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1. HEJIX OCBOEHUA JUCHUIIJINHBI

Heasimu ocBoeHUsI TUCHHMILIHHBI « KpHCTA/NIOXUMHSD) SIBJIAIOTCS:

- U3ydeHHE (YHIAMEHTAJbHBIX MOHATHH, MPEACTABIECHUA U (PU3NKO-XUMUYECKHX MOJENEH,
HCIIOJIb3YEMBIX IIPU OIUCAHUU CTPYKTYPbl XUMUUYECKUX COCIUHEHUNM B KPUCTAJUINYECKOM COCTOSIHAU U
B IPAaKTUYECKOM HCIIOJIB30BAHUM IOJYYECHHBIX 3HAHUM JUI1 PELICHUS KOHKPETHBIX  HAYYHBIX U
TEXHUYECKHUX 3a7a4;

- (hopMUpOBaHME CUCTEMHBIX 3HAHH, MO3BOJSIIOLIMX TIIIyO)Ke HOHSITH SIBIEHHS IPUPOJIB,
TEOPETUYECKU OCMBICIIUTD IUPOKUN KPYT XMMHYECKHUX SIBIICHUM;

- pa3BUTHE y CTYIEHTOB 3HAaHMHA M YMEHUH B PEIICHUU MPAKTUYECKUX BOMPOCOB B 00JIACTH
KPUCTAJUIOXUMUM;

- Pa3BUTHE HAYYHOIO MHUPOBO33PEHUS CTYACHTOB.

dopmupyeMble TUCUUIIIIMHON 3HaHUS U YMEHUS TOTOBST BBIITYCKHUKA JaHHON 00pa30BaTeIbHOM

IPOTPaMMBbI K BBITIOJIHEHHUIO CIEAYIOMUX 0000MEHHBIX TPYAOBBIX (YHKIMK (TPYAOBBIX (YHKIHUN):

Taonuua 1.1.
Ko n O0600menHbIe TPY/10BbIe GYHKIMHU Tpynossie GyHKIUHA
HaMMeHOBaHHe Kon HaunmeHoBanue YpoBenb HaumenoBanue Koa | YpoBennb
npogeccuoHaIbLHO KBaJM(pu (moxypose
ro Kalluu Hb)
CTaHJapTa KBAJTHPUK
anum
01.001 IMegaror ITegarornyeckas OOuenegarornyeckas A/01.6
(nemarormyeckas JEesATEAbHOCTD IO ¢ysakmmsa. Obydenue 6
JesITeJIbHOCTh B MPOCKTUPOBAHUIO U
OIKOILHOM, pl; aJ'II/ISaLII)I/II/I BocnurarensHas A/02.6
HAYAJIBHOM 00pa3oBaTeIbHOTO ACATEILHOCTD 6
oomem, A npouecca
OCHOBHOM 00111eM, 00pazoBaTeIbHBIX 6
cpeHeM 001eM OpraHM3aIHUsIX Passusaiomas A03.6
00pa3oBaHuN) JIOLIIKOJIBHOTO, JIGATCIIBHOCTD
(BoCUTATEND, HavaJHHOTO 001Iero, 6
YUUTeJIb) OCHOBHOT0 0011I€er0,
CpemHero o0IIero
o0Opa3oBaHus
Ilemaroruueckas
JESITeTFHOCTD 110
MPOCKTUPOBAHUIO U [Tenaroruueckast
B | peamuszaiuun 6 JIESATEIILHOCTD 110 B/03.6 6
OCHOBHBIX peau3aluy nporpamMmm
0011e00pazoBaTeIHLHBIX OCHOBHOTO M CPETHETO
porpamMmm obmrero o0pazoBaHus




2.010 Cnenuaaucr
1O NMPOMBIILJIEH-
Hoii gapmanuu B
o0JacTu
uccaeI0BaHuHi
JIEKAPCTBEHHbIX
CpeacTB

[IpoBenenue paboT mo
HCCIIEIOBAaHUSIM
JIEKapCTBEHHBIX
CpPEJICTB

[TpoBenenue paboT 1o
(hapManeBTHUECKOH
pa3paboTke

A/01.6

[IpoBenenue u
MOHUTOPHUHT
JOKJIIMHUYECKUX
HCCNe0OBaHUN
JIEKQpPCTBEHHBIX CPEJICTB

A/02.6

[IpoBenenue u
MOHUTOPUHT
KIMHUYECKHX
HUCCJICIOBaHUHU
JIEKapCTBEHHBIX
MpenapaToB

A/03.6

26.008
Cnenuanauct-
TEXHOJIOT B
o0J1acTH NIPUPO-
JI00XPAHHBIX
(3K0JIOTHYeCKHX)
OMOTEeXHOJIOTHIi

MoHuTOopUHT
COCTOSIHUS
OKPYXaIOILEeH CPEeIbI C
NPUMEHEHUEM
MPUPOIOOXPAHHBIX
OMOTEeXHOJIOTHIA

OcymiecTBieHne
9KOJIOTHYECKON OIIEHKU
COCTOSIHUS

MO THA/I30PHBIX
TEPPUTOPUI U
BO3MOYKHOCTH
MPUMEHEHHS Ha HUX
MIPUPOIO0XPAHHBIX
OMOTEXHOJIOTUH

A/01.6

OreHka pucka u
OCYIIECTBIICHUE Mep
NpOopUIaKTHKH
BO3HHKHOBEHHUS 0YaroB
BpEIHBIX OPraHU3MOB Ha
MOJTHAI30PHBIX
TEPPUTOPHSIX C
pUMEHEHHEM
MPUPOAOOXPAHHBIX
OHOTEXHOJIOTUI

A/02.6

PazpaboTka MapkepHBIX
CHUCTEM U TIPOTOKOJIOB
MPOBEJCHHUS
MOHHUTOPHHTA
MOTEHIUAIHLHO OTIACHBIX
OMOO0OBEKTOB

A/06.6

CocraBlieHue
MIPOTHO3HEIX OIICHOK
BIIUSHUS X03IHCTBEHHOMN
JIeSITEJIbHOCTH YEJI0BEKA
Ha COCTOSIHHE
OKPY’KaIOILEH CPEJIbI C
MPUMEHEHHEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOT Ui

A/04.6




2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

JucuuruinHa «KpUCTaUIOXUMUS» OTHOCUTCS K YacTH, (QOpMHUpPYEeMOH Yy4aCTHUKAMH

00pa3oBaTeNIbHBIX OTHOIICHHH; M M3ydaeTcs B S ceMecTpe.
JuctmmuimHa  «KpHCTaIOXUMHS» TIPEACTABIseT CO0OM TEOPETHYECKYI0 OCHOBY ISt

M3YyYEHHs TIOCIEIYIOUMX KYpCOB XMMHUYECKOro Mpoduiast — (U3UYECKON XUMHUH, KOJUIOMTHOU

XHUMUU, XUMHUYECKOMN TCXHOJIOTHH, (pI/I3I/ILICCKI/IX METOJ0B UCCJIICAOBAHMA.

Taoauna 2.1.

CBs3b JAUCHHUIIJIMHBI «KpI/ICTaJIJIOXI/IMI/IH» C MpeAIeCTBYIOIIMMHA JTUCHUIIMHAMHA U CPOKH UX

U3y4eHHs
Kon JlMcUUIUIMHBL, TPeALIECTBYIOIINE AUCIUIINHE Cemectp
JIMCIATUTAHBI «Kpucramroxumus»
b1.0.11 MaremaTrka 1,2
b1.0.15 dusnka 1,2
b1.0.14 Nudopmaruka 1,2
b1.0.06 Heoprannueckas xumus 2,3
b1.B.06 KBaHToBas xumus 4

Taoauna 2.2.

Css3b JAUCHHUIIJIMHBI «KpI/ICTaJIJIOXI/IMl/ISI» C MOCJICAYOIIUMHU JTUCHUIIVIMHAMUA U CPOKHA UX

U3yUYeHH sl
Koz JMCIUIITMHEL, CIeIyIOIINe 38 TUCIUTLINHOM Cemectp
UCHUIIIAHEI «Kpucrammoxumus»

b1.0.07 Oprannueckast XUMHUs 6,7

b1.0.08 Dusnueckas XUMHUI 6,7

b1.0.26 Dusznyeckre METOAbI UCCICIOBAHUI 6

b1.0.14 XUMH4YecKast TEXHOIOTHS 8
b1.B./IB.03.01 Kommongnast xumust 8

B pe3yabTare 0CBOCHUSA M CHUILUIMHBI 00YYAIOIIHIACH TOJIKEH

3HaTh:

OCHOBBI )II/I(bpaKIII/IOHHOFO METOAa UCCIICA0BAaHUA KPHUCTAJIIIOB,

- (I)YH,Z[aMCHTaJILHLIC IMOHATHSA, TCPMUHOJIOTHIO U CUMBOJINKY KPUCTAJNIOXUMHUH,

00IITME MPUHITUIIBI XapaKTEPUCTHKU M MHTEPIPETAIIMH KPUCTATUTNICCKUX CTPYKTYD;
CHCTCM&TH‘ICCK}’IO KpI/ICTaJUIOXI/IMI/IIO;
Hayaya 0000IIEeHHON KPUCTATNIOXUMHUH,



YMmerThb:
- WCIIOJIB30BaTh IEPBHYHYIO KPUCTAUIOCTPYKTYPHYIO HMH(POPMAIMIO JIJII  ONPEACIICHHS
OCHOBHBIX 0COOCHHOCTEH CTPOCHUSI KPUCTAIIINYECKHIX BEIIECTB;
- pemaTL 3aaa4u 110 KpI/ICTaJ'IJ'IOXI/IMI/II/I;
- OCYUIECTBJIATH MOUCK HEOOXOAMMOM KPUCTAIUIOCTPYKTYpHON MH(pOpMaLuy;
- CaMOCTOSTENHLHO (hOPMYITMPOBATH 337a9y (HU3UKO-XUMHUUECKOTO UCCIICIOBAHUS B XUMHUUECKUX
CHCTEMAX;
- TIOJIL3YSCH MOJTYYEHHBIMU 3HAHUSMHU, YMETh BEIOUPATh ONTUMAJILHBIC TIYTH U METOJIbI PEIICHUS
IIOCTaBJICHHbBIX 3a1a4,

- TPOBOAUTH (PU3UKO-XUMUYECKUE UCCIIEIOBAHUS CUCTEM U IIPOLIECCOB C UCTIOIb30BAaHHEM
COBPEMEHHBIX METO/I0B U IprubopoB DXMA,;
- TPOBOAUTH (PU3UKO-XUMUYECKUE PACUETHI;
- TIOJIB30BATHCS CIIPABOYHOM JIUTEPATYPO;
- rpadudecku 0ToOpakaTh MOTY4YEHHbIE 3aBUCMOCTH;
- aHAJM3HMPOBATH U O0CY)KAATh Pe3yIbTaThl (PH3UKO-XUMHUYECKUX HCCIIET0BAHHN;
- BECTH HAYYHYIO JUCKYCCHIO.

Baaners:

HaBbIKaMH  OpraHM3allMOHHBIX KW  TCXHOJOIMYE€CKUX IIPHUEMOB B

chepe

po¢eCCHOHATBLHOM JIESITETbHOCTH B 00JIACTH M3YYEHUSI KPUCTAIUIOB U TBEPIBIX BEILIECTB.

3. KOMIETEHILIUM OBYYAIOIETOCSl, ®OPMUPYEMBIE B PE3VJIbTATE OCBOEHUSI
JUCHUTINHBI

[Tpomecc

W3yYEHHUS

JAUCITUITIIMHBI

HampaBjieH Ha (QOpMHUpOBaHUE

DJICMCHTOB

komreteHuil B coorBerctBrr ¢ ®I'OC BO u OIIOII BO no nanHoMy HampaBJIeHUIO TOATOTOBKHU:

Kon HaumeHnoBanue HNuaukarop B pesyiabTaTte ocBOeHHs
KOMIIETEeHII KOMIIeTeHM U HOCTHKCHUS AUCHMILIMHBI 00y4Yalouiics
U KOMIIeTeHI MU HOJIKeH
Ynueepcanvnvie komnemenyuu u uHOUKAMOPBL UX 00CHUICEHUA
YK-1 Cnoco0eH ocyimecT- YK-1.1. Ananmmzupyer 3HaTh:

BJISITh MIOUCK, KPATH-
YeCKHH aHAJIN3 U
CHHTEe3 HH(pOPMALIUH,
NPHMEHATb CHCTeM-
HBbII IOAX0/ A pe-
IIeHHUS MOCTABJEHHBIX
3ajav

3a/1a4y, BBIACISS e¢
0a30BbIE COCTABIISIIO-
e,

YK-1.2. Onpenenster,
UHTEPIIPETUPYET H
pamxupyeT nHpopma-
uto, TpedyeMyro As
pELIeHHUS TIOCTABIICH-
HOM 3a7a4H,

YK-1.3. Ocymects-
JISIeT OUCK UHDOP-
MaluU JJI PELICHUS
MOCTaBJICHHOM 3aaun
0 Pa3IMIHBIM THTIAM
3ampocCoB;

YK-1.4. ITIpu 00paboT-
Ke nH(pOpMAaIuu OTIIH-
JyaeT GakThl OT MHE-

- IOHATHE U KJIacCU(UKALHS
CHCTEM;

- CTPYKTYpY ¥ 3aKOHOMEPHOCTH
(YHKIIMOHHPOBAHUS CUCTEM;

- 0COOEHHOCTH CHCTEMHOTO
[0JX0/1a B HAYYHOM ITO3HAHUM;

- TIOHATHE O CHCTeME, €€ IeTX,
3aJadax ¥ OOLIMX MPUHLMIIAX;

- OCHOBHBIE TEXHOJIOTHH ITOMCKA U
cOopa uHbopManuy;

- hopmartsl mpexacTaBIeHUS
nHpOpMAIH B KOMIIBIOTEPE;

- IpaBuUJIa UCIIOJIL30BAHUS CPEACTB
CBSI3;

- MH(OPMALIMOHHO-TIOUCKOBEIE
CHCTEeMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYLIECTBICHHS
MOMCKa HH(POpMAIINHY;

cBOEH

CIIETYIOIIHNX




HUH, HHTEPIIPETALIHM,
OIIEHOK, ()OpMHPYET
COOCTBEHHbBIC MHEHUS
U CY)KICHUS, apryMeH-
TUPYET CBOH BBIBOJBI
Y TOUKY 3PCHHUS;

YK-1.5 PaccmarpuBa-
€T | TIpeJiaraer Bo3-
MOKHBIC BApUAHTHI
pelIeHus MOCTaBIICH-
HOM 3a7auu, OI[CHUBAs
WX JOCTOMHCTBA U
HEJIOCTaTKH.

- TEXHOJIOTHIO CHCTeMaTH3alu1
NOJTy4eHHOH HH(pOpMAIINY;

- CIOCOOBI CTaTUCTHYECKOH 00pa-
OOTKM JTaHHBIX, TPEJICTABICHHBIX B
Pas3JIMYHBIX U3MEPUTEIBHBIX LKA~
Jlax M aHaJM3 MOJYYCHHBIX Pe3yIlb-
TaToB;

- BUABI ¥ GopMbI paboTEHI ¢ TIe/a-
TOTMYECKON U HAYYHOU JIUTEpaTy-
poi;

- TpeOOoBaHMS K 0(YOPMIICHHTO
oubnmorpadun (cmcka IUTepary-
pBI).

Ymertsn:

- paboTtath ¢ HHpOPMAITHEH,
IIPENCTABICHHOMN B Pa3JINYHON
dopme;

- 00pabaTkIBaTh JaHHBIE CPEIICT-
BaMU CTaHJAPTHOTO MPOrPaMMHOT0
obecrneueHus;

- CHHTE3UpOBaTh HH(OPMAIIHUIO,
NPEACTaBICHHYIO B Pa3INIHbIX
WCTOYHHKAX;

- BBIOMpaTh UCTOYHHUKH WH(OpMA-
1M, aJICKBATHBIC IOCTABIICHHBIM
3aJayaM U COOTBETCTBYIOIUE Ha-
YYHOMY MUPOBO33PEHHIO;

- OCYILIECTBIIATH IOUCK
uHpOpMaINH;

- HHTEPIIPETUPOBATh U PAHIKHPO-
BaTh HH(OPMaIHIO, TPEOYEMYIO JIs
pelIeHNs TIOCTAaBICHHON 3a1auH.
Bnapern:

- IEPCOHATLHBIM KOMITBIOTEPOM U
TIOMCKOBBIMH CEPBUCAMU;

- METOJIUKAMH aHAJIUTHKO-CHHTE-
THUYECKON 00pabOoTKH HHPOPMALUH
U3 pa3IMYHBIX UH)OPMAIIMOHHO-
MIOUCKOBBIX CHCTEM (TIpeaMeTH-
3alusi, aHHOTUPOBaHUE, pedepu-
poBaHHE).

Ilpogheccuonanvuvie Komnemenyuu U UHOUKAMOPBL UX 00CHUICCHU

IK-7

Cnocoben
NPeaCcTABIATH
NnoJIy4eHHbIEe B
HCCIEeI0BAHUAX pe-

3yJbTaTbl B BHJAE
OTYETOB M HAYYHBIX
nyoauKanmii
(CTEHAOBBIX OKJAI0B,
pedepaToB u crateii B
NepuoINYeCcKOoi
HAYYHOI MevaTH.

MK-7.1. 3naer
OCHOBHBIEC METO/IBL,
CIIOCOOBI M Cpe/ICTBA
MOJyYeHUsI, XpaHEeHUS,
nepepaboTKu
UHPOPMAITIH;
MIPUHIUTIBL 00pabOTKH
uH(Op-Manuy;
COCTaBJIIET 0030
JUTEPATYPHBIX
MCTOYHUKOB MO 3a/1aH-
HOW Teme, 0popMIIIeT
OTYETHI O BHITOJIHEHHON
paboTe 1o 3anaHHON

dhopme

3HaTh:

- OCHOBHBIE CIIOCOOBI M TIPUEMBI
ogopMIIeHUs, IPEACTaBICHUS U
CHUCTEMaTH3allH Pe3yIbTaTOB
TEOPETUUECKUX U IKCIIEPUMEH-
TaNbHBIX UCCIIEOBAaHUII TapaMer-
POB U XapaKTepUCTUK NPHUOOPOB,
CXEM, YCTPOUCTB U YCTAaHOBOK
9JIEKTPOHUKH U HAHOJJIIEKTPOHH- KH;
- METOJUKU U IIPUEMBI
ONTHMAJILHON BU3YyaIn3aliy
uHpopMau

Ymertsn:

- IOJIb30BAThC Oa30BBIMU
IIPHEMaMH U CTaHJapPTHBIMH




NK-7.2. Amanuzupyer u
KPUTHYECKH OLIEHUBAET
pa3BUTHE HAYTHBIX
HeH, Ha OCHOBE
MMEIOIINXCS PECYPCOB,
COCTaBJISIeT TIJIaH
pElIeHUs MOCTaBIEHHON
3aJa4u, BBIOMpAET U
MOJTUPHUIUPYET
METOUYECKHE TIPUEMBL;

MK-7.3. Ucnonezyer
COBpEMEHHOE
XHUMHUYECKOe
obopynoBaHue B
nabopaTop-HbIX
YCIIOBHSX, TPAMOTHO
000CHOBBIBaET
MIOCTaBIJICHHBIC 3a]1a9H B
KOHTEKCTE COBpE-
MEHHOTO COCTOSTHUSI
npoOIeMBbl, UCTIONB3YET
MaTeMaTuiecKue
METO/IbI OLICHUBAHHUS
TUIOTE3, 00paboTKH
IKCTICPUMEHTAIIb-HBIX
JIAHHBIX,
MaTeMaTHIECKOTO
MOJICITUPOBAHUS
XUMHYECKUX
MPOIIECCOB M aIeKBaTHO
OLICHUBAET
JIOCTOBEPHOCTH U
3HAYNMOCTh
MOJTyYSHHBIX
PE3yJIbTaTOB.

MPOTPAaMMHBIMU CPEICTBAMHU
odopmIIeHUs, TPEICTABICHUS U
CUCTEMaTH3aINH Pe3yIHTaTOB
TEOPETUYECKUX M SKCIIEPHUMEH-
TaNBHBIX UCCIIEIOBAaHU MapaMer-
POB, XapaKTEPUCTHUK U
KOHCTPYKIIMIA TPHOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK JIEKTPOHHU
KH 1 HAHODJIEKTPOHUKH B opme
OTYETOB, MPE3CHTALNH, TOKIa0B,
My OJTUKATTHAH.

- IPEACTABJIATH MTOJTyYCHHBIC B
WCCIIEIOBAaHUSAX PE3yIbTATHI B BHJIE
OTYETOB Y HAYYHBIX IyO-ITUKaIi
(cTeHmoBBIe TOKIAABI, pedepaTsl U
CTaTbU B IIEPUOAU-UYECKON HAYYHOU
TIeYaTH)

- IPEICTABJIATH PE3YIbTATHI PAOOTHI
B BHJIE aHAIUTUYECKOTO OTYETA,
CTaTbU, BBICTYILICHUS, TIPE3CHTAIIUN
JIoKJIa1a, HHGHOPMAIIHOHHOTO
o030pa.

Baaners:

- 0a30BBIMU HaBBIKAMU

o opMIIeHUS Pe3yIIbTATOB
WCCIIeIOBaHUS B (JOPME OTIETOB,
Mpe3eHTauuM, JOKIaJ10B,
MyONuKanui o pe3yabTaram
NPOBENICHHBIX HCCIIEAOBAHHUM
napaMeTpoB, XapaKTEPUCTHK H
KOHCTPYKIHI TPHOOPOB, CXEM,
YCTPOMCTB U yCTAHOBOK 3JIEKTPO-
HUKHU ¥ HAHOSJICKTPOHUKWY;

- OCHOBHBIMHU CPEJICTBAMH
BU3YQJIN3allUi UH(POPMAIIHH;

- HaBbIKAMH OPTaHHU3allMK HayIHBIX
JIUCKYCCUH;

- HaBBIKAMH MTyOJIMYHON M HAYYHOM
pedn;

- HaBBIKaMH MTOUCKA M UCIIOJIB30-
BaHUs HH(OpMAaNK B pa3zpese
po(heCCHOHANIBLHOM NEeSITeILHOCTH

4. OBBEM JUCIUIIUHBI U BUJIbl YYEBHOM PABOTBHI

Taoauua 4.1.

O0beM TMCUUIVIMHBI M BB Y4eOHOH padoThl
Buj yyeoHoii paGoThl Bcero 5
4acos cemecTp
OO0mmas Tpy10eMKOCTh TUCITUTUTHHBI 108 108




AyIUTOpHBIE 3aHATUS 72 72
Jlexnym 36 36
JlaGopaTopHble 3aHATHUS 36 36
CamocTtositenpHas padbora crynentoB (CPC) 36 36

5. COAEP) XAHUE JUCIHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JIEJIAM) C YKABAHHMUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA .
AKAJJEMHUYECKHUX NN ACTPOHOMHUYECKHNX YACOB U BU/IOB YYEBHbBIX 3AHSITUU
Tao6auna 5.1.

CTpyKTypa u cojep:KaHue JUCHUNINHBI

OO1ast Tpy1I0eMKOCTb JUCHIUIUTMHBI COCTABIISET 3 3a4eTHbIC equHuIbl, 108 yacos.

Paznen nucnuminHb Bunager yue6Hoit paboTh! (dac) ®opMBbI
KOHTPOJIS
Jlek- Jlab6o- Camoc-
? V08 parop- TOSITE-
2 HBIE JIbHBIE
3 paboThI paboThI
1. Monayis 1
1.1. | Yuenue o cuMMeTpUH 5 6 6 4 3amgaun
1.2. | Cummerpus 5 6 6 4 Ompoc,
KPUCTAJUITMYECKON 3a7a4u
pelIeTKH
1.3. | Perrenorpadus 5 4 4 4
2. Monyns 2
2.1. | Xumuveckue CBI3M B | 5 2 2 4 Ompoc
KpHUCTaax
2.2. | llapoBple  Kmagku  ® | 5 2 2 4 Omnpoc
YIIaKOBKH
2.3. | Kpucramioxummuueckue 5 4 4 4 Omnpoc
paaunychl
2.4. | Bomopduszm u| 5 4 4 4 Ompoc
OJIMMOPPH3M
3. Mopyns 3
3.1. | Kpucramroxumust mpocTeIX | 5 4 4 4 Omnpoc
BEIIIECTB
3.2. | llapoBble  kmagku H| S 4 4 4 Omnpoc
YITAKOBKH
Hroro: 36 36 36
5.2. Conep:xxkanue nucuunIuHbl « KpucrapioxumMus»
Beenenne



1. Ilpenmer u 3amaum KpucTauioXUMuU. OCHOBHBIE METOJbI aHAJIM3a U CIOCOOBI MOJIEIMPOBAHUS
KPUCTATINYECKUX CTPYKTYP

2. OCHOBHBIE ACTIEKThl KPUCTATUNIOXUMHUH

3. MHOroo06pasue KpUCTAITHYECKUX CTPYKTYP

Oo0mas kpucranaoxumusa. CHMMeTpHs MOJIEKY.I.

1. Omnepauuu u 31€MeHTbl CAMMETPHU. TeopeMbl O COUETAHNUU 3aKPBITHIX YJIEMEHTOB CUMMETPUHN
2. TouedHsle TPYNIIBI CAMMETPHUU. MeXITyHApOIHBIE CHMBOJIBI U cUMBOJIHI Lllendmuca

3. Cucrembl 5KBUBAJICHTHBIX NO3ULUHI. VI30rOHBI M N303/1pbI.

4. EnvHuYHbBIE U NOJSIpHbIE HarlpaBieHus. [1oaspHOCTh U XUPaTbHOCTD MOJIEKYIT

CuMmMmeTpusi KpUCTAJLJIOB

1. I'pynnsl  tpaHcnsauuil. CtpoeHune KpuctamuioB. CuMMeTpusi pemierok. THIbl  peleTok.
Kpucrannorpaguueckue cucteMbl KOOpAUHAT. DIeMEHTapHas siueika

2. OTKpbITBIC ONIEpalMU U 3JEMEHThl CHMMETPUH. DJIEMEHTbl CUMMETpUUHOCTH. [IpocTpaHcTBeHHbIE
IPyNIbl CAMMETPUH.

Onucanue ¥ CHCTEMATHKA KPUCTALINYECKUX CTPYKTYP

1. Ywucno GpopMylIbHBIX €AMHUI] M PEHTT€HOBCKAs MJIOTHOCTh. MeXaTOMHbIE PAacCTOSHUS, BaJICHTHbIE
U TOpcHOHHBIe yribl. CpenHekBaapaTHuHble IUIOCKOCTH. KoopauHanmoHHoe 4YHCIO H
KOOPJAMHALIMOHHBIN MTOJIUDIP.

2. CTpyKTypHBIE THIIBI W W30CTPYKTYpHOCTh. [IpocTeifmme CTpyKTypHBIE THITBL. MeTObI
n300pakeHus U ONUCAHUS CTPYKTYD.

3. CemelicTBa KpHUCTAUTMYECKUX CTPYKTYp. OCHOBHBIE, IETIOYEUYHBIE, CIOUCTHIC, KapKacHbIE U
KOOpJMHAIIMOHHBIE CTPYKTYpbl. CTPYKTYpHBIE KJIACCHI.

XumMHuyecKkHe CBSI3M B KPUCTAJLIAX

1. OOmas Teopusi MEKATOMHBIX B3aMMOJICUCTBUMA. THITBI XUMHUECKOU CBS3H

2. MexxaTOMHBIE PACCTOSIHUS M TPOYHOCTD CBSI3U.

3. Cucrematnka KpHCTATMYECKUX CTPYKTYp TO THIY CBsi3u. ['OMO- M TreTepoaecMUYECKHe

CTPYKTYpBHI.

Kpucranioxumudeckue pagnycbl aTOMOB
1. ®Dwusuyeckuii CMBICH, TUITHI PAJIHYCOB
2. Mogenu monexyin. [IpuHIHI IIOTHON yIaKOBKH

JHeprusi KPUCTAJIOXUHMHYECKHX CTPYKTYP

1. OcHOBHBIE TEPMOAMHAMHYECKUE COOTHOILEHUS. ODHEpPrus HOHHBIX, KOBAJEHTHBIX,
METAJUIMYECKUX CTPYKTYp

2. DHeprus MOJEKYJISPHBIX U IPYTUX KPUCTAJIIOB.

3. Pacder onTUManbHON CTPYKTYPHI KPHUCTAIIOB.

3aBMCHMOCTD CBOICTB KPHCTAJUIOXMMHYECKUX BelIeCTB OT UX CTPYKTYPbI

1. Onwucanue GpU3NUECKUX CBOMCTB C MOMOIIBIO TEH30POB.

2. 3aBHCHMOCTD JICKTPUUYECKUX CBOWCTB OT CHMMETPUH

3. JIBynyuernpenoMieHHue, ONTHYECKasi aKTUBHOCTb M SHAHTUMOP(U3M KPUCTAIIIIOB.

4. TlonynpoBOJHUKH, CBEPXIPOBOAHMKH, CETHETOSJEKTPUKH, (DEpPUTHI, TBEPIbIC 3JIEKTPOJIUTHI.
IIpoBOAMMOCTE OpPraHUYECKUX MOJICKYJIAPHBIX KOMIUIEKCOB. TONOXMMUYECKHE pPEaKLHUU B
TBEPABIX TeNax.

PeanbHble KpucTAJLIIBI
1. Toueunsle nedextsl. Jucnokanuu. Mozanunocts. CTpyKTypa HOBEPXHOCTH M TBEP/IBIX IICHOK.



2. Bnusanue nedekToB KPUCTAUIOB HA X CBOMCTBA. JIOMEHHBIE CTPYKTYPHI.
CucremaTunyeckas Kpuctawioxumusi. CTpyKTypbl POCTBIX BellleCTB

1. OcHOBHBIE CTPYKTYpHBIE TUIIBI METANIOB (M€b, MarHUM U 1p.). AHOMaJbHbIE KPUCTAIUIMYECKUE
CTPYKTYpBHI.

2. CTpyKTyphl IPOCTBIX BEIIECTB — HEMETAJLJIOB.

3. Koopaunamus aromoB. MI3MeHeHNe XapakTepa CTPYKTYPBI IO TPYTIIaM IMEPHOANYECKON CHCTEMBI.

CTpyKTYpbl OMHAPHBIX COEIMHEHUI

1. CrpyxTypsl uHTEpMeTaUInyeckux coearnenuit (AB). CemelicTBa Meu, MarHus, o.->Kesesa.

2. CTpyKTyphl COEIUHEHUH MeTaioB ¢ HemeTaiamMu (AX).

3. IlapoBble ynmakoBKM W KJIAAKU. AJKypHble CTPYKTypbl. (akTopsl, omnpezensiouiye BbIOOp
CTPYKTYPHOI0 THIa. POjIb XMMUYECKOM CBSA3H.

4. Oco0eHHOCTH KOOpAMHALMY NTEPEXOHBIX U HEMEPEeXOAHbIX MeTaiuIoB. Kiactepsl.

5. CrpykTypsbl coenuHeHn MeTaiioB (XVY)

Kpucranioxumusi CHIIHKaTOB

1. OcHoBHBIE uepThl cTpoeHHs cuiaukaToB. Knaccudukamus cTpykTyp. 3aBHCHMOCTh (DPU3MUYECKUX
CBOMCTB OT CTPOCHHUSL.

2. W3oBasleHTHBIN U reTepoBaIeHTHBIN H30MOP(HU3M B CUIIMKATAX.

3. TlpupoaHble U CHHTETHYECKHUE IIEOJIUTHI, MX CTPYKTypa U npuMeHeHue. [lenracuibl.

Oprannyeckasi KpUCTALIIOXMMHSA

1. Crepeoxumusi opranumdeckux wmojekyn. Kondopmanuu. Cummerpus. KondbopmarmoHHbI#H
nosiuMopu3m.

2. Teopuss TUIOTHOM  ymakoBKM  MoJeKyd. OCHOBHBIE  MEXMOJICKYJISPHBIC  KOHTAKTHI

KoopannanonHnoe yncino. HeyninoTHEHHBIE U IIIOTHENIIME MOJIEKYISIPHBIC YIIAKOBKH.

Crenuduueckue MeXMOICKYJIIPHBIC KOHTAKThI. MEXMOJICKYIISIpHBIC BOJJOPOTHBIE CBSI3U

4. DHeprus MeXMOJEKYIIpHOro B3auMojaelcTBUa. CTpPYKTYpHbIE MOJKIACCHI M aHU30TPOIHUA

CBOWCTB.

TepmoauHamuueckue GyHKIIMA OPTaHUYIECKOrO KPHUCTaLIa.

6. CTpyKTyphl HOJMMEPOB U OUOMOJIMMEPOB. BeslkM M MOJIMHYKICOTH IBI.

w

o

6. OBPASOBATEJIBHBIE TEXHOJIOTUHA

B nporiecce oOydenust HCMONB3YIOTCS TPAIUIIMOHHBIE 00Pa30BaTEIbHBIE TEXHOJIOTUH (JIEKIUH,
CEeMMHApBbI, IPAKTUYECKHE padOThl) M AKTUBHBIE MHHOBAI[MOHHBIC 00pa30BaTeIbHbIC TEXHOIOTUN

1. CemuHap B 1MAJIOrOBOM PEXUME MPUMEHSIETCS B OCHOBHOM IPU 0OCYK/IE€HUHU BBICTYIJICHUN
CTYJICHTOB C J0KIaaamu (pedeparamu)

2. ['pynnoBoii pa36op pe3yabTaToOB KOHTPOIBHBIX padboT

3. BcTpeuu ¢ cOTpyJHUKaMH U PyKOBOAUTEISIMH MPOPMIBHBIX Ta00paTOpuil U NPEANPUITUN -
NOTEHIMATBHBIMHU Pab0TOAATEISIMU BBIITYCKHUKOB.

B nienom npu u3yueHuH Kypca akTUBHbBIE U MHTEPAKTHBHbIE (POPMBI TPOBEACHUS 3aHATHH

cocTaBisAt0T He MeHee 30% ayaAuTOpPHBIX 3aHITUH.

7. MIEPEUEHDb YYEBHO-METOJUYECKOI'O OBECIIEUEHMUSI )11 CAMOCTOSATEJBHOM
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PABOTbBI OBYYAIOLIUXCSA IO JUCIUITVIMHE

7.1. IlepedeHb-yueOHO-METONYECKOTO 0OeCTIeYeH s sl 00YJarOIIUXCs IO AUCIUILIIUHE:

1.M.I1.IIJackonbckas. Kpucrammorpadus. M.: Beicimas mkomna, 1984.

2. bokuii I'.b. Kpucramnoxumus. M.: Hayka, 1971.

3. 3opkwii [1.M. CummeTpust MOJIEKYJT U KPUCTAJUTMUECKUX CTPYKTyp. M.: MI'Y, 1986
4. 3opkwuii [1.M. 3agauHuK Mo KpUCTAIIIOXUMUHN U KpucTayuiorpadguu. M.: MI'Y, 1981.

7.2. Yka3zanus JJIA 06yqa101uﬂxc;1 1O OCBOCHHIO JUCIHHUIIIIMHBI

Taoauna 7.1.

Conep:xkanue caMOCTOSATEIbHOI PadoThI 00yYaAIOIUXCS

Homep | Temwi/6onpocui, svinocumvie na camocmosmenvroe | Kon-6o | @opmel pabome
pazoena usyuetue yacoe
(memwi)
1 OCHOBBI PEHTIE€HOCTPYKTYPHOI'O aHAJINA3A. 6 onpoc
JluHaMUKa KPUCTAJUIOXUMHUYECKUX CTPYKTY. 6 ompoc
2.
3. M3omopdu3m 1 momuMophusm. 8 orpoc
4. BaxHelmme CTpyKTypbl TEPHAPHBIX COEANHEHUIA. 10 oIpoc
S. CTpoeHHe KOHJIEHCUPOBAHHBIX (Pa3 ¢ YaCTHUHOU 6 0mpoc
YIOPSAI0YEHHOCTBIO.

o 01k~ Ww N

~

8. OHEHOYHBLIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U
MMPOMEXYTOYHOM ATTECTAIIUA

Ilpumepnwie 6onpocwt 013 cobecedosanusn

. UcTopust pa3BUTHS KPUCTAIUIOXUMHUH.

. [IpenmeT u 3a1a4n KpUCTALTOXUMHUN. B3anMOCBA3b COCTaBa, CTPOEHUA U CBOMCTB XUMUYECKUX
BEIIIECTB.

. CriocoObI 1 BapuaHThI KiIacCU(UKAIIIKM KPUCTAIIIOB: 110 pa3MepaM, CAMMETPHH, CTPYKTYpE.

. Knmaccudukanms no ciMMeTpuun: KaTeropun, CHHTOHHH, KJIACChl, TPYIIIIBL.

. [ToHsITHE O KPUCTATITNYECKON PENIETKE U AaTOMHOM CTPYKTYpE KPUCTAUINYECKOTO BEIIECTBRA.

. [onsiTre 00 dyIeMeHTapHOM sueiike. THITHI sTUueek 0 CHMMETPpUHA. MHOTOBapHAHTHOCTH BEIOOpA
siYeeK, IPUMUTUBHBIE U HEPUMUTUBHBIC STUEHKH.

. [IpaBuia oqHO3HAYHOTO BBIOOpA 31€MEHTAPHBIX siueek. 14 TunoB pemeTok bpasa.

. OCHOBHBIE 2JIEMEHTBI KPUCTAJUINYECKON PEIIETKU: y3JIbl, PSAABL, INIOCKOCTH, UX XapaKTEPUCTUKH.
Kpucramnorpadudeckne miockocTH Kak BaKHEHIITNI SIIEMEHT PEIIeTKH.

. MeXII0CKOCTHBIE PACCTOSIHUS, PETUKYIISIPHAS TUIOTHOCTh, 3aKOHOMEPHOCTH pOCTa IPaHEl.
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10. KBagpatuunsie popmbl. BBIBO U1 IPSIMOYTOJIBHBIX PEIIETOK.

11. apekchl B IPUMUTHBHBIX U HEMPUMHUTUBHBIX PEIIETKaX. 3aKOHBI TOTACAHUS JUTSI LIEHTPUPO-
BaHHBIX SYCEK.

12. TTonsitue 06 oOpaTHO# pemmeTke. KBagpaTiuuHbie GOpMBI B TEPMUHAX OOPATHOHN PEIICTKH.

13. CTpyKTypHBIE TUTIBI: TIOHSTHE, KIACCU(PHUKAIINS, OCHOBHBIC XapAKTEPUCTHKH.

14. CummeTpHs KPUCTAIIIOB: AJIEMEHTHI CHMMETPHH, 3aKOHBI HX B3aMMO/ICHCTBHUS.

15. TIpocTeie (hopMBbI: TOHATHE, OCHOBHBIC Ha3BaHUS, KIIaCCU(PUKAIIHS, POJIb B TU(PPAKIMOHHBIX
METO/Iax.

16. [IpaBuia nocTpoeHus crepeorpadguueckoil MPOEKINU SJIEMEHTOB CHMMETPUHN U TPaHel KpHc-
TaJIIOB.

17. TlonsiTHE O IPOCTPAHCTBEHHON CUMMETPHUH: AJIEMEHTHI CHMMETPHH, TIOHSTHE O MPOCTPAHCT-
BEHHBIX TPYIIIax.

18. CriocoObI BBIBO/Ia MTPOCTPAHCTBEHHBIX TPYII IMOICTAHOBKOM KOOPIWHAT U IEPEMHOKEHUEM
MaTpHIL.

19. Xumnueckast CBS3b B KPUCTAILIAX: HOHHAS, METAITIMUECKAast, KOBaJIeHTHasl. CUCTEMBI aTOMHBIX U
MOHHBIX PaJINyCOB.

20. KoHnenuus mioTHEWIINX YIaKOBOK. XapaKTEPHUCTUKU YIAKOBOK: CIIOMHOCTb, THITBI ITCTOT,
KOA(PPHUITMEHT KOMITAKTHOCTH.

21. TonsiTue o TBepABIX pacTBopax. M3oMmopdHoe 3amenieHue, pacTBOPhl BHEAPSHHUS M BBIYHTAHMSL.

22. JleheKThl KPUCTATUINIECKON CTPYKTYPbI: TOUEUHBIE 1e(DEKThI, TPOTHKEHHBIE Ae(DEKTHI.

23. DHepreTuka aedekroodpa3zoBaHusl.

24. Tonsitue o qudpakInuy BOIH, UCTOYHUKN BTOPUYHBIX BOJH JIUISI PCHTTCHOBCKHX JTy9eH.

25. JTudpaxius - Kak H30upaTeIbHOEC OTPAKCHHE.

26. ®opmymna Bynbda-bparra.

27. Kpucrammorpadpudeckas I0THOCTb.

28. DKcriepuMeHTaIbHOE ONpe/ieIeHre Ynciia GOPMYIbHBIX SIMHHUIL B sTUCHKE.

29. CnoxeHHe BOJIH, PaCCESTHHBIX aTOMAaMHU.

30. BeiBog opmyIbl 1J1s pacueTa CTPYKTYPHOTO paKkTopa Mo KOOPAHMHATAM aTOMOB.

IIpumepul 3a0anuii KOHMPONLHBIX pAdOmM

Koumponvnas paboma 1
(no ananuzy cmpyKmypHsixX munoe)

1). Ha3zBaHue cTpyKTypHOTO TUIIA.

2). CunHronus.

3). Tun pewerku bpasa.

4). Yucno ¢hopMyNnbHBIX €IHHUIL B DJIEMEHTAPHOU STUYEHKe.

5). KoopanHannoHHble Yncaa U KOOPAUHAIIMOHHBIE MHOTOI'PaHHUKHU.
6). Hanuuue u tun rioTHemen ynakoBKU. 3aceIleHHOCTh MyCTOT.

Koumponvnas paboma 2
(no ananusy cummempuu u opmvl Kpucmaiiuueckux MHO20ZPAHHUKOB)

1). Cunronus.

2). I'pynna (popma) cuMMeTpuu.

3). Crepeorpadudeckast TpOEKIUs HIIEMEHTOB CHMMETPUH.
4). T'nomocTtepeorpaduueckas MpOeKIHs TPaHEeH.

5). Hucno u Ha3BaHUE NMPOCTHIX (HopM

6). KoopanHats! 6a31CHBIX aTOMOB.

Kpumepuu oyenku omeema cmyoenma npu 6blnojiHeHUU KOHMPOIAbHOU padomul
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Ounenka TpeGoBanus K 3HAHUSIM

OTJIMYHO IIPUBEICHBl  [IOJIHBIE  IIPAaBWJIbHBIE  PELICHHS, OTBETHl I'PAMOTHO
apryMEHTHUPOBAHBI
XOpOLLIO JIOIYIICHbl HE3HAYUTEIbHBIEC IIOIPEIIHOCTU IIPU OTBETaAX Ha BOIIPOCHI,

apryMeHTanus Obljia He OJHOM

YIOBJICTBOPUTEIBHO | B OTBETaX HA HEKOTOPHIE BOIMPOCHI JOMYIIEHBI TpyOble OIIMOKH, YacTb
BBIBOJIOB HE aPI'YMEHTHPOBaHa WJIM apTyMEHTHPOBAHA HEITPABUIBHO

HEYAOBJICTBOPUTCIIBHO otBeThl Ha 50 u Oonee % BOITPOCOB OH_II/I60‘IHI>I, OOIBIINHCTBO BBIBOJIOB
HC apryMCHTHPOBAHBI UJIM apTr'YMCHTUPOBAHBI HCIIPABUJIBHO

Ilpumepnvie mecmoswvie 3a0anus
Tecm 1

1. CummeTpus u PaBUIBHOCTH BHEIIHEH ()OPMBI IPUPOIHBIX KPUCTAILTHYECKUX MHOTOTPAHHHUKOB - 3TO:
a) OTJIMYUTCIIbHAA OCO6€HHOCTB KPUCTATNIMICCKUX MHOTOT'PAHHUKOB
0) oOs3aTenbHass 0COOCHHOCTh KPUCTAJUTMUECKUX MHOTOTPAaHHHUKOB
B) OTJIMYUTCIIbHAA U 06H3aTCHLHa$I OCO6CHHOCTB KPHUCTATNINYCCKUX MHOT'OI'PAaHHUKOB
T') OTJIMYUTETbHAS, HO He 00s3aTenbHasi 0COOEHHOCTb KPUCTAUTHYECKUX MHOTOTPaHHUKOB

D

DJieMeHTapHas s4eiika:
a) J0JbKHA 00J1a/1aTh HAUMEHBINEH CUMMETPHUEH.
0) moypkHA 00J1a71aTh HAUBBICIIICH CUMMETPHEH.
B) HE J0JKHA 00JaiaTh CUMMETPHUEH
') HE JOJDKHA 00Ja/laTh HAMMEHbIIEH CUMMETpHUEH.

3. Hekortopklif 3JIeMEHT CHUMMETPHH, KOTOPBIA JEIHT (QUTypy Ha JBE 4YacTH, PACIOJIOKEHHBIC JPYT
OTHOCHUTEIIFHO Jpyra KakK MpPeJAMET U €ro 3epKaIbHOE OTPAKEHHE, Ha3bIBACTCS:
a) OCb CHMMETpUH, O) IJIOCKOCTh CAMMETPHUH, B) IICHTP CUMMETPHH, T)3JIEMEHT CHMMETPHHU.

4. JluHus nepeceyeHus IByX IUIOCKOCTEH Mo yriom 90° siBIISIETCS OCBHIO CUMMETPUHU:
a) 2 mopsiaka, 0) 3 mopsigka, B) 4 mopsiyika, ) 6 Mopska.

5. dopmyiia CHMMETPUH TETPAroHATBLHON JUMUPAMHUIBL:
a) 3L44L36L,9PC, 0) L44L,5PC, B) 6L,9PC, 1) L44L,5P,

6. Tonbko U3 OAHOMN TPaHU COCTOUT:
a) MOHOXIp, ©) MUHAKOW], B) AUDIP.

Tecm 2

1. Ecim JUISL JIIOBOM TOYKU KPUCTAJIJIA, B3SITOU BHYTPU HEI'O, HAPH[ETCH TAKAJI, UTO CBOMCTBA KPUCTAJIUIA
B OBEUX OTUX TOUYKAX COBEPIIEHHO AHAJIOI'MYHEI, TO KPUCTAJLJIBI:
a) aHU30TPOITHBI, 0) OTHOPOIHBI, B) HEOAHOPOIHBI, T) CAMMETPUYHBI

2. Slueiika, BHyTpH KOTOPOH HET y3JIOB:
a) Ha3bIBAaeTCS NMapauIeIOrPaMMOM,
0) sABJIsIETCS. IPUMHUTHUBHOM AJIEMEHTAPHOM sueiKon
B) SIBJIICTCSI CIIOKHOM STUCHKOM
I') ABJIETCS IPOCTPAHCTBEHHOW PEILIETKOMN
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3. Hexotopblif 3J€MEHT CUMMETPHH, TIPU MOBOPOTE BOKPYI KOTOPOTO HAa HEKOTOPBIN OIpPENEICHHBIA yrod,
¢urypa coBmemaercsi cama ¢ co0oi, Ha3bIBaCTCA:
a) OCb CHMMETpHUH, O) IJIOCKOCTh CAMMETPHH, B) IIEHTP CHMMETPHH,
I') 3JIEMEHT CUMMETPHUHU.

4. JluHus nepeceyeHus YeThlpex IJIOCKOCTEH MO YoM 45° sBsiercs 0ChEO CUMMETPHUU:
a) 2 mopsizika, 0) 3 mopsiaka, B) 4 mopsiika, T) 6 Mmopsaka.

5. dopmyna CHUMMETPUU TPUTOHATLHOU JUMUPAMU/IBL:
a) 4L36L,9PC, 0) L34L,4PC, B) L39PC, r) L33L4P,

6. Hax mynkoii mepBoro ciost HaXoauTCs Imap BTOporo cios. [lyctora B 060ux ciydasx OKpyKeHa YeThIPbMs
mapamu. I1ycToTsl Ha3bIBaIOTCS:
a) TeTpadIpUUECKUMU, 0) OKTa3APUUECKUMHU, I') TEKCAITPUUECKUMU

Tecm 3

1. Ecnu nourtu Bce puznueckue CBOMCTBA KpUCTalIa B Pa3IMYHBIX HAIPABICHUAX Pa3InYHbI, TO KPHUCTAILIBI:
a) aHU30TPOIIHBL, 6) OAHOPOHBI, B) HEOJAHOPOAHBI, I') CAMMETPUYHBI

2. PerukymsipHas MIOTHOCTH 3TO:
a) YMCJIO0 Y3JI0B HA €IMHUILY IJIOIIA U
0) 4KCIIO Y3JI0B HA €AMHUILY O0BbeMa
B) YHMCJIO BEPILIMH HA €AMHUILY 00bEeMa
T') YMCJIO Y3JI0B Ha eIMHHILY 00beMa

3. Hexotopslif 31eMEHT CHMMETPUU BHYTPH (UTYPHI, Yepe3 KOTOPYIO NMPOBEICHA Jito0asi MmpsiMasi, BCTpeyaeT
OANHAKOBBIC TOYKH I10 068 CTOPOHBI OT ICHTPA HA paBHBIX PACCTOAHHAX, HA3BIBACTCA:
a) OCb CHMMETpUH, 0) IMJIOCKOCTh CAMMETPHUH, B) IICHTP CUMMETPUH, T)3JIEMEHT CHMMETPHHU.

4. Kpucrtanisl HU3IIECH KaTerOPUU HE UMEIOT OCEH CUMMETPHUH TIOPSIKA BBIIIE:
a)3, 6)2, B)4,1) 6.

5. @®opMyiia CHMMETPHUH reKCaroHaabHON AUIMTUPAMU/IBL:
a) 3L44L36L,9PC, 0) Le6L,7PC, B) 6L,9PC, r) L44L,5P,

Tecm 4

1. Kparyaiimiee u3 BO3MOKHBIX PACCTOSIHUN MEKAY OAMHAKOBBIMU TOYKAMH B psLy Ha3bIBaeTCA:
a) y3edn, 0) psin, B) mapaMmeTp psAaa, ') TpaHb psija.

2. CTpyKTypa KpucTaa 3To:
a) OecropsiJ0UHOE PACTIONOKEHNUE YACTHI] B IPOCTPAHCTBE;
0) KOHKPETHOE PaCIIOJIOKEHUE YaCTHUI] B IPOCTPAHCTBE;
B) COYETAHHE Y3JIOB U TPaHEH;
I) 9TO CIOCO0 TPEACTABICHUS MEPHOIUYHOCTH MOBTOPEHUS B MPOCTPAHCTBE OTACIBHBIX MAaTEpPHaIbHBIX
HaCTHUIL UK I'PYIIIT YaCTHULI.

3. DneMeHTapHBII yroj MoBOPOTa ONMPEIeIIIeTCs
a) n=360/cx, ©6)n=360 "a, B)n=a/360.
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4.

5.
a)

6.

2)

1.

B BbICHIEN KAaTErOpUH TOJBKO OJTHA CHHTOHHUSL:
a) kyouueckasi, 0) TeTparoHanbHas, B) TPUTOHaJbHAsA, 0) poMOUUecKas.

dopmyrna CHMMETPUH TETParoHaIbHOM MPU3MBI:
3L44L36L,9PC, 6) L,4L,5PC, B) 6L,9PC, 1) L44L,5P,

N3omop(HBIMU SBIISIOTCS BEILIECTBA!

a) TBEp/Ible BEIIECTBA, CXOAHbIE 10 XMMUYECKOMY COCTaBYy U UMEIOLIHME pa3Hble 10 (popMe KpHCTaILIbI
0)TBEep/IbIC BEIIECTBA, CXOAHBIE [0 XUMUYECKOMY COCTaBy M MMEIOIIHE OJIM3KHE 10 (hOpME KPUCTAILIBI
B)TBEpbIC BELLIECTBA, Pa3HbIE 10 XUMUUYECKOMY COCTaBY, M pa3Hble M0 (OpME KPUCTAILIBI

T')TBEp/IbIC BEIIECTBA, Pa3HbIE II0 XUMHUECKOMY COCTaBY, HO UMEIOIINE OJIU3KKE TI0 OpME KPUCTAIIIBI

Tecm 5

CI[BI/IF TOYKH OECKOHEYHOTO psdaaa Ha OAWH MEPHUOA HWACHTHYHOCTH BAOJIb HAIIPABJICHUA TPAHCIALUA 3TO!:
a) IepeHoc cUCTeMbl, 0) CHMMETpUYHOE IIpeoOpa3oBaHue,
B) IpeoOpa3oBaHue CUCTEMbI, TI') HECCUMMETPUYHOE IpeoOpa3zoBaHue

Ilo 3aKOHY ITOCTOAHCTBA YI'JIOB KPUCTAJIJIOB:

a) BO BCCX KpUCTAJUIAX JAHHOI'0 BCHICCTBA IPU OAHWHAKOBBIX YCIOBHUAX YIJIBI MCIKAY COOTBCTCTBYIOIINMU
rpaHsaMHi KpUCTaJIJIOB TIOCTOAHHBI.

6) BO BCCX KpHCTAJJIaX 11000r0 BCIICCTBA NMPHU OAWHAKOBBIX YCJIOBHUAX YIJIBI MCKAY COOTBCTCTBYIOIMMU
rpaHsaMHi KpHUCTaJIJIOB ITIOCTOSHHBI.

B) B HCKOTOPBIX KpuUCTallllaxX JaHHOI'O0 BCIICCTBA IIpU OJHWHAKOBBIX YCIOBHUAX YIJIBI MCKAY
COOTBCTCTBYIOIIUMU I'PAHAMHU KPUCTAJLJIOB ITOCTOAHHBI.

F) BO BCCX KpUCTAJUIaAX JAHHOI'O BCHICCTBA IIPU OAWMHAKOBBIX YCJIOBHAX YIJIBI MCKAY COOTBCTCTBYIOIIMMU
rpaHAMH KpUCTAJIJIOB HCIIOCTOSAHHBI.

VYT0I1 TOBOPOTA BOKPYT JIMHHUH MEPECEUYCHUS IBYX TUIOCKOCTEH CUMMETPHH:
a) OoJpLIE yIiIa MEXY IIIOCKOCTAMU

0) BIBOE OOJIBIIE yrila MEXAY TIIOCKOCTIMU

B) BJIBO€ MEHBIIIE yIJIa MEKIY MIIOCKOCTIMH

) PaBeH YTy MEXIY TUIOCKOCTSIMHU

TpuroHasbHasi, TeTparoHalbHasl, TeKCArOHAIBbHAS CHHTOHUU OTHOCSITCS K KATETOPHU:
a) HU3IIEeH, 0) CpedHel, B) BBICIICH.

dopmysia CHMMETPUHU TETPArOHaJbHOW MHUPAMUIBI:
L44PC, ©) L44L,5PC, B) 6L,9PC, 1) L44PC,
Tecm 6

OnMHAKOBBIE TOYKH, CBSI3aHHBIC MEXKIY COOOU TPAHCIAIUIMH B OCCKOHEUHOM PsTy Ha3bIBAIOTCS:
a) BepUIMHAMH, 0) y3/1aMHU, B) TpaHsIMU, ssUeHKaMU

2. .UeMmy paBHbI ABOMHBIC OTHOLICHUS TApAaMETPOB IS ABYX JIIOOBIX TPaHEH:

a) OTHOIICHHIO MaJIbIX IEJIBIX YHCEIT

0) OTHOIICHHIO OOJBIINX IEIbIX YHCEI
B) OTHOLICHHIO MaJIbIX APOOHBIX YHCEIl
I') OTHOUICHHUIO APOOHBIX M IICIBIX YHCEI
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3. .Ecnu ecTh yeTHasi OCh CAMMETPHUH M HA HEH IICHTP CUMMETPHUH, TO TEPIEHANKYIISIPHO K HEH MPOXOJINT:
a) TNIOCKOCTh, 0) OCh, B) IICHTP, T') OCh U TUIOCKOCTb.

4. PomOuyeckasi, MOHOKJIMHHAS, TPHKJIMHHAS CHHTOHHU OTHOCSTCS K KATETOPHH:
a) HU3IIeH, 0) cpedHel, B) BBICIICH.

5. ®opmyia cHUMMETPUU TPUTOHAJIBHOM MUPaMUIbIL:

a) Li4PC, 6) LsPC, B) Ls3P, T) Lu4PC,

U, B) ICTVISIMH, TapaJijIeIorpaMMaMu
Tecm 7

1. Yto Takoe omepanuu CHMMETPHUU:
a) oTpaxkeHue, 0) BpallleHHe, B)OTPaKEHUE U BpallleHHEe, T) MEPEHOC U3 OJJHOM TOYKU B APYTYIO

2. Ecnu ecTh OCh CHMMETPUHM M-TO TOPSAKAa M BAOJIb HEE MPOXOAUT IUIOCKOCTh CHMMETPHH, TO TaKUX
IJTOCKOCTEM:
a)n, 0)n-1, B)n+l, r) 2n

3. ®opmyna cUMMETpHH KyOa:
a) 3L44L36L,9PC, 6) 3L44L36L,6PC, B)3L46L,9PC, 1) 3L44L36L,9P,

4. dopmyna CHUMMETPUU TeKCaroHaIbHON MUPAMUIbL:
a) Le4PC, 0) Lg4L,6PC, B) 6LsPC, r) Ls6P.
5. Han nynkoil mepBoro ciiosi HaxoauTcs map Broporo cios. [lycrota B 000MX ciiydasiX OKpy:Ke€Ha IIECThIO
mapamu. [IycToTel Ha3bIBatOTCA:
a) TETpadIPUIECKUMU, 0) OKTadAPUUECKUMH, T') TEKCAdAPUIECKIUMH

Kpumepuu OUEHKU omeema cmydenma npu 6blNOIHEHUU MECmMOo6blx 3a0anuil

Ounenka TpeboBanus K 3HAHUAM
OueHka «OTIMYHO» BBICTABISETCA CTYJIEHTY, €CIM OH TIIyOOKO H
OTJIMYHO IPOYHO  OCBOMJI  MPOrpaMMHBI  MaTepuall,  HCYEpIbIBAIOIIE,

IIOCJIEIOBATEIBHO, YETKO M JIOTMYECKU CTPOMHO €r0 M3Jaraer, yMeeT
TECHO YBS3bIBaTb TEOPHIO C MPAKTUKOH, CBOOOJHO CIIpaBiseTCs C
3aJla4yaMM, BOIPOCAMHM M JAPYTUMH BHJAaMU IIPUMEHCHMs 3HAHUM,
IIPUYEM HE 3aTPYAHSETCA C OTBETOM IIPH BHUIOM3MEHEHUU 3aJaHUM,
IIPaBUJIbHO OOOCHOBBIBAET MPUHSITOE PELICHUE.

Onenka «xopomio» BBICTABIISECTCSA CTYNEHTY, €CJIIM OH TBEPAO 3HACT
XO0pOo1LIOo MaTepuall, TPaMOTHO M IO CYLIECTBY M3JIaracT €ro, He JIOIyCKas
CYHLICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, IPABHIIBHO
IIPUMEHSAET TEOPETUYECKUE II0JI0KEHUS NPU PELICHUU IPAKTUYECKUX
BOIIPOCOB U 33]1a4, BJIaJIe€T HEOOXOAUMBIMU HaBBIKAMU U ITPUEMAMH UX
BBIIIOJIHCHMS.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIU OH
yIIOBJIETBOPUTEIBHO | UMEET 3HAHHUS TOJIbKO OCHOBHOTO XapakKTepa, HO HE YCBOMJ €ro
JeTaned, JOMyCKaeT HETOYHOCTH, HEJOCTAaTOYHO  IPaBHUIIbHbBIE
(GOpMyIUPOBKH, HApYyIIEHUs JIOTUYECKOW IOCIEeOBATEIbHOCTH B
W3JI0KEHUU NMPOTPAMMHOI0 MaTepHalia, UCTIBITHIBACT 3aTPYJHEHUS IPU
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000CHOBAaHUM OTBETA.

OreHKa «HEYIOBJIETBOPUTEIHHOY BBICTABISIETCS! CTY/ICHTY, KOTOPBIT
HEYJOBJIETBOPUTEIIBHO | HE 3HAET 3HAYMUTEJIBHOW YacTHU IPOTPAMMHOIO MaTrepuania, JOIyCKaeT
CYIIECTBEHHBIC OMIMOKM, UMEET 3aTPYAHECHUSI IPU OTBETE HA BOIIPOCHI
u 000CHOBaHNH OTBETOB. Kaxk IIPaBUIIO, OlLICHKA
«HCy,I[OBJ'IGTBOpI/ITGJ'II)HO» CTaBUTCS CTy,Z[eHTaM, KOTOpI)IG HEC MOFYT
NPOJOKUTE  OO0ydeHHe 0e3  JOMONHUTEIbHBIX  3aHATHH  TI0
COOTBETCTBYIONIEH JUCHHUILINHE.

Tumnosbie BONPOCHI K KOJJIOKBUYMY 110 TEOPHH CHMMETPHH M OCHOBaM
reoMeTPHYeCKOro CTPOeHHsI KPUCTAJLIOB

1). TloHsATHE O IPOCTPAHCTBEHHON CHMMETPHH
2). OCHOBHBIE IPOCTPAHCTBEHHBIC AIEMEHTHl CHMMETPHU: IFIOCKOCTH CKOJIB3SIIEI0 OTPAKEHHS,
BHUHTOBBIE OCH.
3). OcobeHHOCTH B3aMMOJICHCTBUSI TPOCTPAHCTBEHHBIX JIEMEHTOB CUMMETPHH, KOOPAWHATHBIN
croco0 BbIBOJIA TPYII CUMMETPHH.
4). TlpaBHIBHBIC CUCTEMBI TOUCK, OOIINE U YACTHBIC CHCTEMBI.
5). KpaTHOCTb MPaBUIBHBIX CUHCTEM TOYEK, POJIb MPABUIBHBIX CUCTEM B CTPYKTYPHOM aHAJIH3E.
6). Xumuueckas CBs3b B KpUCTAJIaX, KOOPIUHALUOHHOE YHCJIO.
7). CucremMbl aTOMHBIX U HOHHBIX PAJIHYCOB.
8). KoHuenmus mIoTHEUIINX yaKOBOK aTOMOB ¥ HOHOB, OCHOBHBIC THITbI YIIAKOBOK: JIBYXCIIOWHAS U
TpEXCIOoiHAas.
9). OCHOBHBIC TUIIBI ITYCTOT M MPUHIIMITBI PACUETA UX 3aCCICHHOCTH.
10). [ousTHE O TBEPABIX PACTBOPAX, OCHOBHBIC THUITHI PACTBOPOB: 3aMEIIICHHSI, BHEPEHHS, BHIYNTA-
HUSL.
11). OcHoBHbIe (ha30BbIC THATPAMMBbI C TBEPIBIMHU PACTBOPAMHU.
12). Tlpenensl pacTBOPUMOCTH, 3aKOH Berapa.
13). JlehekThl KpUCTAIITMYECKON CTPYKTYPBI, TOUCUHBIC U MPOTSHKEHHBIC 1e(DEKTHI.

Kpurepuu oueHuBaHusi 0TBETOB

KosnokBruym cunTaeTcsi CIaHHBIM, €CIM OTBEUAIOIIHM J1Ia€T JOCTATOYHO MOJHBIN OTBET, TOHUMAET
CBA3b MaTepHUala JaHHOTO pa3fena ¢ IpYyruMHu, B CiIydyae 3aTpyIHEHHUIN OTKIMKAETCS Ha MOJICKA3KU U
HABOJISIINE BOITPOCHI.

KonnokBuywm cuntaercst HECTaHHBIM, €CJIM OTBEUYAOIINIM HE MOXKET 1aTh pa3BEPHYTOTIO OTBE-Ta, EMY HE
MMOMOTAOT MOJICKa3KH U HABOJIAIINE BOMTPOCHI.

Tunogwle 6onpocwl K 3auwune no 1a60pamopHvim padomam

1). OCHOBHBIE TUTIBI PEIIETOK, PelIeTKH bpasa.

2). IlpuMUTHBHBIC ¥ IEHTPUPOBAHHBIC PEIICTKH.

3). Kpucramunyeckas perieTka U HHAESKCH Muiiiepa.

4). KBagpatuysblie ()OPMBI OPTOrOHAIBHBIX CUHTOHUH.

5). [IpuHIUIIBI HHAUITUPOBAHUS BHICOKOCHMMETPUYHBIX KPHCTAIIOB.
6). PacueT mapamMeTpoB pemIETKH 10 MEKIUIOCKOCTHBIM PACCTOSIHUSIM.
7). DaeMeHTapHbIe PUHIUIIBI TUPPAKIHH.

8). YcnoBus nudpaximu mo Jlays.

9). MeTox BpalleHusI.

8). ®opmyina Bynbha-bparra u «otpaxareabHas» TUppaKims.

9). Pentrenoda3oBblii aHAIN3.
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10). OcHOBHBIC MPUYUHBI TIOracaHuil TUGPaKIMOHHBIX pedIEKCOB.
11). 3aBUCUMOCTb CTPYKTYPHOT'O (hakTOpa OT KOOPAUHAT M UHIIEKCOB Muiiepa.

Kpumepuu 3auwgumur nabopamopuoit padbomaot

Pabota cunraercs 3alUIICHHON MPH CIEAYIONINX YCIOBUIX:
- y4acTHE B BBIIIOJHCHUU PaOOTHI;
- IPEJOCTaBJICHUE OTYETa, OPOPMICHHOTO B COOTBETCTBUHU C YI€OHO-METOANYECKIMH MTOCOONS-
MH K JJaOOpaTOpHBIM padboTam;
- KpaTK#e, HO IOCTaTOYHO COJIEpKATEIbHBIE OTBETHI HA 2—3 BONPOCA M3 MPUIIAraeMOTo CITUCKA.
[lpu HeBbIMONHEHHH JHOOOTO W3 TPeOOBaHMM, NEPEUYHMCICHHBIX BBINIE, OCTAJIBHBIE MOTYT OBITh
3a4TeHBI, HO PaboTa He OYAET CUYMTATHCS 3AMIUIIICHHOH, TIOKAa HEe OYAYT BBHIMIOJTHEHBI BCE TPEOOBAHMUS.

Hpumepnbte KOHmMpOJibHbIE 60NPOCHL K 3a4uemy

1. Tlpeamer u 3afaun KpUCTAIOXUMUHU. KpUCTAIIIOXUMUS KaK 4acTh XUMUHU U KaK METOJ| UCCIIEOBaHUS
XUMu4eckux BemniectB. OcHOBHOM 3akoH kpuctawtoxumuu (Iompammuar, Kamyctunckuit). O6mume
cBoiicTBa kpuctaiuio. ®opmyna Diinepa-/lexapra.

2. OCHOBHBIE 3Talbl HCTOPUU PEHTTEHOCTPYKTYPHOI'O aHAIN3a U KPUCTAINIOXUMHUHU.

3. Tumbl XUMHAYECKUX CBS3€W B KpUCTaUIax. JHEprusi cBsizeil. ['oMo- U rereponecMuuecKue CTPyKTYPHI.
Xapakrep cTpykTypsl. [IpumMepsl.

4. CtpykTypHble THIBI. M30cTpyKkTypHOCTh. OnIIcaHKe MPOCTERIINX KPUCTAIUIMYECKUX CTPYK-TYP.
5.M3omopdusm. CTpyKTypa TBEpIbIX paCTBOPOB.

6. llomumopdusm, mnomutunus, mopdoTponus. MOHOTPONHBIE U SHAHTUOTPOIIHBIE MOJIUMOpP(HBIE
IIPEBPALLEHUS.

7. 1Y n ITIIK. Onncanne KpUCTAUIMYECKUX CTPYKTYP MPOCTHIX BEIIECTB B paMKax IMPEACTABICHUH O
IMITY u IHIK.

8. ITycrorsl B [IIITY u [MIIK. Onucanne KpUCTATUNIMUECKUX CTPYKTYp OWMHAPHBIX M TEPHAPHBIX COCITMHEHUMA
B pamkax npezacrasienuit o IIIITY u IIIK. ITpumepsr.

9. Kpucramnuyeckue CTpyKTypbl METAJLJIOB.

10. Kpucrannuyeckue CTpyKTYpbl MPOCTBIX BelecTB, o0pa3oBaHHbIX p-anementamu VIII, VII u VI rpynn
MEPUONYECKON CUCTEMBI.

11. Kpucramnnueckue CTPYKTYpBI NMPOCTBHIX BEIIECTB, 00pa3oBaHHBIX p-diemeHTamu V, IV u Il rpymn
MEPUONYECKON CUCTEMBI.

12. Kpucrammueckue CTpyKTypbl HHTEPMETAJUINIOB.

13. Kpucramnuyeckue CTpyKTypbl OMHApHBIX COEIMHEHHH, ONUCBHIBAEMbIE B paMKax IpeICTaBICHUN O
IMITY u IHIK.

14. OOmas XapaKTepUCTHKAa KPUCTALIMYCCKUX CTPYKTYp OMHApHBIX coeauHeHuil. [Ipumepsl. AskypHBbIe
CTPYKTYpPHBIE MOTHBBI.

15. O61mas xapakTepucTUKa KPUCTAIIIMUECKUX CTPYKTYP TEPHAPHBIX COEIUHEHHH.

16. CtpykTypHbIH TUTT IEPOBCKUTA. CETHETOAIEKTPHUKH.

17. CtpykTypHbiii T mmuHEeH. HopmanbHas (ipsimasi) 1 oOpalieHHast IMIMTHHETb.

Koaddumment odpammenus. epputhl U X CBOKWCTBA.

18. CtpykTypsbl cunukatos. LleonnTsl.

19. 3HaueHue peHTreHOCTPYKTYPHOTO aHAJIN3a ¥ KPUCTAJUIOXUMMHU ISl XMMUU U MOJIEKYJISIPHON OMOJIOTHH.
ba3bl CTpYKTYpHBIX JaHHBIX.

20. IlonsiTue o peHtreHorpaguu. ABToMaTHUECKUE TUPPAKTOMETPHI.

21. Metop nopoika B peHtrenorpadguu. Munexcel Muiepa. MeXIIIIOCKOCTHBIE PACCTOSHUSA. Y paBHEHUE
Bparra-Bynsda. [lopsiaok orpakenus. Pentrenorpamma. [IpencraBnenre o peHTreHO()a30BOM aHAIH3E.

22. CpaBHEeHHE pa3HbIX JUPPAKIIUOHHBIX METOJOB N3YUYEHHS KPUCTAIUIMYECKON CTPYKTYPHI.

23. I'pynnbl cummerpuu. Omnepany U 3JIEMEHTh CHUMMETPUHU. 3aKpbIThle ONEpaldd U 3JIEMEHTHI
cummerpuu. HMuBepcus. IloBOpOTHBIE UM HHBEPCHOHHBIE OCH, CBOMcTBa. OnucaHue CHUMMETPUH
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HENepruoJNUecKux 00beKTOB. [Iprmepsl.

24. ToyeuHble rpyNIbl, CAMBOJIBL, IPUHLIUIBI UX ocTpoeHus. [lpenensusle rpynmnel. [Ipumepsl.

25. Ilpoekuu 371eMEHTOB CUMMETPHH.

26. CumBonuku ['epmana-Morena u Lllengnnca. 3epkaibHble TTOBOPOTHI U 3€PKATbHO-TIOBOPOTHBIE OCH,
COOTHOLICHMSI C UTHBEPCUOHHBIMH.

27. TpaHcnsuuu, WX ITUCKPETHBIE Tpymmbl. Kpucrammmdeckas pemierka, ee 0Oasuc. [IpuMuUTHBHBIE H
HENPUMUTUBHBIE NTapaJIEIOrPaMMBbI U NTapaJlIeJICIUIIEAbl IOBTOPSIEMOCTH.

28. Cummetpus pemeTku. ['ono3ipuueckue rpymmsl, ux cBoicTBa. OcoOble HApaBIIEHUS B PELIETKE, UX
CBOICTBA.

29. Kpucramiorpapudeckue KOOpAUHATHBIE CHCTEMBI, HX BBIOOp. basuc kpucramiorpaduueckon
KoopAuHaTHOM cuctemsl. KoopanHaTHbIl KpecT. OieMeHTapHas sdelka. Ilapamerps! pemerku. Buast
KpUCTAJLIIOTpapUUECKUX KOOPAMHATHBIX CUCTEM ISl pa3HbIX TUIIOB CUMMETpPUHU petieTKU. CHHTOHUSL.

30. Crioco0bl pa3MelieHus y3j10B B 3JieMeHTapHoi sueiike. Tunsl bpas. [Ipoekius s3nemMeHTapHOM sYeKH.
31. OcHOBHbBIE CTPYKTYpHbIE THUIBI ISl KyOM4ecKOW CHUHTOHUU. Yuciao (OpMyNbHBIX €IUHUL] B
AJIEMEHTApHOH sf4eiike. PEHTreHOBCKas INIOTHOCTh KPUCTALIA.

32. Kpucramiorpadpuueckue ToueuHble rpymmnbl. CHMMETpUS KpPUCTAIIIMYECKOIO MHOIO-TpPaHHUKA.
IIpumepsL.

33. OTKpBITHIE ONIEpaIK U AJIEMEHTHI CHMMETPHH.

34. IIpocTpaHCTBEHHBIE TPYIIIBI CAMMETPHH (CUMMOP(HBIE 1 HECUMMOP(HBIE), TPUHIIUIT KX BHIBOJA.

35. KpuctaimoxumMudeckie paauychl, COOTHOIIEHHE ¢ opOuTanbHbIMU. MoHHbIe pannycel. Merox Jlanne.
Mertannnueckue, KOBaJ€HTHbIE, BaHIEPBaabCOBBI paanychl. [lonpasku I'onpa-mmuara.

Kpurepun onenku orBera Ha 3aueTe

Ouenka Kpurepun orera

3auTeHo ['mybokoe m Xxopoiiee 3HAHWE W MMOHUMAHHE TPEIMETa, B TOM YHCIIE
TEPMHUHOJIOTUU u OCHOBHBIX MOHSITHIA; TEOPETUUECKUX
3aKOHOMEPHOCTEM; (haKkTHUeCKuX JTAHHBIX; 00CTOSTETLHBIMN,

JIOTMYECKUH ¥ IPaMOTHBIA OTBET BO BPEMs CJauy 3a4€Ta; YAEIbHbII BeC
OLIMOOK MPU KOHTPOJIBHOM TECTUPOBaHUM — He Oosee 50%.

He3aureno Cnaboe 3HaHUE OCHOBHOW TEPMHUHOJIOTUHU, TEOPETUUECKIX
3aKOHOMEPHOCTEH, (PaKTUUECKUX JTaHHBIX, OIIMOOYHBII OTBET HA

3ayeTe; yJAeIbHBINA BEC OMNOOK IIPU KOHTPOJIHLHOM TECTUPOBAHUU —
ooitee 50%.

9. VYEBHO-METOJNYECKOE 1 WTHPOPMALIMOHHOE OBECITEYEHUE
TACIHATLITAHBI

9.1. YueOHas JiuTeparypa:

a) OCHOBHas:

M.I1.Iackonbekast. Kpucramnorpagus. M.: Beiciias mkona, 1984.

N.Hapau-Ca60. Heopranudeckas kpucrauioxumus. byganemr, 1968.

boxwuii I'.b. Kpucranmoxumus. M.: Hayka, 1971.

3opkuii [I.M. CummeTpusi MOJIEKYJ U KPUCTAJUTMYECKUX CTPYKTYp. M.: u3a-Bo Mock. YH-Ta, 1986

NS
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5. 3opkuii [1.M. 3agavyHuK M0 KPUCTALIOXUMHUH U KpucTaiutorpaduu. M.: M3a-Bo MOCKOBCKOTO YH-

Ta, 1981.

6. Banmreiin b.K. CoBpemennas kpucramiorpadus. T.1,2. M.: Hayka, 1979.

0) 10MOTHUTEIbHAS:

1. Tlopaii-Komu M.A. OCHOBBI CTPYKTYPHOTO aHajn3a XMMHUYECKUX coequHeHui. M.: Bricuiiik.,

1982.

2. Kuwuraitropoackuit A.W. MonekynspHasie kpuctaiisl. M.: Hayka, 1971
3. VYomic A. CtpykrypHas Heopranudeckast Xumusi: B 3T.M.: Mup, 1987-1988,T.1,2,3.

9.2. UHTepHeT-pecypchl

http://alhimic.ucoz.ru/load/26

http://www.xumuk.ru
http://chemistry.narod.ru

NogkrwdpE

ChemSoft 2004

9.3. IlporpamMHoOe o0ecrieyeHmne

http://www.chem.msu.su/rus/teaching/org.html

http://c-books.narod.ru/pryanishnikovl 2 _1.html

http://www.media.ssu.samara.ru/lectures/deryabina/index/ntml

VYHuBepcuret ob6ecriedeH HEOOXOIMMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO U CBOOOTHO

pacrnpoCcTpaHsAeMOro IPOrpaMMHOT0 00ECIIEYeHHs, B TOM YHUCIIE OTEUECTBEHHOTO MMPOM3BO/ICTBA.
Kaxnp1it oOyuarommiicsi B Te4eHHE BCETO MepHoia 00ydeHns: 00eCTIeUeH WHANBHYaTbHBIM
HEOI'PaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(POPMALIMOHHO-00pa30BaTEIbHOM Cpe/ie YHUBEPCUTETA U3

T000# TOUKH, B KOTOPOW UMEETCS JOCTYN K HH()OPMAIIHOHHO-TEJICKOMMYHHKAIIMOHHOH ceTH «HTEepHET

KaK Ha TCPppUTOPUHN YHUBCPCUTCTA, TAK U BHEC €C.

yHI/IBepCI/ITeT obOecrieueH CJICAYHOIIUM KOMIUJICKTOM JIMOCH3UOHHOTO IIPOIrpaMMHOTO obOecrieucHuUs.

1. JluneH3uoHHOE mporpaMMHoOe obecrieueHue, ucrnoipzyemoe B Uurl'y

1.1. Microsoft Windows 7
1.2. Microsoft Office 2007

1.3. Ilporpammusiii komruiekc MMUC “Busyanbnas Ctyaus TectupoBanus”

1.4. Antusupycnoe I10 Eset Nod32
1.5. CnpaBouHo-nipaBoBasi cuctema “KoncynpTant”
1.6. CnpaBouHo-npaBoBasi cucrema “Tapant”

Hapsmy C TPAAUIUOHHBIMHU U3JJaHUAMUA CTYACHTBI U COTPYAHHKHN UMCIOT BO3MOXXHOCTD I10JIb30BATbHCA

SJICKTPOHHBIMH MOJIHOTCKCTOBLIMU Oazamu JaHHBIX:

Ha3Banue pecypca

Ccepuika/moctyn

DnekTpoHHas 6ubMoTeka oHnaitH «EquHoe OKHO K
00pa3oBaTeNbHBIM PECYpPCaM»

http://window.edu.ru

«Obpa3zoBartenbHbIi pecypc Poccumny

http://school-collection.edu.ru

®denepanbHbI 00pa30BaTENBHBINA TOPTAJ: YIPESIKICHHUS,
nporpammsl, cranaaptel, BY3b1, Tectol EI'D, TTA

http://www.edu.ru —

denepanbHbIi IEHTP UHDOPMAIIMOHHO-00pa30BaATENBHBIX
pecypcoB (DLINOP)

http://fcior.edu.ru -

ObC "KOHCVYJIBTAHT CTYZAEHTA". Dnexrponnas

http://polpred.com/news

Tabnuuya 9.1.
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news

OMOIMOTEKAa TEXHMYECKOTO By3a

NznarensctBO «JIaHby. DneKTpOHHO-OMOIMOTEUHAS
cucTema

http://www.studentlibrary.ru -

Pycckas BupTyanabpHast OMOIMOTeKa

http://rvb.ru —

W3narensctBo «JIaHby. DNeKTpOHHO-0MOIHOTeUHAs
cucTemMa

http://e.lanbook.com -

ExxenenenpHuk Hayku U oopasosanus FOra Poccun
«AxageMusy

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas anmekrponnas 6ubimoTteka «e-Library»

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-O0nbmoreunas cucrema [IPRbooks

http://www.iprbookshop.ru -

DIIEKTPOHHO-CTIPABOYHAS CHCTEMa JOKYMEHTOB B cdhepe
obpazoBanus «MHboOpMEO»

http://www.informio.ru

HudopmanmonHo-mnpaBoBas cucrema « KOHCYIbTaHT-TUTIOC»

CeteBas Bepcusi, JOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'V

HudopmannonHo-mipaBoBas cucrema «l apant»

CeteBasi Bepcus, JOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'V

OneKTpoHHO-0nbIMoTeuHas cuctema «tOpaiit»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHOUIIJIMHbI

TpeOGoBaHus K ayAUTOPUHU IS JTIEKIMOHHBIX U MPAKTUUYECKHUX 3aHATUIN: OeclIyMHas CBETas
ayIuTOpHUs Ha 25 MOCAT0YHBIX MECT C JOCKOM.

TpeGoBanus K ayIUTOPHH JIJIs1 TaOOPATOPHBIX 3aHATUH: TabopaTopus 60-70 M? ¢ BBITSDKKOIA, OOIHM 1
MECTHBIM (HaJl IIEeCThI0 pabOUYMMU CTOJIAMH) OCBELICHUEM, KaHATU3alel (X0I0/1Has U Topsyas BOJA).

TpebGoBanust K crneuuaIM3upOBaHHOMY OOOpYIOBaHUIO: BBITSXKHOM mIKad), XUMHUYECKH CTOMKas
paKoBHHA, HIECTh JaOOPAaTOPHBIX CTOJIOB CO CTOMKUM MOKPBITHEM, OJMH CTOJI MpenojaBaTess, ABeHaIaTh
71a00paTOPHBIX CTYJIBEB, 10CKA, TEXHUYECKUE U aHAJTUTUYECKHUE BECHI.

Teoperuvecknii Kypc:

Jlekuunu, npe3eHTanuu

KoHTposbHbIE TECTHI.

Crincox BOpocoB I IPOBEIEHUS KOJNIOKBUYMOB.
Ta6nuier- OyMaXKHBIN BapuaHT O00JbIIOT0 opMara.
BapuanTsl 3agaHuii 17151 KOHTPOJIBHBIX paboT.

agrwdE

JlabGopaTopHbIi NPAKTUKYM:

1. Tematnka u onucaHue abOPATOpPHBIX paboOT (cmenuanbHO pa3paboTaHHBIE U H3TAHHBIN
71a00paTOPHBIA MPAKTUKYM [UISL CTYJCHTOB XUMHUECKOTO HATIPABJICHHUS).

HaGop XxuMu4ecKkux peakTHBOB K KaX101 J1ab0paTOpHOM padoTe.

3. JlabopaTopHbIe YCTAaHOBKH, 00OpPYIOBaHUE.

N
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http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

11. METOAUYECKHE YKA3ZAHUA 1JIAA OBYYAIOIINXCA
1O OCBOEHUMIO JMCIIAITJIMHBI

JInisi yCTIeTHOTO OCBOCHUS JIEKIIMOHHOTO MaTepuania o0yJarolrecs JODKHBI MOCEMIaTh JIGKIUU H
KOHCIIEKTUPOBATh X B CHEIUAIBHYIO TETPAIb.

Odenb NoJIe3HO Mepe]] TeKYILEH JEKIHeH MPOCMOTPETh MaTepHuall MPEeAbIIYyIIEH.

[Ipy KOHCHEKTUPOBAHUU CIEAYET 3alKUCHIBATH JHUIIb OCHOBHBIE MOJIOKEHUS, IO-CIIEJOBATEILHOCTD
BBIBOZIOB 3aKOHOB M YpPaBHEHHM, BOCHPOM3BOJUTH HEOOXOIMMBIE CXEMbl W PUCYHKH. Eciii BO3HHKAIOT
BONPOCHI TI0 YacTU MaTepuajia U HET BO3MOXHOCTH BBISICHUTH MX Cpasy, CIEAYeT OTMETHTh OCTaBIlEecs
HETIOHSATHBIM U TIOCJIE JIEKIMHU (B CBOOOJIHOE BpEMs) HAaWTH COOTBETCTBYIOIIMN MaTepuan B JIMTEPaType,
WuTepHeTe WK BISICHUTD Y MPENoiaBaTelsi BO BpeMs MPAKTUUECKUX 3aHATUN WM HA KOHCY/IbTALIUAX.

[Ipu moaroToBKE K KOHTPOJIBHBIM paboTaM HEOOXOIUMO MOBTOPUTH COOTBETCTBYIOIIMIA MaTepuai. Ilo
KOHTpOJIbHOH Ne 1 HanOoJsiee BasKHBIE BOTIPOCHI:

- HOMEHKJIATypa CTPYKTYPHBIX THIIOB;

- OCHOBHBIE THUIIbI PEIIETOK;

- METOMKA MOJICYETA YHCIIa AaTOMOB U ()OPMYIBHBIX €AMHUI] (MOJIEKY ), IPUXOISAIINXCS HA
JJIEMEHTApHYIO STYCHKY;

- BBIIBJICHUE TUIOTHEHIIEN YITaKOBKH;

- OTIpe/IeICHHEe TUTIA TUIOTHEHIIeH YIIaKOBKH;

- aHAJIM3 3aCEJICHHOCTH MyCTOT;

- KOOPIUHAIIMOHHBIC YHCIIa U KOOPAMHAIIMOHHBIE MHOTOTPAHHUKH.

ITo koHTpOIBHOM paboTe No 2:

- IPUHIIMITBI TIOCTPOEHUS CTepeorpaduueckoi MPOSKIIUY DIEMEHTOB CHMMETPHH;

- IPUHITUIIBI TIOCTPOCHHUSI THOMOCTEpEOTpadUIecKOi MPOSKIINU IPaHel KPUCTAITHYECKOTO
MHOTOTPaHHUKA;

- pa3MHOKEHHUE TpaHeH dJIEMEHTaMH CUMETPHH;

- 0COOCHHOCTHU B3aUMO/ICHCTBHUS JIEMEHTOB CUMMETPHH JPYT C IPYTOM;

- K1accuduKaiys IpocThix Gopm;

- OCHOBHBIE THIIBI IPOCTHIX (HOPM.

PexoMennyercsi Takke BHEYpOUHOE IOCEIICHHE JIAOOpaTOpHH C IIeNIbI0 MOBTOPEHMsI MaTepuala Io
W3YYCHHUIO KPUCTAJIIOB HA MOJIEISIX, UMEIOIIMXCS B TaO0paTopuu, MOCKOIBKY 3TOT HATJSITHBIN MaTepuai He
MOXET OBITh JOCTYIMHBIM BHE Jlabopatopuu. PekoMeHyeTcs oOpamaThCs K MEPCOHANy J1abopaTopuu 3a
HEOOXOIUMBIMH Pa3bICHEHUSIMU U KOHCYTbTAIHSIMH.

[lpy m1OArOTOBKE K MPAKTHUECKHUM U  JIaOOpAaTOPHBIM 3aHATHSM HEOOXOAUMO TOBTOPUTH
TEOPETHYECKYIO YacTh KaK IO KOHCIEKTaM JIGKIMH W ydyeOHHMKaM, TaK U MO COOTBETCTBYIOLIEMY yueOHO-
METOJINYECKOMY IOCOOUIO.

KomnnokBuym mpu3BaH 3aKpenuTh MaTepual IO MPOCTPAHCTBEHHOH CHMMETPUU U TE€OMETPHUECKUM
3aKOHOMEPHOCTSIM (POPMHUPOBAHUS CTPYKTYpbl U BHeHIHeW ¢GopMbl KpuctamioB. [lpu moaroroBke K
KOJIJIOKBUYMY TaKKe€ HEOOXOIMMO TINATEIBHO MpOpadoTaTh MaTepHall, MCIIOJIB3Ys] KOHCIEKTHI JICKIHH,
yueOHbIe U y4eOHO-METOANYECKHE TOCOOus, IPYriue NUCTOUHUKU (CIIPaBOYHUKH, SHLIKKIOoNeauu, IHTepHeT).

3aueT ¢ OLEHKOM — 3TO 3aBEPIIAOIIEE OLEHOYHOE CPEICTBO MO AUCLHUIUIMHE, O3BO-JISIOLIEE YTOUHUTD
YpOBEHb YCBOEHHUSI MaTepuasia oOydaromuMmucs. [Ipu moaroToBke k 3auery, B 00IIEM, PEKOMEHIYIOTCS Te
e JIEHCTBHSA, YTO U B CIIydae APYTUX KOHTPOJIBHBIX MEPOIIPHUATHIA: TIIATENbHAS MPOpadOTKa MaTepuaa mo
KOHCIIEKTaM JIEKIUH, Y4eOHbIM M Y4eOHO-METOAMYECKHM MOCOOUsM, OPYTMM HCTOYHHMKH. Kpome sToro,
HEOOXOMMO BBIZCIUTH Haubosiee TPyAHBIE pa3iensl U cHOpMYTHUPOBATH BOIPOCHI MPENOJABATENIO K
KOHCYJIBTAINH [IePE]I 3a4€TOM.
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PaGouas mporpamma nucuuruinHbl «KpHucTamioXxuMus» COCTaBlIeHAa B COOTBETCTBHM C TPEOOBAHUSIMU
®I'OC BO no cnenumansHoctd 04.03.01. «Xumus (ypoBeHb OakajnaBpuara)», YTBEP)KIEHHOIO IMPHUKa30M
MunucrepcTBa 00pa3oBanus U Hayku Poccutickoii @eneparuu ot 17 urons 2017 . Ne 671

[IporpamMmmy coctaBuia:

npodeccop Kadeapbl XUMUU Apuakosa P.JI.

PabGouas nporpamMma yTBEpKACHA Ha 3aCCAaHUN Kaq)e;[pm XUMHNHU

[Tporokon 3acemanmst Ne 8 OT « 22 » ampensd 2026 r.

Pabouas mporpamma ogo0peHa yueOHO-METOAMYECKUM COBETOM

XUMHKO-Onosornyeckoro  daxyiaprera

[Tpotokoin 3acenanuss Ne _ 6 oT « 28 » ampens__ 2026 r.
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CeeleHus 0 nepeyTBePKACHUN NMPOrPaMMbl HA OYepPeaHOI Y4eOHbIH o/l M PerucTPAlui U3MeHeHn i

VYyeOHbIit
romg

Pewenne
Kadenpsl
(Ne mporokona,
J1aTa)

BHeceHnHbIe H3MEHEHUS

Iloanuce 3aB.
Kadeapoi
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