM U
MOJIN3APUYECKUM) U IO MPOCTEUIINM MIPO-
eKLHUAM, BbIOOp DJIEMEHTApHOW SYEHKH

PI'3
KonTponbnas pa-
6ota




(srueliku bpase), moacuer ee MaTrepuab-
HOrO cojaepxaHus (uucia (HOpPMYIbHBIX
€IMHUI]), ONpEeIeNCHHE THIA pPEIIETKU
BbpaBe, ompeneneHue KOOpAUHAIIMOHHBIX
Yyucel W MHOTOTPAaHHHKOB, T'€OMETpHYe-
CKOTO XapakTepa CTPYKTYpbl, ONUCAHHE
CTPYKTYpbI KPUCTAJJIa B TEPMUHAX TEOPUU
IUIOTHEHIINX YIAKOBOK)

6 Meroas! uccaeno- MoaenupoBanue CTPYKTYP KpH-
BAHUS BHYTPEHHETO |CTAJIOB, PACYET ONTUMAIBHON CTPYKTYPBI PT3
CTPOEHHUSI KPUCTANI-  |KpUCTaJLIa
JIOB
7 | Onucanue u cucte- |[CTPYKTYpbl M CBOWCTBAa TPOCTBHIX Be- 3amura JIP
MaTuKa Kpuctauii- (mectB (V3ydenue sBieHuid usomopdusma PI3

YEeCKUX CTPYKTYp (U moiuMopdusma, 3HEprus KpHcTajuinye-
CKUX CTPYKTYp, CUCTEMATUKa CTPYKTYp IIO
TUIY CBA3H, paboTa ¢ MOJAEISIMHU CTPYKTYP
METaJUIOB U HEMETAJIJIOB)

8 |CrpykTyphl KOHKpeT-| CTpPYKTYPbI H CBOICTBA COeIMHEHMIT
HBIX KPUCTAJIJIOB (MozaenupoBaHHe U KPUCTAJIIOrpa- 3amuTa JIP,
(uyeckoe OomMcaHHe CTPYKTYp OMHAPHBIX, P
TpOI\/JIHI)IX, KOMIIJICKCHBIX, MCTAJIJIOOpPTraHu-
YECKUX COCJAMHEHN. YCTaHOBJICHHE CBSI3U
MEXIy CTPYKTYpOH U HEKOTOpbIMU (u-
3UKO-XMMHYECKUMH CBOWCTBAMHU KPHUCTAJI-
JIOB)

3ammra naboparopuoit pabotsl (JIP), pacuetno-rpaduueckue 3aganus (PI'3), rectupona-
nue (T), Hanucanue pedepara (P).

ITpu n3yueHUH JUCHUIUIMHBI MOTYT IPUMEHSATHCS SJIEKTPOHHOE 00yueHHe, AMCTaHIIMOH-
Hble 00pazoBaTenabHble TexHOoNoruu B coorBercTBuu ¢ ®I'OC BO.

2.3.3 [IpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboTh! (IpOEKTHI) yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI

2.4 TlepedyeHb y4eOHO-METOAMYECKOr0 O0ecneYeHHs VI CAMOCTOATEbHON PadoThl
o0yyarommxcs M0 JMCHHUIIHHE (MOYJII0)

Hepequb y‘le6HO'MeTO,I[I/I‘{eCKOFO obecreueHust JAUCIHUIIIIMHBI 11O

Ne Bun CPC BBITMIOJTHEHUIO CAMOCTOSATEIbHONU padOThI
1 2 3
1 Teopernueckas ca-|1. EropoB-Tucmenko O.K. Kpucramiorpagust u KpucTamIoXuMHSL.-

MOMOATOTOBKA M.: K11V, 2014.— 592 c.

2. MeTtoauyeckue yKa3aHMs 110 OPTaHM3allMd CaMOCTOSITENIBHOM pa;
6011 o auctumuHe «Kpucramiorpadusy», yrBep:kaeHHbIE Kapeapoy
oOmeit, Heopranndyeckoit xumun 1 BT B xumuu, npotokosn Ne 13

or 14.05. 2019 r.




2 [MoaroroBka k JIP |1. Cropoxenko T.I1. Meroanueckue yka3aHus K JJaOOpaTOPHBIM pado|
TaM 1o Kpuctajiorpaduu, yrBepkaeHHbIe kKadeapoi, mpoTokon Nel:
ot 14.05. 2019 .

3 Pedepar 1. bartu X., [Ipunar A. Munepamorust 11 cTyaeHToB. — M.: Mup,
2001.

2. Meroaunueckue peKOMEHAAINU 110 HAlUCaHUIo pedeparoB, yTBEp-
xeHHbIe Kadeapoi, mporokoa Nel3 ot 14.05.2019 r.

4 PI'3 1. EropoB-Tucmenko HO.K. Kpucramnorpabus u KpuCTaILIOXUMHSL.
M.: KOV, 2014.— 592 c.

2. Mromep V. CtpykTypHas Heopranuueckas xumus. — Jloaronpyn;
Hbli: M3parensckuii nom «MHaTEIEKTY, 2010.

3 3opkuii [1.M. 3agayHuk 1o KPUCTAIUIOXUMHUH M KpUCTAILIOTpaduu.

— M.: U3n-Bo Mock. yH-Ta, 1981. —40 c.

4.Cropoxenko T.I1. KorTponbsHbIE B TIpOBEpOYHBIE PAOOTHI MO KPH:
craimorpadum, yrBepkAeHHbIE Kadenpoil, mporokon Nel3 o1

14.05.2019 r.
5 Jloknaznsl, npe3eH-|MIHTepHeT caliThl BEAYIIUX TOCyaapcTBeHHbIX BY30B 1 Hay4HBIX Op-
Tauuu ranmzanuii PO: MI'Y, CITI6I'Y, PXTVY, HI'Y, Ky6I'Y, PAH PO u np.

Y4eOHO-MEeTOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaromIUXCs U3
YHUCiia MHBAJIUAOB M JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPHUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUSL:

—B MI€YaTHOM opMe YBETMUYECHHBIM IIPUPTOM,

— B (popMe 3JIEKTPOHHOT'0 IOKYMEHTA,

J5ig au11 ¢ HapyIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

JlaHHBII epeueHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTa 00Y-
YaKOIIUXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KoMneTeHTHOCTHBIN NMOAX0 B paMKax MPENnoJaBaHus IWCHMUILIMHBI PEAIU3YeTCsl B UC-
I10JIb30BAHNN MHTEPAKTUBHBIX TEXHOJIOTUHN M aKTUBHBIX METO/IOB B COUETAHUU C BHEAYAUTOPHOMN
paboToii.

Opranu3zanys u3y4eHus: MaTepuana Kypca OCyIIECTBIISIETCS HA OCHOBE CUCTEMHO-IEATEINb-
HOCTHOTO MOJX0/a U PEKOMEH AN TeOprr MO3TamHOro (OPMUPOBAHUSI YMCTBEHHBIX JIEHCTBU.

JIekuMu HOCSAT MOTHBAIMOHHO-TIO3HABATENIbHBIA XapaKTep, Aal0T YCTAHOBKU K (pOpMHUPO-
BaHUIO ONPEICNIEHHBIX IeUCTBUH (BBISBICHUE 3JIEMEHTOB CUMMETPHUH, AaHATIN3 KPUCTAJUIOXUMUYE-
CKUX 3aKOHOMEPHOCTEH, MpeICKa3aHue CTPYKTYp U T.J1.) DTUM TpeOOBaHUAM OTBEYaeT 0TOOp U3y-
4aeMoro Marepuasa, yuyeT ero 3HauuMOCTH JUIsl IPaKTUYECKOM AeITeTbHOCTH XUMHKA, (OpMHUPO-
BAHME YETKOIO NPEACTABICHUS O MECTE KPUCTANIOXUMHUH B CUCTEME JIPYTUX €CTECTBEHHBIX HaYK.

JIaGopartopHble 3aHATHSI TPU3BaHbl POPMHUPOBATH IEHCTBUS B MATEPUAIN30BAHHOM BHUJIE U
B peun oO0y4yaeMbIX. J{i1st moBbleHus uX 3()PEeKTUBHOCTH UCTONB3YIOTCS KaK TPAaIUIMOHHbBIE U
JTAaBHO OTIpaBJaBIIKe ceOsl MpHeMbl padOThI C MOAEISIMU KPUCTAJUIOB, TAOIHUIIAMU, PUCYHKAMH, TaK
U HETPAJULMOHHBIE METO/IbI: JICJIOBbIE TPEHUHTH, 3aHATHE - KOH(epeHLus, IKCIpecc-TeCTUPOBa-
HUE, KOJUIEKTUBHAS CAMOCTOSATEIbHAs padoTa, METO MaJIbIX TPYIIIL.



Ha 3akmrounTensHOM 3Tane o0ydeHHs CTyJeHTaM IPeJ1araercsl BHIIOJHEHUE CaMOCTOs-
TEJIbHBIX paboT UCCIIeI0BATEIbCKOI0 XapaKTepa, pelieHue MPaKTUYECKHX 3a/1a4, KeicoB, TpeOyro-
IIMX TBOPYECKOI'0 IPeoOpa30BaHUs YCBOCHHBIX 3HAHUH.

WNudopmanroHHble TEXHOJIOTHH, TPUMEHAEMbIC TIPU U3YYEHUH JUCLHUIUIMHBL UCIIONb30-
BaHUE HMH(OPMALMOHHBIX PECYPCOB, JOCTYIHBIX B MH()OPMALMOHHO-TEIEKOMMYHUKAIIMOHHON
cetu MHTEpHET.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHIEMbIE IPH U3YYEHUU AUCLHUIUIMHBI
— JUIsL JIAL ¢ OTPAaHUYECHHBIMHA BO3MOKHOCTSIMHU 310POBbS IIPELYCMOTPEHA OPTaHU3aLUsl KOHCYJIb-
TalUi C UCIIOJIB30BAHUEM IEKTPOHHON ITOYTHI

4. OueHO4YHbIE CPeACTBA /ISl TEKYHIEr0o KOHTPOJISA YCIIEeBA€MOCTH U NMPOMEKYTOYHOM aTTe-
CTalluMu

OrneHOYHBIE CPECTBA MPEAHA3HAYCHBI JJIsl KOHTPOJIS M OIICHKU 00pa30BaTeIbHBIX IOCTH-
YKEHUI 00yJarommxcs, OCBOMBIINX IporpaMmMy yueOHoOM nuciuruinibl «Kpucramiorpadus».

OueHoYHbIEC CPEeICTBAa BKIIOYAIOT KOHTPOJIbHBIE MaTEpHAIIbI JJI MIPOBEACHUS TEKYIIero
KOHTPOJISI B yCTHOM ¥ MUCbMEHHOU (popMe B MPOIIecce BHINOIHEHUS JIA0OPAaTOPHBIX padOT B BUJIE
TECTOB U KOHTPOJIBHBIX PabOT, OTYETOB MO BBIMOJHEHUIO UHAUBUIYATbHBIX U TPYIIOBHIX pac-
YEeTHO-TpapUUeCKHX 3aJaHUi, YIaCTUIO B 00CYK/IEHUH TOKJIA/IOB U MPE3CHTAIIUH, pellIeHus Keiic-

3a/1a4 U MPOMeKYTOYHOM aTTecTaluu - B GopMe BOIPOCOB U 33JaHUH K 3K3aMEHY.

CprKTypa OLCHOYHBIX CPEACTB AJIA TeKyIHeﬁ H l'IpOMe)KyTO'lHOi;I aTreCcralumn

Haumenosanue
N Ko u HanmeHoBaHne OLICHOYHOI'0 CPC/ICTBA
pas- Pesynbrarsl 00y4eHus (B COOTBETCTBHUH C
nena WHIUKATOpa (B COOT- 1.1.4) §
i BETCTBHUH C 11.1.4) Texymuit koutpons | lIpoMexyTodHas at-
TecTalus
OIIK-2.1. IIpoBomut
CHHTE3 U Ompesere- Bonpocwr ona ycm- | Bonpoc na sk3amene
Hue dusnueckux | SHACT CBOWCTBA M OCOOCHHOCTH CTPYKTYPH! | noz0 onpoca, PI3 1,29
CBOICTB M CHMMET- | KPUCTAJUIMYECKUX COEAMHEHHH, 00ecreunBaro-
pud  KPHCTAJUIMY€e- | IUX MX IHUPOKOE IPUMEHEHHE;
1 CKHX BEIIECTB C MC- | noCcTHKEHUS! HAYKH W TEPCICKTHBBI CO3AaHMUS
TIONIb30BAHUEM  UME- | HOBRIX MATEPUAJIOB MYTEM MOIU(DHIUPOBAHUS
TOIUXCA  METOMUK, | kpucTaUIMYECKUX CTPYKTYpP COEANHEHHIA.
cobiroaast HOPMBI
TEXHUKH 0e30IacHo-
CTH
Vmeer GopMyIHpoBaTh ONpeeeHnsl OCHOBHBIX| Bonpocel 0ns ycm- | Bonpoc Ha sK3amene
NOHATHI KpUCTAIorpaduH, 06ACHATh UX cym-| Ho2o  onpoca no | 2-5
HOCTB; OOBSCHATH OCHOBHBIE 3aKOHEI KpHcTaiio-| eme, PI3, omuem
OIIK-2.1. rpadumu. no JIP
OIIK-6.1. Tlpexacras- | 3HaeT METOBI MPECTABIECHHUS MOMYYEHHBIX Pe-
2 JSIET Pe3yNbTaThl Pa- | 3ynbTaTOB, CTPYKTYPY M TpeOOBaHUS K odopM-
OOTBI B BHJIE OTYETA | JICHUIO OTYETOB U IIPE3CHTAIIMIA.
1o CTaHJIapPTHOM | YMeeT o00pabaThiBaTh, OCMBICIMBATH, HHTEP-
(opme MPETUPOBATH PE3YJIbTAThl 3KCIIEPUMEHTATBHOMN
JeATeIBHOCTH, (POPMYIINPOBATH BHIBO/IBI,
Od)OpM.]'lflTb OTYETBI B COOTBETCTBUU C IPUHS-
TbIMW HOpMaMH.
Braneer Meromamu ONMCaHHs KpPHCTAIMYe-
CKUX CTPYKTYp Ha OCHOBE TEOpHH ToueyHoul | Tecm no mewme, Bonpoc na sxzamene
3 CUMMETPUU KPUCTAILIOB. PI'3, omuemer no | 6-12
OIlK-2.1,0IIK- 6.1
Ymeer ohopMIIATH OTYETHI B COOTBETCTBHU C | JIP
TPUHITBIMA HOPMaMH.




YMeeT MpoBOAUTE CHHTE3 KPUCTALIMUCCKUX Be-
IIECTB U M3yd4aTh UX CHMMETPHIO U CBOMCTBA C
co0m0IcHueM HOPM TEXHUKU 0€30IIacHOCTH.

Tecm no meme, om-
yem no JIP, nuce-
MEHHAsL  OOMAUIHSIS

Bonpoc na sksamene
13-16, 47

BrajieeT HaBBIKAMH LENEHANPABICHHOTO M- | paGoma

HUPOBAHUSI M OCYIICCTBICHHS SKCIEPUMEHTA
OIIK - 2.1, OIIK - 6.1 | nus cuHTe3a KPUCTAILTMYECKHX BEILECTB, H3yde-

HHSL MX CTPYKTYPBI M CBOWCTB, HCCJICIOBAHHSI

MPOLIECCOB C MX YUACTHEM.

Brageer MeTogamu 06pabOTKH  pe3yibTAaTOB

9KCIIEPUMEHTOB.

Tucomennas do- | Bonpoc Ha 3k3amene

Briageer MeTo1aMu ONUCAHUS KPUCTAIIINYE- mausman  paboma, | 17-26
OIK - 2.1, OMK - 6.1 CKHUX CTpuyKTyp Ha OCHOBE TEOPUH TPOCTPAH- mecm, omuem  no

CTBEHHOM CUMMETPHHU KPUCTAJIOB; TEOPUH JIP

MJIOTHEHIINX YIIaKOBOK

OIlIK-2.1,0lIK-6.1

YMeeT MoIeapoBaTh CTPYKTYPbl COETUHEHUI
Ha OCHOBE aHAJIN3a UX COCTaBa U CBOMCTB.

Onpoc, PI'3, omuem
no JIP

Bonpoc na sxzamene
38-39

OIIK - 2.1, OIIK —
6.1,

OIIK-6.2 TIIpexncras-
nser  uHGOpMALUIo
KpHcTayuiorpaduye-
CKOTO COJIep)KaHHs C
ydeToM TpeOoBaHHMit
6ubmorpaduueckoit
KYJIBTYPbI U CO3/1aHUs
Mpe3eHTauui

3HaeT CBOMCTBA M OCOOEHHOCTH CTPYKTYPHI
KPHUCTAIUINIECKUX COCIMHEHHH, 00ecrednBao-
KX UX MIHPOKOE NIPUMEHEHHE;

JOCTYDKCHUSI HAyKH U TIEPCIIEKTHBBI CO3TaHMS
HOBBIX MAaTEPHalIOB ITyTEM MOAH(UINPOBAHUS
KPHUCTAUINIECKUX CTPYKTYP COCANHEHHH.
Briageer npodeccroHanbHBIME OCHOBAMH pete-
BOW KOMMYHHKAIIMH HAa IPHMepe OIHCAHUS KPH-
CTAUTMYECKUX CTPYKTYp B paMKaxX HM3y4EeHHBIX
Teopuil.

PI3, pegepam, oo-
K1ao, coodujenue

Bonpoc na sxzamene
27-37, 40

OIIK - 2.1, OIIK —
6.1, OIIK -6.2

3HaeT MHCTPYMCHTApUH MOArOTOBKH, MOJIyYe-
HUs1, 00pabOTKHU U TIepeiadd Hay9HOU U HAy9HO-
TeXHUYECKOi nHdopmarmu.

VYMeeT 00BSICHATH OCHOBHBIE 3aKOHBI U TEOPUH
KpUcTauiorpaduu.

YMeeT ocyiecTBIATh HOMCK HH(OpMaLH; mpe-
00pa3oBbIBaTh MHPOPMALMIO U3 OTHOI (HOPMBI
MIPE/ICTaBICHHUS B APYTHE;

HHTEPIIPETHPOBATh HH(MOPMALUIO U3 Pa3HBIX
HCTOYHUKOB B COOTBETCTBUH C LEIbIO PAOOTHI;
(hopmypoBaThs 0O00CHOBaHHBIE BHIBOJIBI HA OC-
HOBE aHan3a HHOPMAIIUH.

Brageer HayyHBIM CTHIJIEM W3JIOXKEHHS TEKCTa,
HaBBIKaMH (OPMATHPOBAHHS MaTepHaia B TEK-
CTOBBIX PEAAKTOPAX U PeAAKTOpax Mpe3eHTaLMi

pegepam, 0oknao,
coobuenue

Bonpoc na sksamene
41-46




TunoBble KOHTPOJIbHBbIE 3aJaHUSI MJIUM HHbIE MaTepUAJIbl, He00OX0AMMBbIe /ISl OLIEHKH 3Ha-
HHU, YMeHHIi, HABLIKOB H (MJIH) ONBITA AeSATeIbHOCTH, XapPaKTePU3yOIIMX 3Tanbl popmu-
POBaHUS KOMIIETEHIUI1 B MpoLiecce 0CBOEHHsI 00pa30BaTeJIbHOM NMPOrpaMMbl

Koumponvnan paooma
Bapuanml

1. Onummre, Kak NOCTPOUTH IIIOCKOCTH (123).

2. 3anummTe CMMBOJ TOYEYHOW I'PYIIIBl MUHUMAIBHOTO MOPS/IKA, BKIIOYAIOIIEH 3IIEMEHTHI
CHMMETPHH: a) JIBE B3aUMHO TEPICHANKYISPHBIC Och 2; 0) JIBE 3epKaJbHbIEC TIOCKOCTH,
nepecekaromuecs nox yriom 60°.

3. Kxmaccy cummerpun 4mm nobasiieH neHTp cuMmMmeTpun. OnpeenuTe MoJIHbIA Habop d1e-
MEHTOB CHMMETPHH, OOILIYI0 M YaCTHBIC MPOCThie (OPMBI. YKAKUTE, KAKUE TPOCTHIC
(dbopMBI MOTYT 00pa30BaTh OTPAHKY KPUCTAILIA CAMOCTOSTEIBLHO.

Tect

[IpoBepsiemoe tectom conepxkanue aucuuiuivHbl: Pemerku bpase. TpancisinuoHHbIe
TPYIIIIBI 3JIEMEHTAPHOM sTUeUKU. OTKPBITHIE ONIEPALIUU U HIEMEHThl CHMMETPHUU: 3€pKAJIbHbIE U
CKOJIB3SIIINE OTPaKEHUS, OOBIYHBIC U BUHTOBBIE TTOBOPOTHI, HTHBEPCHOHHBIE U 3€pKAIbHBIC T10-
BOPOTHI. Y MHOKEHHE ONEPALIMI MPOCTPAHCTBEHHONW CUMMETPUH KPUCTAINTMYECKUX CTPYKTYD.
[IpoctpanctBennsie (DenopoBckue) rpymibl CHMMETPUN KPUCTAUIMUECKUX CTPYKTyp. Ilpa-
BUJIA 3aIIUCU CUMBOJIOB IIPOCTPAHCTBEHHBIX IPYIII.

MeTtoauyeckue yKa3aHusl K TeCTy:

- 3apaHee MpopadoTaTh TEOPETHUECKUI MaTepHal, UCIIONb3ys YYeOHUKH U KOHCIIEKTHI JICKIIHIA;

- TECT COACPXKUT 3aJaHNs U3 KAKIOH TEMBI;

- I0JIb30BAThCSI KHUT'AMH, yUeOHUKAaMH, KOHCIICKTAMU U Ap. UICTOYHUKAMH HH(POPMALIUH HE pa3peraeTcs;
- IPUTOTOBUTH CPEJICTBA JIJISI BHIMOJIHEHHSI PUCYHKOB U TIOCTPOCHUSI YepTexer (IUPKYIH, THHEUKH U TIp.);
- OTBETHI I0JDKHBI OBITH KPATKMMHU M Y€TKO C(HOPMYITHPOBAHHBIMH;

- PUCYHKH CONPOBOXIATh KPAaTKMMHU MOSICHEHUSIMH, MCIIOJIb30BaTh OOLICTIPHHATYIO B KpUCTaIOrpaduu
CHUCTeMY KOOpAHHAT (0ch Z MpH MOCTPOSHUH MPOEKIMI MEePIeHINKYIIpHA MIIOCKOCTH YepTexa);

- B oTBeTe Ha Bonpoc «[IpuBeauTe mpuMepsl ....» TpedyeTcst MPUBECTH XOTs Obl 2 WK JTyule 3 IpuMepa;
- Ha BBITOJIHEHHE 3a7aHus OTBOAUTCS 90 MUHYT .

Bapuanmli
CdopmyanpyiiTe onpenejieHne:
1.Pemetka bpase
2.IIpocTpancTBeHHAs TPYIITa CAMMETPUH
3.IlpaBunpHas cucteMa TOYEK
4.OTKpBITHIE 3JIEMEHTHl CHMMETPUHU
5. Tpancusiuust
6..I110CKOCTb CKOJIB3SIIIETO OTPAKEHHUS
7. BuHTOBas och

Pemerku bpage:

8.IlpuBennTe anropuT™ XapakTEPUCTUKH perieTkn bpase

9.TpaHcnAMY rpaHEEHTPUPOBAHHON STYEHKH

10. ba3uc 00bEMHOIIEHTPUPOBAHHOM STUEHKN

11. Yucno y3m0B, npuHaaiexkamux 6a301eHTpUpoBaHHON sueiike Tuna C



DJIeMEHTBbI CHMMETPHHU KPUCTAIUVINYECKHX CTPYKTYP.
[Mokaxxute npeobpa3zoBanue (PUCYHKN) YKa3aHHBIM DJIEMEHTOM CHMMETPHUH:
12. a 13. c 14. d 15. n 16. 4 17. 32 18. 61

YMHoOKeHUe onepaluii NPOCTPAHCTBEHHOH CUMMETPUH KPUCTAJJIMYECKHX CTPYKTYP.

HaiinuTe 3neMeHThl cHMMETpHUH, KOTOPBIE BOSHUKAIOT IPU B3aMMOACHCTBUN YKAa3aHHBIX 3JIECMEHTOB CHM-
METpHUH (OTBET WILTIOCTPUPYHTE PUCYHKaMH, IPUBEAUTE POPMYITUPOBKY MCIIOIB30BAHHON TEOPEMBI):

19. JIBe tutockocTH THIA C, IEpeceKaromuecs no yriom 90°

20. [InockocTh THNA & ¥ IEPIICHIUKYIISpHAs el TPaHCIALUS

21. Ocb 21 ¥ nepneHuKyIsapHas el TpaHCISIIHA

22. IlmockocTy M U ¢, IepeceKaronirecs mox yriom 45°

IIpocTpaHcTBeHHBbIE TPYIIIBI CHMMETPUH
Pacomdpyiite cuMBOI IPOCTPAHCTBEHHOM TPyl CAMMETPHUH (YKaXKHUTE TPAHCIIIIMOHHYIO TPYIITY, B3a-
HMMHOE PACIIONIOKEHUE 3JIEMEHTOB CUMMETPHUH, CHHTOHHUIO, TOYEUHYIO TPYIILY CUMMETPHH)

23. P4,/nbc 24. Fd3m 25. 14, 26. Pnnm

IIpaBuiIbHBIE CHCTEMBI TOYEK

PaccMmoTpuTe MpaBHIIbHBIE CUHCTEMBI TOYEK MPOCTPAHCTBEHHBIX IPYIIIT: MPOCSKIIUS JIEMEHTAPHOM SUSHKH C
U300paKCHUEM 3JIEMEHTOB CHMMETPHH, OOIasi MpaBUiibHAs CHCTEMa TOUYeK (MEXIyHapoaHas chcTeMa
U300pakeHNs), YACTHBIC MPABUIIbHBIC CHCTEMbI TOYEK; I KaXKI0M MPABUIIBHOM CHCTEMBI TOYEK YKAXKHTE
KPaTHOCTh M KOOPAWHATHI TOUCK.

27. P2/m

28.Cc

OnummTe CAMMETPHIO TYEHKH

29. Memun

30. Xnopuaa HaTpus

CamocrosiTe/ibHaA (IOMAaLIHASA) padoTa

1. Tlpuectu nmpumeps! GuUryp, o0aaIarommux
a) IIECHTPOM CHUMMETPHH,
0) HOBOPOTHOI OChIO CHMMETPHH LIECTOTO MOpsAKa,
B) MHBEPCHOHHOH OCBIO YETBEPTOTO MOPSIKA.

2. JlokaxwuTe, YTO HHBEPCUOHHAS OCh TPETHETO MOPsAKA YKBUBAJICHTHA 3€PKAITbHO-TIOBOPOTHON
OCH LIECTOTO MOPSIKA.

3. Haiiaure >eMeHTBI CHMMETPHH, KOTOPBIE BOSHUKAIOT MIPU COYETAHUH TIOCKOCTEH 3epKalb-
HOT'O OTpayKeHHsI, IepeceKaroIuxcs noJi yriaom: a) 45°, 6) 60°, B) 90°.

4. B xpucTtaie uMeeTcsi OJHa OBOPOTHAsI OCh UETBEPTOTO MOPSAAKA U MIIOCKOCTH 3€PKAIBHOTO
OTpaKeHHsI TapaljiesIbHbIe U EePIEeHANKYIIpHBIE 3TOI ocH. OmpeennTe NoIHbII Habop ite-
MEHTOB CUMMETPHUH KpHUCTAJlJIa U MOKAXXUTE UX B3aMMHOE PACIOJIOKEHHE C MTOMOIIBIO CTe-
peorpapuuecKoi MpOeKIUH.

5. Hcnonb3ys MaTpuyuHble MPEACTABIECHUS ONepaliil CHMMETPUH, HAWIUTE TaKyl0 ONEPaLUIo
CUMMETpPHUH, JIeHCTBHE KOTOPOM JaBajio ObI TOT )K€ pe3yNbTaT, 4To U JIeHCTBHE JBYX IOBO-
POTHBIX OCEH BTOPOTO MOPSIKA, MEPECEKAOIINXCSI O] yriiom 90°.

6. Ilomp3ysicb MATPHUUHBIM MPEICTABICHUEM OTIEPALIUN CUMMETPHH, TOKKUTE CIPABEATUBOCTh
TeopeMbl Dilfiepa Ha IpUMEPE TOUEUHOU rpynmsl 222.

7. VYxaxuTe B3aMMHOE paclOJIOKEHUE HJIEMEHTOB CUMMETPUHU B KpucTajuie (cTepeorpagpuye-
CKasl IPOEKIIUsI), €Cli ero GopMyiia CAMMETPHUU:



41.33L23PC, L4PC, L4i2L22P, Le6L27PC.

8. Kakue koopauHATHI MOJYYUT TOYKA C KOOPAMHATAMHU XYZ TIOCJE TPOBEACHHS CIICTYIOIINX
CUMMETPUYECKUX OTIepalnii (Imoka3aTh Ha Trpaduke):
a) IOBOPOT BOKPYT OCH 2; M OTPAXKEHUE B 3€PKATBHOM MIIOCKOCTU CUMMETpUU (Mz), IEpIeH-
JTUKYJISIPHOM 3TOU OCH;
0) 01MH ITOBOPOT BOKPYT OCHU 3z MPOTUB YAaCOBOW CTPEJIKU U OTPAXKEHUE B LIEHTPE NHBEPCHH,
PacIoI0KEHHOM Ha 3TOH OCH;
B) IIOBOPOT BOKPYT OCH 2x U 3aT€EM BOKPYT OCHU 2z,
') OJIUH MTOBOPOT BOKPYT OCU 4;i MPOTUB YACOBON CTPENIKH U OTPAKEHHE B TOPU3OHTAIBLHOM
IJIOCKOCTH My,

9. 3anummre MEXIYHAPOIHBIE CHMBOJIBI U ()OPMYIIBI CHMMETPHH KJIACCOB CHMMETPHUU:
D2, Cav, S4, Den, Th, Td, On.
VYKa)XuTe CHHIOHUIO Ka)KJI0T0 KJlacca.
10. M3BecTHO, YTO B KpPHUCTAIJIC UMEIOTCS TPU B3aMMHO HEPICHIUKYIISIpHBIE TuiockocTu. Onpe-
JIEJIUTE TIOJNHBIA HAOOP 3JEMEHTOB CHMMETPHUH, CHHTOHHUIO, KJIACC CHUMMETPHH, OOIIYI0 H
YacTHBIC MTPOCThIE (hOPMBI (THOMOCTEpeorpaduIECKHe MPOSKIIMH MPOCTHIX (GOPM).

MopenupoBaHue: U3roTOBJIeHHE Mo/ieJied MPOCTHIX (POPM KPUCTAJLIIOB M ONIUCAHHE MX
CHMMETPHH B PAMKAX TEOPHH TOYEYHbIX IPyII CHMMeTPUH

IIpocTbie popMbI: OKTadAp, TETPAdAP. KyO, poMOO3p, TETpAaroHAIbHBIN Tpanenosap, TeTparo-
HaJIbHBIM TETpa’p, TPUTOHAIBHBIN CKAJIEHOAP, TETParOHaJIbHbIN CKAJICHOAAP, TPUTOHAJIBHBIN
Tpareno3p, reKCaroHaJbHbIN Tparneno3p, JIEBbIi U NpaBblii poMOUYECKHE TETpa’Ipbl, UKOCA-
3/p, AUTPUTOHAJIbHAS AUNMpaMUa, TUTETparoHalbHas IUIMPAMUIA, pOMOOAOJEKa’aAp, TET-
parekcasfip, TeKCOKTa3p U Ap.

Il1an onucanusi Mojeseii KPUCTALJIOB

1. OnpenenuTh CAMMETPHIO KpUCTaJlIA:
- KaTeropuio, CUHTOHHMIO (JaTh XapaKTEPUCTUKY YTIJIOBBIX BEIUYMH MEXAYy KOOpPAMHATHBIMHU
HaIpPaBJICHUSMN).

2. 3anucaTh Kiacc (rpynmny) cuMMeTpuu B cumBoiax bpase, Lllendunuca, B Mex1yHapo-
HON CUMBOJIMKE.

3. HauepTtuth crepeorpadguueckyro NpoeKIHio Kilacca CHMMETPUH U 0003HAYUTh Ha HEH
HampaBJieHUs! BEIOpaHHBIX KOOpAUHATHBIX oceil X, Y, Z.

4. Ha crepeorpaduyeckyto MpOEKIHIO Kjlacca CHMMETPUM HaAaHECTH THoOMocTepeorpadu-
YecKue MPOEeKIUU TpaHel Kpucrania.

5. laTh XapakTepUCTUKY MPOCTOil (hOpMBI KpHUCTalIa: KOJINYECTBO T'paHel, yacTHAs WM
oOutas npocras (popma, 3aKpbITast UJIM OTKphITas pocTas popma.

6. [IpounanMpoBath rpanu npoctoii popmel (onpenenuts uHaekcs h,K,l)

7. IlpuBecTu Ha3BaHHE KayKJO0U MPOCTOM POpPMBI, yHacTBYIOIIEH B OTpaHKe KpHUCTaIa.

8. HazBatp kiacc cummMeTpui (1o oomieit mpoctoit hopme).

ILnan onucanus Moaeneldl KPUCTANINYECKUX CTPYKTYP

1. BeiienuTs B MO KPUCTAIUIMYECKOM CTPYKTYpHI siueiiky bpase.

2. OnpenenuTb CUHTOHMIO U 3aIIMCaTh KOHCTAHTHI AJIEMEHTAPHON SIYEHKH: ITapaMeTpshl 4,
b, C 1 yriioBbIe XapaKTEPUCTHKH.

3. Onpenenuts TUN pelieTku bpase.

4. Cocuntarh, CKOJBKO aTOMOB PA3JIMYHBIX TUIIOB MPUXOAUTCS HA OJHY JJIEMEHTApPHYIO

saueiiky. OnpenenuTs ( Wi MOATBEPIUTH) TUI (OPMYJIIbI COETUHEHUS.
5. PaccunTaTh uncio (OpMyNIbHBIX €UHUIL B sTUCHKE.



6. OnpenenuTh KOOPAMHAIIMOHHBIE YHCIa aTOMOB KaX10T0 copTa. [IpoBeputsh dhopmyny
COEIMHEHUS IO B3aUMHOW KOOPAUHALIMKM AaTOMOB.

7. Ha3BaTh KOOpAMHAIIMOHHBIE MHOTOIPAHHUKHU (KOOPAUHAIIMOHHBIEC MOTUAPHI).

8. IlpuBecTy CI0BECHOE OMMCAHUE CTPYKTYPHI; €CIIM BO3MOXKHO, TO OIIUCAHUE J1aTh B TEP-
MHHAX IJTIOTHEHIIMX YIAKOBOK (yKa3aTh CJIOWHOCTh YIIAKOBKH U MOTUB 3alIOJTHEHUS B HEU TeX WK
WHBIX ITYCTOT).

9. BoiaenuB KOOpAMHALIMOHHBIE MHOTOIPAaHHUKH BOKPYT aTOMOB, YKa3aTh XapaKTep UX CO-
YJICHEHUS.

10. [To mpuBeseHHOMY OIKUCAHUIO HAPUCOBATH KPUCTAJUIMYECKYIO CTPYKTYPY B IUIaHE, BbI-
JIEIUB KOHTYPBI SJIEMEHTAPHOU STYEHKH M 0003HAUMB BBICOTHI (KOOPMHATHI Z ) BCEX aTOMOB.

Pedepar
Temamuka pegpepamog

CucremMHOe oNMCaHHE KPUCTALINYECKOT0 00beKTa (110 BHIOOPY CTYICHTA):

Mens, cepeOpo, IIaThHa, 30J0TO, MarHuii, kene30, rpapuT, aMas, OOpHUTPU, ChaICPUT, BIOP-
IIUT, TAJHT, XJIOPUJ IE3Us1, TAIICHUT, (DIIFOOPUT, PYTHII, KAIIBITUT, TTUPUT, KYIIPUT, TICPOBCKHUT, JIS]I,
LIMWHENb, OJIMBUH, TPaHaT, LIUPKOH, TaJbK, KBapL, TPUAUMUT, OPTOKIA3, MpaMop, aJIEKCaIpHUT,
HaTAIMH, aHTpaIeH, QPYUIePUTHI U T.1.

Onucanue peKOMeHIyeTcsl BHINOJIHUTH MO0 CIe1yI0leMy IUIaHy:
1. CocraB coenuHeHus (METOIBI yCTAaHOBJICHUS COCTaBa, CTEXHOMETpHYecKast GopMyJia, BO3ZMOKHBIEC TIPH-
MecH, eeKThI, 30MOP(H3M B ATOMHEIE 3aMeIeHHs, TOTUMOP(HBIC TPEBPAIICHUS).
2. Kpucramnorenesuc (cBeneHust 00 00pa3oBaHUM KPHCTAIUIOB, 00pa3oBaHUe KPUCTAIIOB B MIPUPOJE, TIO-
Jy4eHHUE NCKYCCTBEHHBIX KPUCTAIUIOB, MEXaHU3MbI POCTa KPUCTAILIIOB, (POPMBI KPUCTAILIOB).
3. CTpyKTypa KpUCTaJUIOB (THUIIBI XHMHUYECKOH CBSI3U B KPUCTAJUIaX, MOJIENIX CTPYKTYPHI B paMKax TEOPUH
TUTOTHEHIIINX IMAPOBBIX YIAKOBOK MM MOAEIHPOBAHUE CTPYKTYPHI C TOMOIIBIO KOOPIMHAITMOHHBIX ITOJIU-
37IpOB, NPOCThIe POPMBI KPUCTAIUIOB: PUCYHKH, IPOEKLIMH C yKa3aHHEM CUMBOJIOB I'paHell u pedep, oco-
OCHHOCTH MOP(OIOTUU KPUCTAIIIOB, CHMMETPHS BHEIIHEH (DOPMBI KPUCTAIIIOB, CHMMETPHS KPUCTAJUIU-
YeCcKOH CTPYKTYpBI: siueiika Bpase, mpocTpaHCTBEHHAs rpyIa CHMMETPUH, CUCTEMBI 3KBHUBAJCHTHBIX MO-
3UIHH).
4. DHepreTuka KpUCTAUIMYECKHX CTPYKTYp (IpeAenbl YCTOWYMBOCTH, TEPMOJMHAMUYECKHE CBOMCTBA,
SHEPTUs KPUCTAIUINUECKOM PELIETKN).
5. ®u3nueckre U XUMUYECKUE CBOMCTBA.
6. ObmacTy IPUMEHEHUSI.

3a4eTHO-IK3aMeHAIIMOHHbIE MATEPHAJIbI JJsl MPOMEKYTOYHOH aTTecTanuu (IK3a-
MeH / 3a4eT)
Bonpocs! 1t MOAr0TOBKH K 3K3aMeHy 1o nucuuiuinie «Kpucramnorpadpus»

=

[Ipenmer u 3anaun kpuctamuiorpadguu. OCHOBHBIE CBOMCTBA KPUCTAIIIOB.

2. CrpykTypa KpUCTajUla M TIPOCTPAHCTBEHHAS penieTka. [yl TpaHCIAui. JiaeMeHTapHas
A4erKa.

3aKoHbI KpHcTauIorpaduu: 3aKOH MOCTOSIHCTBA YIJIOB KPUCTAJUIOB; 3aKOH EJIBIX YHCEIL.
Kpucrannorpapuueckoe naaunupoBanre. CUMBOIIBI y3J10B, psiioB (p&0ep), miockocTei (rpa-
HER).

Hw
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25.
26.
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36.

Kpucramnorpapudeckue npoekmnuu. [Ipuaiuns moctpoenus. Ctepeorpaduueckue MpoeKIuu
AJIEMEHTOB CUMMETPHH KPUCTAIIIMUYECKUX MHOTOTPaHHUKOB. ' HOMOcTepeorpaduueckue mnpo-
€KUY U UX IPUMEHEHHUE JJIs1 N300pakeHHs KPUCTAITNYECKIX MHOTOIPaHHUKOB.

Omnepanyu 1 3JIEMEHTHl TOYEYHOH CUMMETpUH KpucTayuioB. CrocoObl mpencTaBIeHUs] CUM-
METPUYECKUX ONepaluii: MOJEIbHBIN METO/, KOOPANHATHBII METO, IPEICTABICHHE CUMMET-
PUUYECKHX Ollepaluil myTeMm npeodpa3oBaHusi KOOPIAUHATHOW CUCTEMBI.

MatpuuHble IPEACTABICHUS ONepaliii CHMMETPUU.

B3aumoneiicTBue CMMMETPUYECKHUX ONepaluil (3JIEMEHTOB CUMMETPHH).
Kpucramnorpaduueckne KOOpJUHATHBIE CUCTEMBI.

. Kpucranmnorpadpuueckue kareropum, cunronmu. [IpaBmia kpucramiorpaguyeckoil ycra-

HOBKH.
BbiBoA M onMicaHKE TOYEUHBIX IPYI CHMMETPUH (KJ1acCOB CUMMETpHH). [IpuMuTuBHBIE, 1I1a-
HaJbHbIE, aKCUAJIbHBIE, IEHTPAJIbHbIE, TUIAHAKCUAIbHbIE, UHBEPCUOHHO-TIPUMHUTHBHBIE U UH-
BEPCUOHHO-IUIAHAJILHBIE KJIACChl CHMMETPHUH.

MesxtyHapoinbie 0003HaueHus KinaccoB cummerpun. opmyisl cummetpun. CumBodsl [len-
¢mca.

OpOuUTHI TOYEYHBIX TPYII CUMMETPHUH.

[Tpocteie hopmbl kpructamuioB. O0mMe u 9acTHBIE MPocThie Gopmbl. 'HOMOcTepeorpadude-
CKH€ MPOEKIIUU MPOCTHIX POpM.

BriBo mpocThIX pOpM KPUCTAIUIOB B KJIACCAX HHU3IICH U CPEAHEN KaTeTOpHil.

BriBon mpocThix GopM KPUCTAIIIOB KYOHMUECKON CHHTOHHH.

CuMMeTpHs KPUCTAJUIMYECKUX CTPYKTYD.

Pemerku bpase. YcioBus BeiOopa perierok bpaBe B MI0CKOH ceTKe U B TPEXMEPHOM KpH-
CTaJUIMYECKOM ITPOCTPAHCTBE.

XapakrtepucTtuka siueek bpase.

TpaHCIALMOHHBIE 3JIEMEHTBI CUMMETPUU: BUHTOBBIE OCH, IUIOCKOCTH CKOJIB3SILET0 OTpake-
HUSL.

DNEeMEHTbl CUMMETPUU KPUCTAIUIMUECKUX CTPYKTYP.

B3auMozeiicTBrE 31€MEHTOB CUMMETPUH KPUCTAIUNIMYECKUX CTPYKTYP.

[TpocTpaHcTBEHHBIE TPyl CUMMETpUU. B yem paznuune Mexay TOUYEYHBIMU U IIPOCTPAH-
CTBEHHBIMHU I'pyHIaMu?

IIpaBuna 3anucu CHMBOJIA TPOCTPAHCTBEHHOW I'PYIIIIBI

BbIBOJ IpOCTPaHCTBEHHBIX TPYII CHMMETPUU TPUKIMHHON U MOHOKJIMHHOW CHUHTOHMI.
XapakTepHucTUKa MPaBUWIbHBIX CUCTEM TOUYEK (CHCTEM AKBHUBAJIEHTHBIX MO3ULUIN) MPOCTpaH-
CTBEHHBIX T'PYII TPUKJIUHHONW U MOHOKJIMHHOW CUHTOHU.

Onucanue U cucTeMaThKa KpUCTaJUIMYECKUX CTPYKTYP.

KoopauHanuonnsie yuciia, KOOPAMHAIMOHHBIE MOMUAAPHI, YUCIO (OPMYIBHBIX €IMHHUII B
sYEHKe.

Tunel XUMUYECKOH CBA3M B KpucTaiax. CucreMaTika KpUCTALTUNYECKUX CTPYKTYP IO TUITY
CBSI3U.

MeXn10CKOCTHBIE PACCTOSIHUS, BAJICHTHBIE YTJIbl B KPUCTAILJIAX.

Kpucramnoxumnueckue paanycel. Pacyer mapamerpoB pem€TKU 10 paguycaM aTOMOB WIIN
MOHOB M IJIOTHOCTH KPHUCTAJLJIA.

PeHTreHoBcKas M peTUKyIsIpHAs IDIOTHOCTH KPUCTAIUIMYECKUX CTPYKTYp. Pacuer miorHocTH
M0 MEXIIOCKOCTHBIM U MEKATOMHBIM PaCCTOSIHUSIM.

XUMHYECKas CBA3b U DHEPTUsl KPUCTAIINYECKON PEIIETKH.

I'eomeTprueckue npeaensl ycTOMUNBOCTH KPUCTAINIMYECKUX CTPYKTYp. PacueT ontumanbpHoM
CTPYKTYpPBI KPUCTAILIA.

[InoTHeiimuMe mapoBbie YIIakoBKHU B KpucTajiax. CUMMETpUsi IIAPOBBIX YIAKOBOK M IYCTOT.
Pacuet xoaddumpieHTa MIOTHOCTH YIAKOBKH.

[Monma apryeckuii METO N300paKEHUS KPUCTAIUTMYECKUX CTPYKTYP.
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38.
39.

40.
41.
42.
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44,

45.

46.

47.
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N3omopdusm u nomumopdusm. Tunsl nzomopduzma u nomumopduzma. MexaHu3Mbl MOJH-
MOpPGHBIX MTPEBpAILECHU.

Metoapl nccneioBaHusl BHYTPEHHETO CTPOEHUS KPUCTAIIIOB.

PenTrenoBckue METOBI HCCIEIOBaHUS BelIecTB. Jnpakuns peHTTeHOBCKUX JIy4eil Ha Kpu-
crajuiax. YpapHenue Bynbda-bpoarra.

IlonsiTHE O CTPYKTYpPHOM THIIE. XapaKTEPUCTUKA CTPYKTYPHOI'O THUIIA.

Kpucrannnueckue cTpykTyphl aJlFIOTPOIHBIX MOJUGBUKALMH yrieposa.

CTpyKTypBl METAJUIOB (CTPYKTYPHBIE TUIIBI MM, MarHus, BoJb(ppama). OcodeHHOCTH (HU3H-
YECKUX U XMMHYECKHX CBOMCTB METAJJIOB PA3JIMYHbIX CTPYKTYPHBIX THIIOB.

CrpykTypsl coequHeHui Tuna AB: CTpyKTypHbIE TUIIBI KAMEHHOM COJIH, XJIOpUJA LIE€3HsI, HUT-
puna 6opa, caepura, BIOPTIHUTA.

CrpykrypHble Tunbl coenquHennid Tuna AzX u AXo. ( [InmaBukoBbIil mmart, GIoOpUT, pyTHI,
KYIPUT, TUPUT, MOTUDHUKAILIMY OKCUAA KpeMHHUsT). CIIOUCTBIE, LIETTHBIE, IEHTOYHbIE CTPYKTYPbI
coenquHeHuil AB2. MoinekynspHblie cTpyKTypbl ABo.

Tpoitnbie coenuHenusi. CTPYKTYphl MEPOBCKUTA U MINKMHEIU. OCTPOBHBIE CTPYKTYpPbI COJEH
KHCIJIOPOJIHBIX KUCIIOT.

Knaccugukanus cTpykTyp CHIMKAaTOB. 3aBUCUMOCTb CBOMCTB CHUJIMKATOB OT UX CTPOEHHUS.
W30BasieHTHBIN U TeTepOBAJICHTHBIH M30MOP(GU3M B cuiHKarax. [IpuponHble U CHHTETHYC-
CKHeE 11eoauThl. MIX cTpyKTypa U IpUMEHEHHueE.

MexaHu3Mbl pocTa KpUCTAUIOB. MeTo/bl BhIpalllMBaHUs KPUCTAJLIOB.

HpI/IMepr IK3AaMCHAIIMOHHBIX OUJIETOB

no aucuuiuimHe «Kpucramiorpadus
Hanpasiieaue noaroroBku — 04.03.01 Xumust

BIWJIET Ne 1

. Oniepanyu ¥ 3JI€MEHThI CHMMETPUH BHEITHEH (OPMBI KPUCTAILIOB.

Xapaxrepuctika cTpykrypaoro tuma W. OcobeHHOCTH (DM3HYECKUX W XUMHUYECKUX CBONCTB KPH-
CTaJIJIOB JAHHOTO THUIIA.

[IpakTryeckue 3a1aHus:

- BeiBegute mpocThie popMBI IS Ki1acca CUMMETpud 4/mmm.

- M300pa3uTte Ha MPOEKIMH PACTIONOKEHHE 3JIEMEHTOB CUMMETPHH B MPOCTPAHCTBEHHOH TpyIIe
P2/c. Hanecute Ha pUCYHOK TOYKHM TPEACTABISIONIME COO0H crcTeMy (0OIIYI0) SKBUBaJICHTHBIX IMO-
3ULMH, cAeTalTe TO e camoe Ul BO3MOXKHBIX YaCTHBIX MO3ULIUH.

- Bpomun 11e3us kpucTamm3yercs B KyOu4eckoii cucteMe. B ieHTpe ero aineMeHTapHOM sieiKi Haxo-
JIUTCS MOH Le3usi, OpPOMHUI-MOHBI HAXOATCS B BepIIMHAX stueiiku. [InoTHOCTE OpomMuaa 1e3us paBHa
4,44 r/cm®. Onpenenute

a) pebpo drIeMeHTapHOM sueiiku; 0) paccrosHue 2.

BUJIET Ne 2

Kpucramiorpadguyeckue Kareropuy 1 CHHTOHUH.

TeopeMsl 0 COUYETAHNN HIIEMEHTOB CHUMMETPHH KPUCTAIUTMYECKUX CTPYKTYP.

IIpakTudeckue 3agaHus:

- [ommyuwnTe mpoctyro hopMy pa3MHOKEHHEM TPaHH, 33JaHHOIN B MPOU3BOJIBLHON OPHUEHTAIINH OTIepa-
USIMA CUMMeTpuH 6/M. M300pa3uTte Ha MPOEKIMH PACTIOI0KEHUE DIIEMEHTOB CHMMETPHUH TTOTyYeH-
HOW MTPOCTOM (HOPMBI.

- PaccmoTpuTe mpaBmiIbHBIE CUCTEMBI TOUEK MTPOCTPAHCTBEHHOM Tpymsl Cm.

- OnumurTe CUMMETPHIO TETPadpa.



Kpurepun oueHuBaHusi pe3yJbTaTOB 00y4YeHUs

OneHKa

Kputepuu onieHHBaHUS MO SK3aMEHY

Bricokuii ypo-
BEHb «5»
(oTIM4HO)

OLICHKY «OTJIMYHOY 3aCITy’KMBAET CTYJAEHT, OCBOMBIIMNI 3HAHUS, YMEHHS,
KOMIIETEHIIMH U TEOPETUYECKUI MaTeprai 6e3 mpoOesioB; BHITOTHUBIIHIMA
BCE€ 3aJlaHUs, MPEyCMOTPEHHbIE YYCOHBIM TUIAHOM Ha BBICOKOM Kaye-
CTBEHHOM YpOBHE; MIPAKTHYECKHE HABBIKU MPO(ECCHOHATBHOTO MPUMe-
HEHUSI OCBOCHHBIX 3HAHUI CPOPMUPOBAHBI.

Cpennuii ypo-
BEHb «4»
(xopor10)

OLICHKY «XOpOILI0» 3aCIyXUBAET CTYAEHT, MPAKTUYECKU MOJIHOCTHIO
OCBOMBIIUHM 3HAHUS, YMEHHUSI, KOMIIETEHIIMA U TEOPETUUECKUI MaTepural,
yueOHbIe 33/1aHHS HE OLIEHEHbl MAaKCUMAJIbHBIM YHCIIOM 0aJlIOB, B OCHOB-
HOM Cc(hOpMHPOBAI TPAKTUIECKIEC HABBIKU.

IToporosslii ypo-
BeHb «3» (y1o-

OLICHKY «yIOBJIETBOPUTEIIBHO)» 3aCIIY’KUBAET CTYIEHT, YACTUYHO C IIPO-
OenaMu OCBOMBILWI 3HAHUS, YMEHHUS, KOMIIETEHLUUN U TEOPETUUECKUN

BJICTBOPU- MaTepHall, MHOTHE ydeOHbIe 3a/1aHus TM0O0 HE BBIIOJIHWI, JINOO OHH OIIe-
TEJBHO) HEHBI YHCIIOM OaJIOB OJM3KMM K MUHHUMAaJIbHOMY, HEKOTOPBIC MTPAKTH-
YeCKHEe HaBBbIKU HE C(HOPMUPOBAHBHI.
MuHUMaIBHBIH | OICHKY «HEYIOBJICTBOPUTEIHLHOY 3aCIY)KHBACT CTYJICHT, HEC OCBOMBIIINN
YPOBEHB «2) 3HaHUS, YMEHHsI, KOMIICTCHIIMU U TEOPETHUYCCKUI Marepuai, ydcOHbIe
(HEey/IOBJIETBO- 3aJJaHuUs HE BBITTOJIHUII, TPAKTUYCCKUE HABBIKK HE CDOPMHUPOBAHBI.
PHUTEIIBHO)

OueHOYHBIE CpeCTBA U1l MHBAIHMIOB M JIMII C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU 3]10PO-
BbsI BBIOMPAIOTCS C yUYETOM MX MHIUBUAYAITBHBIX IICUXO(PU3NISCKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAIIU/1aM U JIUI]AM C OTPaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI
MPEIOCTABIISCTCS JOMIOJHUTEIFHOE BPEMS JIJIsl IOATOTOBKU OTBETA HA SK3aMEHE;

— IpY [IPOBEJICHUH MTPOLEAYPHI OLCHUBAHHS PE3yIbTaTOB OOYUSHHSI MHBAIUIOB U JIHII C
OIrpaHUYCHHBIMH BO3MOXHOCTAMU 30POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHHUEC TCXHHUYCCKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— [pu HCO6XOI[I/IMOCTI/I JJIL 06yqa101111/1xc;[ C OI'paHNMYCHHBIMUA BO3MOKHOCTSIMU 300POBb
¥ WHBAJIUJIOB TPOLEAypa OLEHUBAHUS PE3yJbTaTOB OO0YYEHHs MO JUCLHUILIMHE MOXKET IPOBO-
JUTHCSA B HECKOJIBKO 2TaIlOB.

ITponetypa olieHUBaHMS pe3yabTaToOB 00yUEHHsI MHBAJIUIOB U JIUL C OTPAHUYECHHBIMU BO3-
MOYKHOCTSIMH 37I0POBBS 110 JUCIUIUIAHE (MOIYIIO) IPeyCMaTpUBAET MPE0CTaBIeHNEe HHPOpMa-
M B hopMax, alanTUPOBAHHBIX K OTPAaHUUYEHHSIM UX 3/I0POBbsI U BOCIIPUATUS MH(DOPMALIUH:

JUist T ¢ HApyIIEHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Yy-
YAFOTIUXCSI.

5. IlepeyeHb y4eOHOM JIUTEPATYPbI, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil

5.1 YueOHas mureparypa:
1. Yynpynos E.B., Xoxnos A.®., ®agneeB M.A. OcHOBbI KpucTtayiorpadpuu: Y4eOHUK s
By30B. — M.: M3natensctBo dusnko-maremarnuecko auteparypslt, 2004. — 500 c.
Eropos-Tucmenko 0.K. Kpucrannorpadus u kpucramioxumus.— M.:KY, 2014.— 592 c.
3. bartu X., [Ipunr A. Munepaorus ajs ctyaeHToB. — M.: Mup, 2001.- 429 c.

no



5.2 Ilepuoguyeckasi Jureparypa
Hayuno-Meroandeckue xKypHabl:
- Kpucramnorpadus

- Heoprannueckue marepuansl

- KypHan HeOprauu4eckou XuMuu
- KypHas CTpyKTypHOU XUMHH

5.3. UHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MpodeccuoHalbHbIe 0a3bl 1aH-
HbIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI

J1eKTPOHHO-0u0MoTeuHbIe cucTeMbl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. ABC « YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH»
www.biblioclub.ru

3. 9BC «ZNANIUM.COM» www.znanium.com

4, OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHubie 0a3bl JTAHHBIX:

1. Web of Science (WoS) http://webofscience.com/

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4. Hayunas snekrponnas oubaunoreka (HOB) http://www.elibrary.ru/

5. Dnexrponnas koyweknus Oxchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

7. "Jlekropuym TB" http://www.lektorium.tv/

8. YHuBepcurerckas nH(pOpMalMOHHAS CUCTEMA POCCHA

http://uisrussia.msu.ru

HNudopmanuonHbie cipaBoYHbIe CUCTEMBbI:
1. Koncynbsrant [Intoc - cipaBoyHas mpaBoBasi cuctema (J0CTyI 10 JIOKalb-
HOM CEeTU C KOMITbIOTEPOB OMOJIMOTEKH )

Pecypcsl cBoGoaHOTO TOCTYNA:

1. ®enepanbublii nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

2. Nupopmannonnas cucrema "EnuHoe okHO ocTyna K 00pa3oBaTeIbHbIM
pecypcam"” http://window.edu.ru/;

3. Enunas xomteknus 1udpoBbix 00pa3oBaTebHBIX pecypcoB http://school-
collection.edu.ru/ .

4. ®denepalibHbIN LIEHTP HHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

5. O6pa3oBarenbHbIi moptan "Yueba" http://www.ucheba.com/;

ColcTBeHHbIE YJIEKTPOHHbIE 00pa3oBaTe/bHbIe 1 HH(POPMAIIMOHHBIE PECYPChI
KyoI'Y:

1. Cpena Moay/bHOTO TUHaMU4YecKoro ooyueHus http://moodle.kubsu.ru

2. ba3za y4eOHBIX IJIaHOB, y4eOHO-METOAMYECKAX KOMILJIEKCOB, MyOIUKAIINN 1 KOH-
depenrmii http://mschool.kubsu.ru/

3. bubnmotexa nnpopMaMOHHBIX pecypcoB Kadeapbl nH(OpMAIIMOHHBIX 00pa30Ba-
TeNBHBIX TeXHONOTHI http://mschool.kubsu.ru;

4. DnextpoHHbI apxuB qokymeHToB KyOoIl'Y _http://docspace.kubsu.ru/
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5. DnektpoHHBIE 00pa3oBaTelbHBIC pecypchl Kadeapsl HHOOPMAITMOHHBIX CUCTEM H
TexHosoruii B obOpasoBanuu Ky6l'Y u HayuHo-meroamdeckoro sxkypHaia "LIHKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MeToanueckue ykazanus 1Jisl 00y4arOIIUXCsl 0 OCBOEHM IO JUCHMIITIMHBI (MOILYJIs1)

[To muctunune «Kpucramiorpadus» nperycMOTpeHo MPOBEACHNE ayTUTOPHBIX 3aHATHH
B opme sek1uii u 1abopaTopHbIX padboT. JIeKIus mpeanonaraet nepeaayy B CTpyKTypUpOBaHHON
dbopMe  cucremMarm3upoBaHHOW ~ WHpopMmamuu  Oombmoro  oOwéma. Ilocemenue
KOHCIIEKTUPOBaHUE JIEKLIMU CTYIEHTAaMHU 00s3aTENIbHO, TaK KaK CrocoOCTBYeT (OPMUPOBAHUIO
O6H_[I/IX noaxoa0B M IMPUHLUIIOB YCBOCHHUA COACPIKAHUA I[ElHHOfI JUCHUIIIIMHBI, COILCI\/JICTByeT
AKTUBM3AIMM MBIILICHUS, HAllETUBAeT Ha JAIbHEHIIYI0 CaMOCTOSITENIbHYIO MO3HABATEIbHYIO
JESTEIIbHOCTh. BBITIONHEHUIO J1a0opaTOpHOU pabOThl MpEeaIIecTBYeT Oecema, KpaTKui OIpoc
CTYJEHTOB, 00CYXJIeHHE JUCKYCCHOHHBIX BOMPOCOB M3y4aeMoi TeMbl. B mpoiiecce BbIOIHEHUS
nabopaTopHON pabOThl  YIUIYONSIOTCS HAYyYHO-TEOPETUYECKHE 3HAHUS, BBIPAOATHIBAIOTCS
MpakTH4YecKue yMeHHUs (TUIaHMpPOBAaHHWE U MPOBEIEHUE OHKCIEPUMEHTa C HCIOJIb30BaHUEM
CIEIUAILHOTO O00OpYIOBaHUS M MPUOOPOB, BBHIYUCICHHS, PACUEThI, UCIIOJIB30BAHUE TAOIUI] U
CIPaBOYHOU JUTEpaTypsl). [IpuMeHsI0TCsS pa3nuvHble TEXHOJIOTUU MPOBEACHUS J1a00paTOPHBIX
3aHATHUH, COYETAONINE WHANBHYAIbHYIO, TPYIIIOBYIO U KOJUIEKTHBHYIO (POPMBI IEITETLHOCTH U
00CyXIeHUS TIOTYYEHHBIX PE3yIbTaTOB.

BakumelnmmM 3TanoM OCBOEHUS JUCHUIIJIMHBI ABJISICTCA CaMOCTOATCIIbHAA pa60Ta.
Hudopmarnius no popmam caMOCTOSTENBHON pabOThI, CpOKaX BBIMOIHEHUS U (POpMax OTUETHOCTH
npeJcTaBieHa B Ta0uIe.

Opraﬂmauuﬂ nmpomecca CaMOCTOSITEIbLHOM paﬁoTbl

HaunmenoBanue DopMBbI CaMOCTOATEIBHON Cpoxku ®opMa OTYETHOCTH
Ne paszena paboTsI BBINOJIHEHHS
(Hemens)
Beenenue AKTyanuszanys COAEpKaHHS TeM 1-3 [TucemenHast nomanrHss paboTta
KypCOB HEOPraHMYECKON XHMMHHU,
XUMHYECKOH  TEPMOIWHAMHKH,
OBJIa[ICHUE METOIMYECKUM
anmapaTom N3yUYCHHS
JIICTIUIUINHBI
I'eomerpus YpaxzeHus B Mogenu  BHemHeH — (GopMbl
KPHUCTAJUTUYECKOT0 | KpUCTaIOrpadhuaeckom 2-4 KpPUCTAJIJIOB u ux
IIPOCTPaHCTBA WHAWIPOBAHUU. VI3roTOBNEHHUE KpucTaorpajuieckoe
Moenen MHOTOI'PaHHHKOB. ONHKCaHHe
WnnuBunyaneHsle 3afaHus 10
POELIUPOBAHUIO
Toueunas VYnpaxHeHUs. B BBIABICHHU 3J€- IMuceMeHHBIN  OTYET-ONMCAaHUE
CUMMETpPHUS MEHTOB CHMMETPHM PAa3IUYHBIX 4-8 MOJeNU MHOTOIpaHHHKa,
KpHUCTaJJIOB npeameroB. Pabora ¢ Moxensamu CUMMETPHU OTIEIBHBIX
MHOIOrpaHHHMKOB. Pemienue 3a- MOJIEKY,
Jlad, cCOCTaBJICHHE 3a/1a4 110 Teope- Cuctema 3aad 1o Teme
MaM COYETaHHS DJIEMEHTOB CHM-
MeTpHUH (BO3MOXKEH TECTOBBIH Ba-
pHaHT)
Op6uter Toueunslx | I'paduueckoe IIOCTPOEHUE WHauBuayanbHble  pacdyeTHO-
TPYIII CAHMMETPUH | TMPOEKIMA TPOCTHIX (GOpM st 9-12 rpadugecKue 3a1aHus.
YKa3aHHOM TpyNInbl CUMMETpPUY; Jloknazel, Ipe3eHTanuu
BBISIBIICHHE CUCTEM
SKBHUBAJIECHTHBIX MO3ULUN
KOHEUYHBIX CTPYKTYp; HOATOTOBKA
K Yy4YacTHIO B KOH(epeHLIUH
«CoBpeMEeHHbBIE METO/IBI



http://icdau.kubsu.ru/

BBIDALIMBAHMUS ~ KPHCTAJUIOB U
NIEPCIIEKTHBbI UX IPUMEHEHUS»
IIpocTpancTBeHHast | Boinonnenue YIPaKHEHUH. Ortuerts! o PT'3
CUMMETpPHUS Koncrpyuposanue siueek bpass u 12-14
KPHUCTAJUITMYECKUX | ONHCAaHHE MX CHMMETPHH.
CTPYKTYD VYrupaxHeHHs B IIOCTPOCHUH
NPaBWIbHBIX CHUCTEM TOYEK U
OTIPEICTICHIH MX KPATHOCTH.
Metonbt Pabora ¢ yueOHOH JHTEpaTypOi. Otuéts o PT'3
HCCIICTOBAHUS IIporuo3uposanne cTpykryp | 14-15
BHYTPEHHETO BEILECTB Ha OCHOBaHHH
CTpOCHHS crpaBouHbIX JgaHHBIX  (f, Z).
KpHUCTAJJIOB Pemrenue 3aa4 1 ynpaxHeHU
Ommcanne n | CocraBieHne anropurMa OIHCa- OTueThl N0 MHAUBUAYAITBHBIM U
CHUCTEMaTHKa HUS KPUCTAJUIMIECKOTO OOBEKTa. 15-16 TPYTIIIOBBIM 3aIaHUSIM
Kpuctajuimueckux | Hauyamo pabGoThl MO HammcaHUro
CTPYKTYP pedepara (MHOMBHIYalbHBIE 3a-
JIaHUS TI0 OTIMCAHUI0 KPUCTAJIH-
yeckux o0bekToB). Pemenue 3a-
Ja4
CtpykTypHI Pabora ¢ yueOHoOM ATEpaTYpOH, 17 Pedepatsr, noxmanst
KOHKPETHBIX 6azamu naHHBIX B ceTH Internet.
KPHCTAJUIOB CocraBiieHHE OTIOPHBIX KOHCIIEK-
TOB. 3aBepIeHNe padOTHI HAZ pe-
teparom. [ToaroroBka (BEICTYII-
JICHUH) TOKJIa/I0B IO TeMaM pe-
dheparos.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU U JUIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUYCHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYIbTAIlMH) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTro MaTepuara.

NunuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCS BAaKHBIM  (PAKTOPOM,
CMOCOOCTBYIOIIUM WHIWBHUIYyAIH3AIMA OOYYCHHS M YCTAaHOBJIICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXIy TpernojaBaTeieM W OOYyJaroIIUMCS WHBAIWIOM WM JIHIIOM C OTpaHUYCHHBIMU

BO3MOXHOCTSAMHU 3J0POBbA.

7. MaTepHaﬂbHO-TeXHI/I‘leCKOG odecneyeHue Mo AMCHHUILINHE (MOJ]yJIlO)

HapCKOro U J1abopaTOpHOTO TUIIOB,
TPYNIOBBIX W HWHAWBUAYAJIbHBIX
KOHCYJIbTalMM, TEKYLIEro KOH-
TPOJISL U IPOMEXYTOYHOU aTTecTa-
MM, OCHALICHHAas HEeoO0X0IUMON
Mebenbio, 000pyZOBaHHEM, peak-
THUBaMH, MPE3CHTALMOHHON TEXHH-
KoM

uHTepakTuBHas jJgocka SMART
Board, xopoTko(OKyCHBI HHTEp-
AKTUBHBIN MPOEKTOp, HOYTOYK, Me-
noBas gocka. O0opynoBaHue, Ipe-
Ha3HAYCHHOE U CHHTE3a U M3yde-
HUSl (U3UKO-XUMHYCCKUX CBOWCTB
BemiecTB (BECHI, HarpeBaTEIbHBIC
mpUOOPBI, TEPMOMETPBI, MHUKPO-
CKOIIBI, XUMHUYECKasl TOCyaa U T.1.
(ayn. 422C).

HanmeHoBanue crennaibHbIX 10- | OCHAICHHOCTh CIELHAIBHBIX MO- | [lepedeHp JMIIEH3HOHHOTO MpO-
MeLIeHHI MelIeHHH rpaMMHOT0 o0ecrieYeH s
VYueOHble ayuTopuu Juis mpoBene- | Mebenb: yueOHas meberb Microsoft Windows, Microsoft
HUS 3aHATHH JIEKIIMOHHOTO THIIA TexHuueckue cpenctBa oOydenus: | PowerPoint

uHTepakTHBHass 1gocka SMART

Board, xopoTKO(OKYCHBI HHTEp-

aKTUBHBII MPOEKTOp, HOYTOYK, Me-

noBast nocka (ayg 322C).
VueOHast aynuTopusi 1uis mposeae- | Mebesb: yuebHas Mebenn Microsoft Windows, Microsoft
HUM 3aHSITHI JIEKIIMOHHOTO, ceMu- | Texuuueckue cpenctsa oOyuenus: | PowerPoint  Microsoft — Office

(Word, Excel, PowerPoint), ACD
Labs Chemsketch freeware, Free
Pascal




JI1st caMOoCTOSTENHhHOW padOThl O0YJAOIIMXCS MPEYCMOTPEHBI IOMEIIEHHUS, YKOMIUICK-
TOBaHHBIE CIICIIUATH3UPOBAHHON MeOETbIO, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BO3MOXKHO-
CTBIO TIOJIKJIFOUCHHMS K ceTh « HTepHET» 1 00ecTeueHreM I0CTyma B JJICKTPOHHYIO HH(POPMAIIH-

OHHO-00pa30BaTEIBHYIO CPEy YHUBEPCHUTETA.

HaunmeHoBaHHE TOMEIIEHUN 19
CaMOCTOSTENFHON paboTHI 00ydaro-

OcHalIeHHOCTD TIOMEILEHUH TS
CaMOCTOSTENIEHON paboTHI 00ydaro-

[lepedeHp MMLIEH3MOHHOTO MPO-
TpaMMHOTO 00ecIIeYeHus

TEXHHKA C TIOAKIIOUEHUEM K HHPOP-
MAaIMOHHO-KOMMYHHKAIHOHHOM
cetu «MHTEpHET» M JOCTYIIOM B
AIEKTPOHHYIO HH(POPMAIIMOHHO-00-
pa3oBaTelbHYI0 Ccpeny 0Opa3oBa-
TENBHOM  OpraHu3anuu, Beb-Ka-
MepBI, KOMMYHHUKAIIHOHHOE 000pY-
JIOBaHKe, 00eCIIeUnBaIOIIee JTOCTYII
K CeTH HWHTepHET (TMPOBOIHOE CO-
eIMHEHNE U OECIPOBOIHOE COEIH-
uenue 1o TexHosaorun Wi-Fi)

HIMXCS HIMXCS
IMomererne st caMocTosTENBHOM | Meberb: yuebHas Mebens Microsoft Windows, Microsoft Of-
paboTel oGydarommxcs (qnTanpHbiii | Kommrekr — crmenmanmsuposannoit | fice (Word, Excel, PowerPoint),
3an HayuHoti OnOIHOTEKN) Me0OeTH: KOMIBIOTEPHBIE CTOJIBI

ObopynoBanue: KOMITBIOTEpHAs

TTomemieHue a1t caMOCTOSATEIHLHOMN
paboTh ooy4atonuxcs (aya.431C)

Meobenp: yuebHas mebOenb
Komruiekt  cnenmani3upoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TIOIKIII0UeHHEM K HHPOP-
MalMOHHO-KOMMYHHKaI[HOHHOM
cetu «MHTEpHET» M JOCTYyNOM B
AIEKTPOHHYIO WH(POPMAIMOHHO-00-
pa3oBaTelbHYI cpexy 0o0pa3oBa-
TEJBHOMN OpraHU3alMi, KOMMYHHKA-
OHOHHOE 000pYAOBaHKE, 0Oecedn-
BarolIee JOCTYN K CETH HHTEPHET

Microsoft Windows, Microsoft Of-
fice (Word, Excel, PowerPoint),
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