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]_IeJ'IHMI/I OCBOCHMA TUCIHHUILIINHBI «KpI/ICTa.TI.]'IOXI/IMI/Iﬂ» ABJIAIOTCH:

1. IEJIM OCBOEHMUSA JUCIUIIVINHbI

- u3ydyeHue PyHIaMCHTAILHBIX MMOHSATHIA, TPEICTABICHUN U (PU3NKO-XUMHUYECKIX MOJIEIICH,

UCIOJIb3YyEMbIX IIPU OINHCAaHUHM CTPYKTYPbl XMMHUYECKMX COCAMHEHUM B KPUCTAIUIMYECKOM

COCTOSHUHM U B IMPAKTUYCCKOM HCIIOJIB30BAHUH MOJTYYCHHBIX 3HAHUH IJI1 pCHICHHS KOHKPCTHBIX

HAaYYHBIX 1 TCXHUYCCKUX 3a1a4;

- (bOpMI/IpOBaHI/Ie CHUCTCMHBIX 3HaHHﬁ, IIO3BOJIAIOIINX I‘J'IY6)K6 IOHATDb ABJICHUA IIPUPOIDI,

TEOPETUYECKU OCMBICIIUTD IIUPOKUI KPYT XUMUYECKHX SIBIICHU,

- pa3BUTHE y CTY/ICHTOB 3HaHUI U YMEHUH B PEILICHUU NPAKTUYECKUX BOIIPOCOB B 00JIaCTH

KPpHUCTAVIOXUMUU

- pa3BHUTHE HAy4YHOIO MUPOBO33PEHUS CTYIECHTOB.

2.MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

HI/ICHI/IHHHHa ((KpI/ICTaJ'IJ'IOXI/IMI/IH» OTHOCHUTCA K 4YaCTH, (I)OpMpreMOﬁ yY4aCTHHKaMU
06p330BaTeJ'IBHBIX otHomeHui bioka 1 u HU3y4dacTeCi B 7 CEMCCTDPC.
I[I/ICI_II/IHJ'II/IHB. ((KpI/ICTaJ'IJ'IOXI/IMI/IH» npeaACTaBJIACT coboit TCOPCTUUCCKYIO OCHOBY JIAA

M3YYEHHUS MOCIEeIYIOMMNX KYpCOB XUMUYECKOro poduis — GU3nueckoi XUMUH, KOJIJIOUTHON

XHUMHHU, XUMHYECKOH TEXHOJIOI'UH, q)HSI/I‘IeCKI/IX METOJ0B UCCIICAOBAHUA.

Tao6auna 2.1.

CBs3b AUCIHUIIINHBI «KpI/ICTaJ'lJ'IOXI/IMI/IH» C MpeameCTBYIOIUMHA JTUCHUIIJIMHAMHU U CPOKH

X U3YyYCHUSA

Kon JlucuuninmHel, NpeAecTBYIOMNE TUCIUILINHE Cemectp
JMCLIUTUTAHBI «Kpucramioxumus»

b1.0.12 MaremaTuka 1,2
b1.0.13 dusznka 1,2
b1.B.20 WNndopmaruka 1,2
b51.0.06 Heoprannueckas xumus 2,3
b1.B.11 KBanToBas xumus 4
b51.0.07 Oprannueckast XuMus 5,6
51.0.08 dusnueckast XUMHS 5,6

Tabmmuna 2.2.

CBs3b AUCIHUIIINHBI «KpI/ICTaJIJIOXI/IMI/IH» C MOCJICAYIOIIUMHUA JTUCHUIIVIMHAMHA U CPOKH UX

U3y4eHusi



Kon JMCUMIUIMHBI, CIIEYIOIINE 32 TUCITUTIIIMHON Cemectp
JUCHATUIMHBI «Kpucrammoxumus»

b1.0.10 Kosutongnas xumus 7
B1.0.16 dusnueckue METOOBI UCCICIOBAHUSA 8
b1.0.09 XuMuyeckast TEXHOJIOTUS 8

B pe3yabTare 0CBOCHUSA IMCHUIIMHBI 00Y4aIOMIUIICS TOJKEH:

3HATh:

- OCHOBBI IU(PPAKIUOHHOTO METO/Ia UCCIIC0OBAHHS KPUCTAILIOB;

- (yHIaMeHTaNbHBIC TOHATHS, TCPMHHOJIOTHIO U CUMBOJIMKY KPHCTAJNIOXUMHU;

- 00IIMe MPUHIMITEI XapaKTEPUCTHKH U MHTEPIIPETAUN KPUCTAIUTMYECKUX CTPYKTYP;
- CHUCTEMaTHYECKYI KPUCTAIUIOXHUMHUIO;

- Hayayia 0000IEeHHON KPUCTAITIOXUMUH,

YMmerThb:

- HCIIOJIH30BaTh MIEPBUYHYIO KPUCTATIOCTPYKTYPHYIO nHpopMmaIuio A
OTIpe/ICNICHUs] OCHOBHBIX OCOOCHHOCTEH CTPOCHUS KPUCTAUIMYSCKUX BEIECTB;

- pemarth 3a7a4M 10 KPUCTATUIOXUMUU;

- OCYIIECTBIISITH IOMCK HEOOXOAUMOM KPUCTAIIOCTPYKTYPHOU HH(POpMALIHH;

- CaMOCTOATENHFHO (HOPMYITHUPOBATh 3agauy (PU3MKO-XMMHUYECKOTO HCCIEeIOBaHUS B
XUMHUYECKHNX CHCTEMax,

- TOJNIB3YSCh MONYYCHHBIMU 3HAHUSIMU, YMETh BHIOMpATh ONTUMAIIGHBIC MYTH U METOJIBI

pelIeHus MTOCTaBICHHBIX 33/1a4;
- TPOBOJUTH (PU3UKO-XMMUYECKHE UCCIIEJOBAHUS CUCTEM M IIPOLIECCOB C HCIIOIb30BAHUEM
COBPEMEHHBIX METOJI0B 1 IpruoopoB DXMA;
- TPOBOJUTH (PU3UKO-XMMUUECKHUE PaCUEThI;
- TI0JIb30BATHCS CIIPABOYHOM JINTEPATYPOH;
- rpaduyecky 0ToOpaXkaTh MOTy4YEHHbIE 3aBUCUMOCTH;
- QHAIM3UPOBATh U OOCYKIATh Pe3yabTaThl PUIUKO-XUMHUECKHUX UCCIIEIOBAHUIL;
- BECTH HAYYHYIO JUCKYCCHIO.

Baaners:
- HaBbIKAMH OPTAHM3AIMOHHBIX M TEXHOJOTMYECKHX TIPUEMOB B cdepe CBoei
npodeCCHOHATILHOM AEATENFHOCTH B 00JIaCTH N3YUSHUS KPUCTAIIIOB U TBEPBIX BEIIECTB.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCTIAITJIMHBI

[Ipouecc u3ydeHHs [OUCUUIUIMHBI HampaBieH Ha (OPMUPOBAHHME BJIEMEHTOB CJEIYIOIINX

koMmrereHuuit B coorBerctBru ¢ ®I'OC BO no nanHoMy HamnpaBJIeHHIO:
Tabauya 3.1.

Kon | HaumeHoBanne | NupukaTop | B pe3syJsbTaTte ocBoeHHA |




KOMIIETEHII KOMIETEeHIINH JTOCTHKEHHUSA AUCHUTLIMHBI 00yYaI0IHiiCH

U KOMIETEeHIINH JMOJIKeH:
Yuueepcanvnuvie komnemenyuu (YK) u unouxkamopuot ux oocmuscenus

YK-3 Cnoco0eH opranmso- YK-3.1. [lonumaer | 3HaTh — MeTOAMKH (QOPMHUpPOBa-

BBIBATh M PYKOBOAUTHL | 3pPeKTUBHOCT,  WC- | HUSA KOMaHJ; METOIbl Pa3paboTKH

paGoToii KOMaH/Ibl, BbI- | TOJIb30BaHUSI CTpaTe- | KOMaHIHOW cTpareruul u 3ddek-

padaTbIBasi KOMaH/I- TUM COTPYJHUYECTBA | THBHOTO PYKOBOJCTBA KOJIJIEK-

HYK CTPaTeruio JJist JUTST JIOCTUKCHHUST | THBAaMU; OCHOBHBIC TCOPHH JIU-

AOCTHUKEHUS MOCTAB- MOCTABICHHON IIeNH, | J€PCTBA M CTHIIN PYKOBOZCTBA.

JICHHOM 11eJIn OIIpEAENSAET CBOI0O | YMeThb — pa3pabaTeiBaTh KOMaH/I-

POJIb B KOMaH/Ie HYIO CTpareruto; (GopMyJIupoBaTh

YK-3.2. [Monumaer | 3agauu  4YjaeHaM KOMAHIBI IS

OCOOCHHOCTH TIOBEle- | JOCTIDKEHHS MOCTABIICHHOH IENH;

HUS BBIICJICHHBIX | MPUMEHITh 3(PPCKTUBHBIC CTUIIH
Tpynm  JIoAed, C | pYKOBOJCTBa KOMaHIOM.

KOTOpeIMA ~ paboraer | Biaamers: — yMmeHueM aHaw3u-

/B3aMMOJIEHICTBYET, poBaTh, MPOEKTHPOBATH W Opra-

YUUTBIBAET UX B CBOEH
JIeSITENIbHOCTH  (BBIOOD
KaTeropui rpymnmn
0N OCYIIECTBIISAET-
¢ oOpa3oBarenbHOMN
OpraHu3alKed B 3aBU-
CHUMOCTH OT  Lenei
MOJArOTOBKM —  TIO
BO3pPAacTHBIM  0COOEH-
HOCTSAM, TI0 STHHYEC-
KOMY WM DEJIHIHO3-
HOMY TIPHU3HAKY, COIU-
aJbHO HE3aIIUIICHHBIE
CIIOM  HaceleHus |
T.I.)

YK-3.3.  IIpornosu-
pyer pe3ynbTatsl (Toc-
JIEJICTBUS) JIAYHBIX
OEeUCTBUH W IUIaHU-
pyeT ToCIea0BaTelb-
HOCTh  IIaroB  Juist
JOCTIDKEHHUS
3aJaHHOT'O Pe3yJIbTaTa
VYK-3.4. DddexruBHO
B3aUMO/JICUCTBYET c
JIPYTUMU YJIEHAMH KO-
MaH/Ibl, B T.4. Y4aCTBYET
B oOMeHe wuH(pOpMa-
IHeH, 3HAHUI-MH U
OTIBITOM, U MIPE3EHTALUN
pe3yJbTaToOB paboThl
KOMaH/IblI

HU30BBIBATh KOMMYHHUKAIlUd B
KOMaHI€e s IOCTHIKEHHS IOC-
TaBJICHHOH  LIEJIH; METOAaMH
OpraHu3alii U YIPaBICHUS KOJI-
JIEKTUBOM.

Ilpogpeccuonanvuvie (IIK) komnemenyuu u unoukam

opbl UxX oocmudceHus

MK-3

CnocobeH  OKa3bIBaTh
UH(HOPMALIMOHHYIO
MOJIICPIKKY
CIEIHAIIACTaM,
OCYIIECTBIISIOIIAM

IIK-3.1 Bianeer HaBbI-
KaMH TIOWICKa He00Xxo-
IuMoW HMH(OpMalMKA B
po(heCCUOHATBHBIX
0azax maHHBIX (B T.U.
TTATEHTHBIX )

3HaTh:  METOIBl BEACHUS KOHC-
TPYKTOPCKUX paboOT W  TEXHO-
JIOTUYECKHX UCTIBITAaHUI

YMmers:  okaszpiBaTh  MH(OpMa-
[IUOHHYIO TOAJCPKKY CIELHaIH-
CTaM, OCYIIECTBISIOIINM HAy4HO-




HAy4YHO- IK-3.2. CocTaBiger | KOHCTPYKTOPCKHE paboTh u

KOHCTPYKTOPCKHE 0030p  NUTEpaTYPHBIX | TEXHOJOTHYECKHE UCTIBITAHUS

paGoTHI J | ICTOUHHKOB MO 3ajaH- | BiageTs: 3HaHMSAMH 10 BHJIAM

TEXHOIOIHIECKHUE HOW Teme, OQOpPMIIIET | KOHCTPYKTOPCKHX paboT M  Tex-

e — OTHCTBI O BBIMOJNHEHHOH | HONOTHYECKUX  MCTILITaHMiT B
pabore 1O 3agaHHOW | BEIOpaHHOU 0OJacTH mpodeccuu
dhopme

4. OBBEM JINCHUIIMUHBI 1 BUIbI YYEBHOMN PABOThI

Taoauna 4.1.
O0beM TMCHUIIMHBI M BU/IbI y4eOHOH padoThI
Bua yuedHoii paboThl Bcero 7
4acoB cemecTp
OO61mas TpyA0eMKOCTh AUCHIUTIINHBI 12 12
AynuUTOpHBIE 3aHATHS 64 64
Jlexumu 32 32
[IpakTHueckue 3aHATHS 32 32
CamocrosrenbHas padora cryaentoB (CPC) 8 8

5. COAEP)KAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHWYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbIX

5.1. CTpykTypa AuCHUNIHHBI

3AHATHUN

OO61mast Tpy10eMKOCTb JUCIUILIMHBI COCTABIISIET 2 3a4ETHBIE SIUHUIIBI, 72 Yaca

Tabauna S.1.
Pazgen nucnuminHbl Buner yaeOHoit paboThI (dac) Dopmbl
KOHTPOJIS
Jlexknuu [Ipaktu | Camoc-
= YeCKHE | TOsATe-
§ paboThl | JIbHBIE
3 paboThI
1. Monyis 1
1.1. | Yuenue o cuMMeTpHH 7 6 6 3anaun
1.2. | Cummerpus 7 6 6 1 Omnpoc,
KPUCTaJUIMYECKOU KOHTP.
pELIETKH pabora 1
1.3. | Perrenorpadus 7 4 4 1 ompoc
2. Monyis 2
2.1. | Xumuveckue CBsI3u B | [ 4 4 1 ompoc




KpHCTajiax

2.2. | lHapoBeie  kmagku  u | 7 2 2 1 orpoc
YITAKOBKH TECT

2.3. | Kpucramnoxumuueckue 7 2 2 1 ornpoc
panycel TECT

2.4. | U3zomopdusm u| 7 4 4 1 onpoc
noJaUMOpPu3M TECT

3. Monyns 3

3.1. | Kpucramnoxumus npocTeix | 7 2 2 1 KOHTD.
BEIIECTB pabora 2

3.2. | llapoBeie  kmagku  wu | 7 2 2 1 KOJIJIOK-
YITAKOBKH BUYM
Hroro: 32 30 8

5.2. Conep:xxanue qucuminubl « Kpucramioxummsi»
BBeaenue

1. Ilpemmer wu 3agaun KpUcTAIOXUMHH. OCHOBHBIE METOABI aHAIW3a M  CIIOCOOBI
MOJEIUPOBAHUS KPUCTAIIINYECKUX CTPYKTYP

2. OCHOBHBIE aCIEKTHI KPHCTAIUIOXUMHHU

3. MHOroo6pasue KpuCTALTHYECKUX CTPYKTYP

Oo0mas kpucrajnnioxumus. CHMMeTpHs MOJIeKyI.

1. Omnepauuu u 37eMEHTHl CUMMETpUU. TeopeMbl O COYETAaHHM 3aKpbITBIX 3JIEMEHTOB
CUMMETpUU

2. ToueuHble TpyNIbl CAMMETPUU. Mex1yHapoaHbIe CUMBOJIBI U cuMBOUIbI LlleHnduca

3. CucremMbl 5KBUBAICHTHBIX MO3UIHN. MI30TOHBI U H309/1PHI.

4. EauHu4HbIe U NOJspHBIE HanpaBieHus. [1oIpHOCTb U XUPATBHOCTh MOJIEKYJT

CuMMeTpusi KpHUCTAJIOB

1. I'pynnsl Tpancnsuuii. CtpoeHue kpuctaiaoB. CUMMeTpusi pemerok. Tumsl pemeTox.
Kpucrannorpadudeckue cucreMbl KOOpAMHAT. DJIeMeHTapHas sueiika

2. OTKpBITBIE ONEpalmMd H  DIEMEHTBl CHMMETPUH. ODJIEMEHThl  CHMMETPUYHOCTH.
ITpocTpaHCTBEHHBIE IPYIIIIEI CHMMETPHH.

Onucanue M CHCTEMATHKA KPUCTALIHYECKHUX CTPYKTYP

1. Yucno QopmMynabHBIX E€IUHHMII M PEHTICHOBCKas IUIOTHOCTh. MeKaTOMHBIE pPacCTOSHUS,
BaJICHTHbIE M TOPCHUOHHBIE YIubl. CpenHekBaapaTHuHble II0cKOCcTH. KoopamHanumoHHoe
YHCIIO U KOOPIMHAIIMOHHBIN MOIUAP.

2. CTpyKTypHBIE THUIBI U M30CTPYKTYpHOCTb. [IpocTeifiine CTpyKTypHBIE THIBL. MeTobl
M300paKeHUs U OMMCAHUS CTPYKTYP.

3. CemeiicTBa KpUCTAIUIMYECKUX CTPYKTYp. OCHOBHBIE, LIENIOYEUHbIE, CIIOUCThIE, KapKacHbIe U
KOOpJMHAIIMOHHBIE CTPYKTYpbl. CTPYKTYpHBIE KIIACCHI.

XuMHYeCKHe CBS3H B KPUCTAJLIIAX

1. OOmas Teopus MEKATOMHBIX B3aUMOACUCTBUNA. THITHI XUMUYECKOU CBSI3U

2. MexaTOMHBIC PaCCTOSHUS U TIPOYHOCTH CBSI3H.

3. Cucremarnka KpHUCTAJUIMYECKUX CTPYKTYp IO THITY CBSI3U. [ OMO- U TE€TepOIESCMHUYECKHE

CTPYKTYpBHI.

Kpucranioxumuyeckue paanychbl aTOMOB
1. ®wuznueckuil CMbICH, TUIIBI PAINYCOB




2.

Mogenu moneky:. [IpuHuun mioTHONW ynaKOBKH

JHeprusi KpUCTALIOXUMHYECKUX CTPYKTYP

1.

2.
3.

OcHOBHBIE  TEPMOAMHAMMYECKHE  COOTHOIIEHUS. OHepruss  HOHHBIX,
KOBAJIEHTHBIX, METAJUIMYECKUX CTPYKTYP

OHeprus MOJIEKYJISIPHBIX U APYTUX KPUCTAJIOB.

PacueT onTumanbHOM CTPYKTYpbI KPUCTAIIIOB.

3aBMCUMOCTD CBONCTB KPUCTAJUIOXUMHUYECKUX BEIECTB OT UX CTPYKTYPHI

1.

2.
3.
4

Onwucanue GpU3NUECKUX CBOWCTB C TOMOIIBIO TEH30POB.

3aBUCHUMOCTbD IEKTPUUECKUX CBOMCTB OT CUMMETPUU

JIBynydernpenomieHue, ONTHYECKasi aKTUBHOCTb U SHAHTUMOP(U3M KPUCTAILIOB.
[TonynpoBOIHUKH, CBEPXIIPOBOHUKHU, CETHETOIEKTPUKH, (EPPUTHI, TBEP/IbIC SJICKTPOIHUTHI.
[IpoBOIMMOCTh OPraHUYECKUX MOJIEKYJSIPHBIX KOMILUIEKCOB. TOMOXMMHYECKUE PEAKINHU B
TBEP/bIX TeJax.

PeanbHBbIC KpUCTAIBI

1.

2.

Toueunsie nedextsl. [ucmokammu. Mo3zamunocts. CTpyKTypa MOBEPXHOCTH M TBEPIBIX
IJICHOK.
Bnusiaue nedexToB KprcTaIioB Ha UX CBOMCTBA. JJOMEHHBIE CTPYKTYPHI.

CucremaTnyeckasn KPUCTAJVIOXUMHUA. CTPYKTypBI IPOCTLIX BCIIECTB

1.

N

OCHOBHBIE CTPYKTYpPHbIE THUIIBI METAJUIOB (M€Ib, MarHuili u J1p.). AHOMaJbHbIE
KPHUCTANINYECKUE CTPYKTYPHI.

CTpyKTYpBbl IPOCTHIX BEIIECTB — HEMETAIJIOB.

Koopaunanmst aromoB. M3MeHeHue XapakTepa CTPYKTYphl IO TIpynmnaMm I[EepHOINYECKOU
CUCTEMBI.

CTpyKTYpbl OUHAPHBIX COeIUHEHUH

1.
2.
3.

4.
S.

CrpyKkTypsl HHTEpMeETaIInueckux coequHennit (AB). CemelicTBa Meu, Maruus, o-xenesa.
CTpyKTypbl COeIMHEHUI MeTaJII0B ¢ HeMeTauiaMu (AX).

[IlapoBble YMakOBKH M KIAAKH. AKypHBIE CTPYKTYpbl. DakTOpHI, ONpeAessIomre BEIOOD
CTPYKTYpHOTr0 Tuna. Posib XUMHU4eCKOil CBS3H.

Oco0eHHOCTH KOOPIMHAIINY TIEPEXOIHBIX M HEMEePEXOAHBIX MeTaiuioB. Kiactepsr.
CrpykTypsl coeauHeHuit MetaioB (XY)

KpI/ICTaJIJIOXI/IMI/Iﬂ CHJIMKATOB

1.

2.
3.

OcHoBHBIE 4epThl CcTpoeHus cuiaukaroB. Kiaccudukamus cTpykTyp. 3aBHUCHMOCTh
(U3MUECKUX CBOICTB OT CTPOEHUSI.

W30BaneHTHBIN U reTepoBaJIeHTHBIN H30MOP(U3M B CUITUKATaX.

IIpupoaHbIe ¥ CHHTETUYECKUE LIEOIUTHI, UX CTPYKTYypa U puMeHeHnue. [Ienracuibl.

OpraﬂnquKaﬂ KPUCTAJIOXUMMUHA

1.

2.

How

o

Crepeoxumusi oprannyeckux mosekyn. Kondopmarmuu. Cummerpusa. KondopmanmoHHbII
HOJIUMOP(PU3M.

Teopuss mMIOTHOM ymakoBKM MOJeKyld. OCHOBHbIE MEXMOJEKYJISpPHbIE KOHTAKTHI.
KoopaunanuonHoe unciio. HeymioTHEHHbIE U IITIOTHENIIINE MOJIEKYJISIPHBIE YIIAKOBKH.
Crienuduueckue MexXMONEKYIIpHbIe KOHTAKThl. MeKMOJIEKYIsIpHbIE BOJIOPOIHBIE CBSI3U
OHeprus MeXMOJIEKYJIIPHOTO B3auMoAelcTBUA. CTPYKTYpHbIE MOJKIACCHl U aHU3O0TPONMS
CBOMCTB.

TepmoauHaMudeckue GyHKIIMA OPTraHUYECKOTO KPUCTAILIA.

CTpyKTypbl HOIMMEPOB U OMONOINMEPOB. BeIKN 1 MOIMHYKICOTHBI.



6. OBPASOBATEJIBHBIE TEXHOJIOI'MA

B mporiecce 00ydeHHs HCIONB3YIOTCS TPAIUIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH (JICKIIUH,
CEeMMHApBbI, IPAaKTUYECKHE PabOThl) U AKTUBHbIE HHHOBALMOHHBIE 00pa30BaTEIbHbIE TEXHOIOTUN

1. CemuHap B J[MAJOrOBOM pEXHUME IPUMEHSETCd B OCHOBHOM IIpU OOCYXICHUU
BBICTYIIJICHUI CTYACHTOB ¢ J0KJIanamu (pedeparamn)

2. ['pynmoBoii pa36op pe3yabTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ coTpyIHUKaMH U PYKOBOJUTEIAMH IPOGUIBHBIX J1a00paTOpuil M MpeaIpusTHH
- HOTEHIMAJIbHBIMU paO0TOAATENSMU BBIITYCKHUKOB.

B menoM mpum u3ydeHMHM Kypca aKTHBHBIE M MHTEPAKTUBHBIC (HOPMBI MPOBEICHHS 3aHITHN

cocTaBisAl0T He MeHee 30% ayIUTOPHBIX 3aHATHH.

7. HEPEYEHb YYEBHO-METOJAUYECKOI'O OBECIIEYHEHUA JJIA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCSA MO JUCHUAIIIIMHE (MOAYJIIO)

7.1. [lepeueHb-yuyeOHO-METOJUUECKOr0 00ecredeH sl sl 00yJaroIuXcsl 0 JUCIUILINHE!

1..M.I1.Ilackonbckas. Kpucramnorpadus. M.: Beiciias mikosna, 1984.

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

3. 3opkwmii [I.M. CumMmeTpusi MOJIEKYT U KPUCTAIUIMYECKUX CTPYKTYp. M.: MI'Y,
1986

4. 3opkuii [1.M. 3agauduk Mo KpUCTAUIOXUMUU U Kpuctamiorpapuu. M.: MI'Y,
1981.

7.2. Yka3zanus JJIA 06y‘IaIOH_[I/IXC$I 1O OCBOCHHUIO JUCIHHUITIIMHBI

Taoauna 7.1.

CoaepixaHue caMOCTOATEIBHOM PadoThl 00yUYaIOIIUXCSH

Homep Temvbi/6onpocul, 8biHOCUMbBLE HA CAMOCMOAMENbHOE Kon-6éo | @opmwi pabombl
pazoena usyuenue yacos
(memwi)
1. OCHOBBI PEHTTEHOCTPYKTYPHOI'O aHAJIN3A. 1 cobecenoBanue
2. /[MHAMUKa KPUCTAIUIOXUMUYECKUX CTPYKTYP. 1 cobecenoBaHUE

3. 3omophusm u momumMopdusm. 2 cobeceoBaHue




4, BaxHeiime CTpyKTypbl TEpHAPHBIX COSAMHEHUI. 2 cobecenoBanme

5. CTpoeHne KOHJACHCUPOBAHHBIX (a3 ¢ YACTUIHOU 2 cobecenoBanme
YIIOPSA0YCHHOCTBIO.
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12.
13.
14.
15.

16.

17.

18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTH U
IMPOMEXYTOYHOU ATTECTALLUU

Ilpumepnuie éonpocwl 01: codecedosanus

. McTopus pa3BUTHS KPUCTAJLIOXUMUH.
. IIpenmMer u 3a1auu KPUCTAIIIOXUMHUH. B3aUMOCBS3b COCTaBa, CTPOEHUS U CBOMCTB XUMUYECKUX

BCHIICCTB.

. CriocoObI 1 BapHaHThI KJIaCCU(UKAIIMU KPUCTAJUIOB: TI0 pa3MepaM, CAMMETPHH, CTPYKTYpe.

. Knmaccugukanus nmo cumMmmeTpun: KaTeroOpuH, CHHIOHUH, KIJIacChl, TPYIIIIHI.

. [loHsiTHE O KPUCTAIIINYECKON pELIETKE U AaTOMHOM CTPYKTYPE KPUCTAIIIMYECKOIO BELIECTBA.

. [TonsiTre 00 >nemMeHTapHOM sueiike. THUmbl siYeeK M0 CUMMETpUd. MHOTOBapHaHTHOCTDH BBIOOpa

AYCCK, IPUMUTUBHLIC 1 HCIIPUMHUTHUBHBIC STYCHKH.

. [IpaBuiia 0THO3HAYHOTO BBIOOpA dIIEMEHTApHBIX siueek. 14 Tumos pemetok bpaso.
. OCHOBHBIE JIEMEHTBI KPUCTAJUINYECKOW PEIIETKU: Y3JIbl, PAIBbI, INIOCKOCTH, UX XapaKTEPUCTUKH.

Kpucramnorpapuueckue miocKOCTH Kak BaKHEHIIHMHA 3JIEMEHT PEIIETKH.

. MeXI10CKOCTHBIE PpacCTOSHUS, PETUKYJIIPHAs INIOTHOCTh, 3aKOHOMEPHOCTH POCTA I'paHEeH.
10.
11.

KBanparuunsie hopmbl. BeiBoa 11 TPSIMOYTOJIBHBIX PEIIETOK.

WHupexchl B IPUMUATHBHBIX M HEIPUMHUTHBHBIX PEIIeTKax. 3aKOHBI TIOTaCaHus I IEHTPUPO-
BaHHBIX STYEEK.

[onsTne 06 oOpatHol pemerke. KBanparuunsie (opMbl B TepMHUHAX 00PAaTHOM PEIIECTKH.
CTpyKTYpHBIE TUIIBIL: TIOHITHE, KIIACCHU(HKAIINS, OCHOBHBIE XapaKTEPUCTHKH.

CHUMMeTpHsI KpUCTAIJIOB: 3JIEMEHThl CHMMETPHHU, 3aKOHBI UX B3aUMOJCHCTBHUS.

[IpocTeie popMbl: MOHATHE, OCHOBHBIE Ha3BaHMS, KIacCU(PUKAIHSA, POJIb B TU(PAKIIMOHHBIX
METOMAX.

[TpaBua mocTpoeHus crepeorpapuueckoi MPOeKIuy HIEMEHTOB CHMMETPHUHU U TPaHEel Kpuc-
TaJIJIOB.

[TonsiTHe O MPOCTPAHCTBEHHOW CUMMETPHH: HIIEMEHTHI CHMMETPUH, TIOHSATHE O TIPOCTPAHCT-
BEHHBIX TPYIIax.

CniocoObI BbIBOJIa TPOCTPAHCTBEHHBIX IPYII MMOACTAHOBKON KOOPIAUHAT U EPEMHOKEHUEM
MAaTpHIL.

XuMuyeckas CBsI3b B KpUCTAJUIAX: MOHHAS, METaJUInYecKasi, KoBajieHTHast. CUCTeMbI aTOMHBIX U
MOHHBIX PaInyCOB.

KoHnuenius naoTHeHIMX yakoBOK. XapaKTepUCTUKH YIAKOBOK: CIOMHOCTb, TUIIBI ITyCTOT,
KOA(GUITMEHT KOMITAaKTHOCTH.

[TonsiTre o TBepABIX pacTBOpax. M3oMopdHOe 3amerienne, paCTBOPHI BHEIPCHHS U BEIYUTAHHSL.
JledeKThI KpUCTAIITMYECKON CTPYKTYPBI: TOYSUHBIE NE(EKThI, MPOTSKEHHBIE Te(DEKTHI.
DHepreruka aedexTooOpazoBaHmUsl.

[TonsiTre 0 qudpaKIK BOIH, UCTOYHUKH BTOPHUYHBIX BOJIH JIJISI PEHTTC€HOBCKHX JTydeH.
Judpakius - kak u30upaTeabHOe OTpaKEHHUE.

®opmyna Bynwga-bparra.

Kpucrannorpaduueckas mioTHOCTb.

DKCHepUMEHTAIILHOE OTpeieNieHHe Yyucia (hOpMyJIbHBIX €IMHUI B sSTYEHKE.

CrnosxeHue BOJH, paCCeIHHBIX aTOMaMHU.

BriBog popmymsl ai1s pacueTa CTpyKTypHOTO (haKTopa 1o KOOpAUHATAM aTOMOB.



Ipumepwt 3a0anuit KOHMpoLHLIX padom

Konmponvnaa paboma 1
(no ananuzy cmpyKmypHuvix munoe)

1). Ha3zBaHnue CTpyKTypHOTO THIIA.

2). Cunronusl.

3). Tun pemetku bpags.

4). Yucno hbopMyJIbHBIX SIUHUI] B JICMCHTAPHOU STUCHKeE.
5). KoopauHanmoHHbIe Yncia U KOOPAUHAIIMOHHBIE MHOTOTDAaHHUKH.
6). Hanuuue u TN miuoTHeNeN ynakoBKy. 3aceI€HHOCTh IIYCTOT.

Konumponvnasn paboma 2

(no ananuzy cummempuu u Gopmvl KpUCMaIIU4ecKuxX MHO202PAHHUKOB)

1). CuHroHwus.

2). I'pynnia (popma) cHUMMETpHH.

3). Crepeorpadudeckast MPOEKIUs JIEMEHTOB CUMMETPHH.
4). 'nomoctepeorpaduueckas mpoeKus rpaHen.

5). Yncno u Ha3BaHUE MPOCTHIX (hopm

6). KoopnHaThl 6a3MCHBIX aTOMOB.

Kpumepuu oyenku omeema cmyoenma npu 6blnoJaHeHUU KOHMPOIbHOU padomul

Ouenka TpeGoBanus kK 3HAHUAM
OTIIUYIHO MPUBEJCHB  TIOJHBIC  MPABWIbHBIC  PEIICHUS, OTBETHl  T'PaMOTHO
apryMEeHTHPOBAHbI
XOpOIIIO JIOMYIICHB HE3HAYHUTEIbHBIC TOTPEITHOCTH TPH OTBETaX Ha BOIMPOCHI,
apryMmeHranus Oblja He TOJTHOM
VJIOBJICTBOPUTEIILHO | B OTBETaX HAa HEKOTOPHIE BOMPOCHI JOMYIIEHBI TPyOble OIMMOKH, YacTh
BBIBOJIOB HE apryMEHTHPOBaHA WM apTyMEHTHPOBAaHA HEMPABUIBLHO
HEY/IOBJIETBOPUTENIBHO | OTBeTHI HAa 50 u Gosee % BOMPOCOB OIMIMOOYHBI, OOJIBITMHCTBO BHIBOJOB

HC apryMCHTHUPOBAHLBI WJIM apr'YMCHTUPOBAHBI HCIIPABUJIBHO

Ipumepnvie mecmogyvie 3a0anus

Tecm 1

1. Cummerpus ¥ mpaBHILHOCTH BHEUIHEHW (POPMBI MPUPOAHBIX KPUCTAIIMYECKUX MHOTOIPAaHHUKOB -

9TO:

a) OTJINYHTEILHAS 0COOCHHOCTD KpUCTATNIMYCCKUX MHOT'OI'PAHHUKOB

6) 00s13aTeNnbHas 0COOCHHOCTD KPpUCTATNINYCCKUX MHOTOTPAHHHUKOB

B) OTJIUMYHTENLHAS U 00A3aTelIbHas 0COOCHHOCTh KPUCTATNIMYCCKNX MHOTOT'PaAaHHHUKOB

1") OTJIMYHUTECIIbHAsA, HO HEC 00s13aTeNnbHas 0COOCHHOCTD KpUCTAJNINYCCKUX MHOTOT'PAHHHUKOB

2. DnemeHTapHas siuehKa:
a) TOJDKHA 00J1a1aTh HAMMEHBITICH CUMMETPHEH.
0) nowkHa 007a1aTh HAUBBICIIIEH CUMMETPHEH.
B) HE J0/DKHA 001a/1aTh CHMMETPUEH
') HEe JIOJDKHA 00JIalaTh HAMMEHBIIEH CHMMETPHEH.




3. HekoTopblil 37MEMEHT CUMMETPHH, KOTOPBIA IETUT (GUTypy Ha JBE YacTH, PACIIOIOXEHHBIC IPYT
OTHOCHUTEIILHO JIpyTa KaK MpeaMeT U €ro 3epKaTbHOE OTPAXKCHHE, HA3bIBACTCS:
a) OCb CHMMETpUH, O) IMIIOCKOCTh CAMMETPHH, B) IIEHTP CAHMMETPHH, T)3JIEMEHT CHUMMETPHUH.

4. JluHus nepecedeHust IByX IUIOCKOCTEH Mo yrioM 90° siBIIsICTCS OCBIO CUMMETpUHU:
a) 2 nopsinka, 0) 3 mopsiaka, B) 4 mopsizika, r) 6 mopsijika.

5. dopMyliia CHMMETPUH TETPArOHAIbHON AUMUPAMHUIBL:
a) 3L44L36L,9PC, 6) L44L,5PC, B) 6L,9PC, r) L44L,5P,

6. Tonbko W3 OJTHOM rpaHU COCTOUT:
a) MOHO?Ip, 0) MUHAKOW, B) TUDJIP.

Tecm 2

1. Ecim i JITOBOM TOYKU KPUCTAJUIA, B3STOM BHYTPU HEIO, HAWJETCS TAKAS, 4TO CBONCTBA
KPUCTAJUIA B OBEMX 3TUX TOYKAX COBEPILIEHHO AHAJIOIMYHbI, TO KPUCTAJUIBI:
a) aHU30TPOITHBI, 0) OJTHOPOJIHBI, B) HEOTHOPOIHBI, T') CHMMETPHUYHBI

2. Slueiika, BHYTpU KOTOPOU HET y3IIOB:
a) Ha3bIBAETCs N1apaJuIEIOrPaMMOM,
0) siByIE€TCS IPUMHUTHUBHOM JIEMEHTAPHOM sTueiKoi
B) SIBJISIETCSI CJIOKHOM siueiKOM
I') SIBJISIETCS. IPOCTPAHCTBEHHOM pPeIIeTKOM

3. HexoTopblif >MeMEHT CHUMMETPUM, TIPU TOBOPOTE BOKPYT KOTOPOTO Ha HEKOTOPBIH OIMpe/elIeHHbII
yroJj, purypa cCOBMeNIaeTcsi cama ¢ co00i, Ha3bIBaCTCS:
a) OCb CHMMETPHUH, 0) IIIOCKOCTh CAMMETPHUH, B) IICHTP CUMMETPHH,
T') 2JIEMEHT CUMMETPUH.

4. JluHus nepecedeHus YeThlpeX IUIOCKOCTEH Moj yrioM 45° sBisiercst 0ChIO CHUMMETPUU:
a) 2 mopsjka, 0) 3 mopsiaka, B) 4 mopsanka, T) 6 mopsaka.

5. ®opmyrna CHUMMETPUH TPUTOHAIBHOM JUIMUPAMUIBL:
a) 4L36L,9PC, 0) L34L,4PC, B) L39PC, 1) L33L24P,

6. Han myHKo#M mepBOro cios HaxoguTcs Imap BToporo ciod. Ilycrora B o0omx ciydasx OKpy)KeHa
4eThIpbMsl apaMu. I1ycToTsl Ha3pIBatOTCA:
a) TeTPadApUUECKUMU, 0) OKTa3IPUUECKUMH, T) TeKCAdPUUECKUMU

Tecm 3

1. Ecniu mouytu Bce ¢u3MYECKHE CBOICTBAa KpPHUCTAUIAa B PA3NUYHBIX HANPABICHUSX PA3IUYHBL, TO
KPUCTAJUTHL:
a) aHU30TPOIHBL, 0) OTHOPOIHBI, B) HEOJHOPOAHBI, T) CAHMMETPHUYHBI

2. PerukynspHas MIOTHOCTH 3TO:
a) YHCJIO0 y3JIOB HA IMHUILY TUTOIIAAN
0) 4KCII0 Y37I0B Ha €MHMILY 0OBeMa
B) YKCJIO BEPIIMH HA €IUHUIY 0ObeMa
I') YMCJIO Y3JI0B Ha eUHMILY 0ObeMa



5.
a) 3L44L36L,9PC, 6) Le6L,7PC, B) 6L,9PC, 1) L44L,5P,

HekoTopblii 3MeMEHT CUMMETpHHM BHYTpU (DUTYypbI, uepe3 KOTOpYIO MpoBeAeHa Jrobas mpsMas,
BCTPEYAET OJMHAKOBbIE TOYKH I10 00€ CTOPOHBI OT LIEHTPA Ha PaBHBIX PACCTOSHUSAX, HA3bIBAETCS:
a) OCb CAMMETPHH, 0) IUIOCKOCTh CAMMETPUH, B) LIEHTP CUMMETPHUHU, T)3JIE€MEHT CUMMETPHH.

Kpucranis! HU31IEeH KaTErOpuu HE UMEIOT OCEM CUMMETPHHM MOPSIKA BBILIE:

a)3, 6)2, B)4,1) 6.

(DOpMy.]'Ia CUMMCTPUU rexcaroHaJILHOM JUIIApaMHAIbIL:

Tecm 4

1. KpaTqaﬁmee K13 BO3MOXXHBIX paCCTOHHI/Iﬁ MCXKAY OAUHAKOBBIMU TOUYKAMU B pAAY HA3bIBACTCA:

5.

6.

a) y3ei, 0) psil, B) mapaMmeTp psijia, T') TpaHb psijaa.

CrpykTypa Kpucrauia 31o:

a) OecropsA04HOE PacloNoKEHUE YaCTUL] B IPOCTPAHCTBE;

0) KOHKpETHOE PACIIOJIOKEHHUE YaCTULl B IPOCTPAHCTBE;

B) COUETaHME y3JIOB U I'PaHEH;

I) O9TO CIOCOO TPENCTaBIEHUS TIEPUOJUYHOCTH TOBTOPEHUS B MPOCTPAHCTBE OTICIBHBIX
MaTepHaIbHBIX YaCTUI] UM TPYIII YaCTHLI.

aﬂeMeHTapHLIfI yroJi moBopoTa OIpeaACIIsICTCs
a) n=360/cz, 6)Nn=360 "a, B)n=a/360.

B BhICIIElH KaT€ropuu TOJIBKO OJHA CUHTOHUS:
a) Kkyouueckasi, 0) TeTparoHajipHasi, B) TPUTOHAIbHasI, 0) poMOHUecKas.

dopMyna CHMMETPUM TETPArOHAIBHON ITPU3MBI:

a) 3L44L36L,9PC, 6) L44L,5PC, B) 6L,9PC, 1) L44L,5P,

N30MopdHBIMU SBIISIOTCS BELIECTBA!

a) TBEp/bIE BEIIECTBA, CXOAHbBIE 10 XMMHUUECKOMY COCTaBY M UMEIOIINE pa3HbIe O (pOpME KpUCTaILIBI
0)TBep/Ible BEIECTBA, CXO/AHbIE IO XMMUYECKOMY COCTaBy U UMeEIole OJin3Kue 1Mo (hopMe KpUCTalIbl
B)TBEp/IbI€ BEILIECTBA, pa3HbIE 10 XMMUYECKOMY COCTaBY, U pa3HbIe M0 (opMe KPUCTaIIIbI

I')TBEp/Ible BEIIECTBA, Pa3HbIE 10 XUMHUECKOMY COCTaBY, HO UMEIOIINE OJIU3KKE 0 (hopMe KPUCTAIIIBI

Tecm 5

CaBur TO4YkM OECKOHEUHOTO psija Ha OJUH MEPUOJl MACHTUYHOCTH BAOJIb HAINPaBJICHHUS TPAHCISALUU
3TO:

a) TepeHoC CUCTEMBI, 0) CHMMETpHUYHOE TpeoOpa3oBaHue,

B) MpeoOpa3oBaHUE CUCTEMBI, T') HECCUMMETPHUYHOE peoOpa3oBaHue

[To 3aK0HY OCTOSIHCTBA YTIIOB KPUCTAJUIOB!

a) BO BCEX KpHUCTAUIaX JAHHOIO BELIECTBA IIPM OAMHAKOBBIX YCIOBMSIX YIVIBI MEXKIY
COOTBETCTBYIOLIMMU T'PAHAMH KPUCTAJLIOB ITOCTOSHHBI.

0) BO Bcex KpuCTaulax JH00ro BEIIECTBA IIPU OAWHAKOBBIX YCJIIOBHUSX YIUNIBI MEXAY
COOTBETCTBYIOIIMMU I'PAHAMH KPUCTAIIJIOB IIOCTOSHHBI.

B) B HEKOTOPbIX  KPHUCTAJUIAX [JAHHOIO BEIECTBA IPH OJMHAKOBBIX YCIOBUSAX YIVIBI MEXAY
COOTBETCTBYIOLIMMU T'PAHAMH KPUCTAIIIOB IIOCTOSTHHBI.



) BO BCEX KpHCTaUlax JaHHOTO BeUIeCTBa MpPH OJWHAKOBBIX YCIOBHSIX YIVIBI MEXIY
COOTBETCTBYIOIIMMU T'PAHAMH KPUCTAILJIOB HEMOCTOSIHHBI.

3. VYrou moBopoTa BOKPYr JTUHHUH MEPECCUCHUS ABYX TUIOCKOCTEH CHMMETPHH:
a) OoJIbIIE yIiIa MeXKIY IIOCKOCTSIMHU
0) BIBOE OOJIBIIIE YTIIa MEXKTY IIOCKOCTSIMU
B) BJIBOC MEHBIIIC YTJIa MEXKAY IIOCKOCTSIMU
T) paBeH YTy MEXKIY TUIOCKOCTSIMU

4. TpuroHanbHasi, TETparoHagbHas, reKcaroHajdbHasi CAHTOHHH OTHOCSITCSI K KATETOPHH:
a) Hu3MIeH, O) CpeHel, B) BBICIICH.

5. ®opmynia CUMMETPUU TETPAaroHaIbHONU MUPAMHU/IBI:
a) L,4PC, 06) L,4L,5PC, B) 6L,9PC, r) L44PC,

Tecm 6

1. OpaunHakoBbI€ TOYKH, CBSI3aHHBIE MEXITY COOOM TPAHCIALMAMU B OECKOHEYHOM PsiTy Ha3bIBAIOTCS:
a) BepIIMHAaMU, 0) y3J1aMH, B) TPaHsIMHU, sueiKaMu

2. .Yemy paBHBI JBOIHBIC OTHOIICHHUS MTAPAMETPOB ISl IBYX JIOOBIX TpaHEei:
a) OTHONIICHHUIO MAJIBIX IICJIBIX YHCETT
0) OTHOIICHUIO OONBIIMX IETBIX YHCEIT
B) OTHOILEHUIO MAJIbIX JPOOHBIX YUCEI
I') OTHONICHUIO IPOOHBIX M IENBIX YUCEI

3. .Ecnu ecTb 4eTHast OCb CHMMETPHUH U Ha HEH IIEHTP CHMMETPHUH, TO MEPHEHAUKYISIPHO K HEHM MPOXOIUT:
a) TIOCKOCTh, 0) OCh, B) LICHTP, T) OCh U TUIOCKOCTb.

4. PomOudveckasi, MOHOKJIHHHAS, TPUKJIMHHAS CHHTOHUHM OTHOCSATCS K KATETOPHUU:
a) HU3IIeH, O) cpedHei, B) BBICIICH.
5. ®dopmyna cMMMETpPHH TPUTOHAIBHON MHPAMUIbL:

a) L44PC, 0) LsPC, B) L33P, 1) L44PC,
Y, B) MIETJISIMH, TTapajuieIorpaMMaMu
Tecm 7

1. Yto Takoe omeparuu CUMMETPHU:
a) oTpaxxeHue, 0) BpallleHHe, B)OTPaKEHUE U BpallleHHe, T) IePEeHOC U3 OJJHOU TOYKU B JPYTYIO

2. Ecnam ecTh OChb CUMMETpPUU T-TO MOPSJIKA U BAOJHh HEE MPOXOIUT IMIOCKOCTh CUMMETPHH, TO TaKUX
IUIOCKOCTEH:
a)n, 0)n-1, B)ntl, r)2n

3. ®opmyrna cHUMMETpHH Ky0a:
a) 3L44L36L,9PC, 06) 3L44L36L,6PC, B) 3L46L,9PC, 1) 3L44L36L,9P,

4. @dopMyia CHMMETPUH FeKCaroHaIbHOW MAUPaMHUIBI:
a) Le4PC, 0) Le4L,6PC, B) 6LsPC, 1) Lg6P.
5. Hang nyHko#l mepBOro ciosi HAXOAWTCS map BToporo cios. [lyctoTa B 000MX clydasx OKpy)KeHa



niecTho mapamu. [1ycToTsl Ha3bIBAIOTCS:
a) TETpa’IpUYECKUMH, 0) OKTadAPUUECKUMHU, T') TEKCAIAPUICCKUMHU

Kpumepuu OUECHKU omeema cmydenma npu 6blNOJIHEHUU mecmoeblx 3a0aHuil

Ounenka

TpeGoBanus K 3HAHUAM

OTJINYHO

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH TINIyOOKO U
IIPOYHO  OCBOWJI ~ INPOTrPaMMHBIM  MaTepuall,  HCYEPIBIBAIOLIC,
IIOCJIE0BATENBHO, YETKO U JIOTUYECKH CTPOMHO €r0 M3J1aracT, yMeeT
TECHO YBS3BIBATh TEOPHUIO C MPAKTHKOH, CBOOOJHO CIIpaBIsETCS C
3aJa4aMM, BOIIPOCaMU M JPYrUMH BHJAaMH IPUMCHEHHsS 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IPHU BHUJIOM3MECHEHUM 3aJaHUM,
IPaBUIbHO OOOCHOBBIBAET IPUHSTOE PEIICHUE.

XOpOLIO

OHGHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, C€CJIM OH TBCPAO 3HACT
Marcpuall, rpaMOTHO W II0 CYWICCTBY H3Jara€t €ro, HC JOITyCKas
CYHICCTBCHHBIX HETOYHOCTEHl B OTBETE Ha BOIIPpOC, IIPaBUJIbHO
MPUMCHACT TCOPCTUUCCKUC ITOJIOKCHUA IMPpHU PCHICHHH IIPAKTUYCCKHX
BOIIPOCOB U 3aaa4, BJIaACCT H€O6XOIII/IMI)IMI/I HaBbIKaMU U IpUEMaMU HUX
BBIIIOJIHCHHU .

YIOBJIETBOPUTEIILHO

OneHka «yqOBJIETBOPUTEIHHOY» BBICTABISETCS CTYIEHTY, €CIH OH
UMEEeT 3HAaHHMS TOJHKO OCHOBHOI'O XapaKTepa, HO HE YCBOWJI €ro
JeTajeid, JIOMYCKaeT HETOYHOCTH, HEJOCTAaTOYHO  IPAaBHIIbHBIC
(GOpMYIMPOBKH, HAPYIICHUS JIOTUYECKOW IOCIICIOBATEILHOCTH B
W3JI0’KEHUU MPOTPAMMHOT0 MaTepHana, UCTIIBITHIBACT 3aTPYAHEHUS TIPU
000CHOBAaHHUHU OTBETA.

HEYAOBJICTBOPUTECIILHO

OLeHKa «HEYIOBIETBOPUTEILHO» BBICTABIISIETCS CTYICHTY, KOTOPBIN
HE 3HaeT 3HAYUTEIHHOM YacTH MPOTPaMMHOI0 MaTepuaia, JOMYyCKaeT
CYIIIECTBEHHBIC OIIMOKU, UMEET 3aTPyJHEHUS TIPU OTBETE HA BOMPOCHI
u 000CHOBaHUU OTBETOB. Kak MpaBuIIoO, OIICHKA
«HEYJIOBJIETBOPUTEIIbHO» CTAaBUTCS CTYAEHTaM, KOTOpPbIE HE MOTYT
MPOJIOJDKUTh ~ 00ydeHue 0e3  JOMOJHUTEIBHBIX  3aHATUM  TIO
COOTBETCTBYIOIIEH TUCIMILIAHE.

Tunosble BOIIPOCHI K KOJJIOKBUYMY 0 TECOPUU CUMMETPUU U OCHOBaAM

reOMETPUIECCKOI0 CTPOCHUSA KPUCTAJLJIOB

1). Tlonatue o MpPOCTPaHCTBEHHON CUMMETPUU
2). OCHOBHBIE TIPOCTPAHCTBEHHBIC AIEMEHTHI CHMMETPHU: TUIOCKOCTH CKOJIB3SIIEI0 OTPAKSHHS,

BHUHTOBBIC OCH.

3). OcoOeHHOCTH B3aMMO/ICHCTBUS MPOCTPAHCTBEHHBIX AIEMEHTOB CHMMETPHHU, KOOPAUHATHBIN
croco0 BBIBOJIA TPYIIT CHMMETPHH.

4). TlpaBWIbHBIC CUCTEMBI TOUCK, OOIINE U YaCTHBIC CHCTEMBI.

5). KpatHocTh NpaBUIBHBIX CUCTEM TOYEK, POJIb IIPABHIBHBIX CHCTEM B CTPYKTYPHOM aHAJIH3E.

6). Xumuueckas CBs3b B KPUCTAILIAX, KOOPIUHAIMOHHOE YHCIIO.

7). Cucrembl aTOMHBIX ¥ HOHHBIX PAJIHYCOB.

8). KoHuenmus mIoTHEHIINX yITaKOBOK aTOMOB M HOHOB, OCHOBHBIC THITbI YITAKOBOK: JABYXCIIOWHAS U

TPEXCIIONHAS.

9). OCHOBHbBIE TUITBI IIYCTOT U MPHUHITUITBI PACUYETa UX 3aCEICHHOCTH.

10). [ToHsiTHE O TBEPABIX PAaCTBOPAX, OCHOBHBIC THITBI PACTBOPOB: 3aMEILICHHS, BHEPEHHS, BBIYNTA-

HHA.




11). OcHoBHbIC (pa30BbIe qHATPAMMBI C TBEPIABIMHA PACTBOPAMH.
12). Tlpenensl pacTBOpUMOCTH, 3aKOH Berapaa.
13). JedeKThl KpUCTAIUTMYECKON CTPYKTYPhI, TOYCUHBIE U MPOTKEHHBIE Te(PEKTHI.

Kputepuu onieHuBaHus1 0TBETOB

KomnnokBuym curtaeTcsi CIaHHBIM, €CJTM OTBEUYAOIIHM J1aeT JOCTATOYHO MOJHBIN OTBET, TOHUMAET
CBsI3b MaTepHalia JAHHOT'O pa3jenia ¢ JPYTUMH, B cilydae 3aTpyJAHEHUN OTKIIMKAeTCs Ha TOJCKAa3KU U
HaBOJISIIIUE BOTIPOCHI.

KonnokBuym cuntaeTcsi HeCJaHHBIM, €CJIM OTBEYAIOUINI HE MOXKET AaTh pa3BepHYTOTO OTBE-Ta,
€My HE MOMOTaloT MOACKA3KU U HABOSIINE BOTPOCHI.

Tunoevie 6onpocwl K 3auume no 1a60pamopHvim padomam

1). OcHOBHBIE TUIIBI PEIIETOK, peleTKu bpasa.

2). IIpuMHTHBHBIC U LIGHTPUPOBAHHBIC PEILICTKH.

3). Kpucraiunyeckas pemieTka U MHACKChl Musuiepa.

4). KBagpatudssie GOpMbI OPTOrOHATBHBIX CHHIOHUI.

5). [IpuHIHMITBI MHIUIUPOBAHUS BHICOKOCUMMETPUYHBIX KPUCTAILIOB.
6). Pacuer napaMeTpoB peLIETKH MO MEKIUIOCKOCTHBIM PACCTOSHHUSIM.
7). DneMeHTapHbIC IPUHIUITBI TP PAKIIHH.

8). Ycnosus mudpakiwu mo Jlays.

9). MeTox BpalieHusI.

8). ®opmyna Bynbda-bparra u «oTpaxarenbHasy TuppaKiuusi.

9). PertrenodasoBblii aHau3.

10). OcHOBHBIC IPHYHHBI TIOTACAHUN TU(PPAKIHOHHBIX PEPIICKCOB.
11). 3aBUCHMOCTb CTPYKTYPHOTO (hakTOpa OT KOOPIUHAT M UHIIEKCOB Muiuiepa.

Kpumepuu 3auumeul 1adéopamopnoii padomaut

Pabota cunrtaercs 3anIUILIEHHON P CIEAYIONUX YCIOBUAX:
- y4acTHe B BBIIIOJTHEHUU PaOOTHI;
- IPeI0CTaBJIEHNE OTYETa, OPOPMIIEHHOTO B COOTBETCTBUH C y4€OHO-METOANYECKUMU TIOCOOUSI-
MH K J1JaOOpaTOpHBIM paboTam;
- KpaTKHe, HO JOCTaTOYHO COJ/Iep KaTeIbHble OTBETHI Ha 2—3 BOMpOCca U3 MPUIIAraeMoro CIucKa.
IIpu HEBHIMONHEHUH JTIOO0T0 M3 TpeOOBaHMM, MEPEUUCICHHBIX BBIIIE, OCTAJIbHBIE MOTYT OBITH
3auTeHbl, HO paboTa He OYJeT CUMTATHCS 3alTUIIICHHON, ITOKa He OyIyT BHITIOJIHEHBI BCEe TPEOOBAHMS.

Ilpumepnvie KonmpoavHble 60RPOCHL K 3ayenty

1. Ilpeamer u 3amaum KpUCTALIOXUMHUHU. KpHCTAIUIOXMMMS KaK 4YacTh XUMHM M KaK METOJ
UCCIIeIOBaHMsI XMMHUYeckuX BemiecTB. OcHOBHOM 3akoH  kpuctamuioxumuu ([ompammunr,
Kanyctunckuit). O0mmue cBoiicTBa kpuctaiuioB. @opmyna Diinepa-/lexapra.

2. OCHOBHBIE ATaNlbl HICTOPUU PEHTTEHOCTPYKTYPHOT'O aHAJIN3a U KPUCTAINIOXUMHUH.

3. Tunsl XMMHMUYECKHMX CBsI3ed B KpuCTalyiax. OHeprus cBaseil. ['oMo- u rerepomecMuyeckue
CTPYKTYpHBI. XapakTep CTpyKTypsl. [Ipumepsr.

4. CtpyxTypHble TUIIBL. M30CTpyKTypHOCTH. OnucaHue NpoCcTENINX KPUCTAININYECKUX CTPYK-TYP.
5.M3omopdusm. CTpyKTypa TBEPIBIX PACTBOPOB.

6. Ilomumopdusm, nomutunusi, MopdoTponus. MOHOTPONHBIE M SHAHTUOTPOIHBIE MOIUMOP(HBIE
IIPEBPALICHMUS.

7. DY u K. Onucanue KpUCTANIMYECKUX CTPYKTYP IPOCTHIX BEIIECTB B paMKax MpPEACTaBICHUN
o [TV u ITHIK.



8. Ilycrorer B IIIIY wu IIIIK. Onucanne KpUCTAUIMYECKUX CTPYKTYp OMHApHBIX W TEPHAPHBIX
coenuHeHui B paMkax npezacrasiaenuit o [IIITY u ITHIK. ITpumepsl.

9. Kpucramnmyeckue CTpyKTypbl METAJIOB.

10. Kpucrammudeckue CTPYKTYpbl MPOCTHIX BEIIECTB, 00pazoBaHHBIX p-anmementamu VIIIL, VII u VI
TPy NEPUOINYECKOU CUCTEMBI.

11. Kpucrammmueckue CTpyKTypbl POCTHIX BEIIECTB, 00pa3oBaHHBIX p-asnementamu V, IV u Il rpynm
NEPUOINYECKON CUCTEMBI.

12. Kpucramiueckue CTpyKTypbl HHTEPMETAIIIUIOB.

13. Kpucrannueckue cTpyKTypbl OMHApHBIX COEIMHEHUH, ONMCHIBAEMbIE B PAMKAX IPEACTABICHUHN O
MY u K.

14. OOmias xapakTEepUCTHKA KPUCTALIMYECKUX CTPYKTYp OWHApHBIX coeauHeHud. [Ipumepsl.
AypHbBIE CTPYKTYPHbIE MOTHUBBI.

15. O61mas xapakTepucTuKa KPUCTANIMYECKUX CTPYKTYpP TEPHAPHBIX COEAMHEHUH.

16. CtpykTypHBIH TUTI IEPOBCKUTA. CETHETORIEKTPUKH.

17. CtpykrypHblii THI minuHenu. HopManbHas (npsimast) 1 oOpallieHHast IIHHENb.

Koadduuument obpamenns. Pepputsl U BX CBOHCTBA.

18. CtpykTypsbl cunukaros. Lleonutsl.

19. 3HavyeHHe PEHTTEHOCTPYKTYPHOTO aHAIM3a U KPUCTAIOXUMHH I XUMHH U MOJICKYJISPHOM
6uonoruu. bassl CTpYKTYpHBIX JaHHBIX.

20. I[Monsitue o pentrenorpaduu. ABTOMaTu4eckue Au(HpPaKTOMETPHI.

21. Merox mnopouika B peHTrenorpaduu. Muaexcsl Mumnepa. MeXIJIOCKOCTHBIE PACCTOSHUS.
VYpaaenune bporra-Byneda. ITlopsgok  orpaxenus. Pentrenorpamma. I[lpemcraBinenue o
pEeHTreH0(a30BOM aHAJIM3E.

22. CpaBHEHME pa3HbIX AUPPAKIIMOHHBIX METOJO0B U3YUEHUS KPUCTAININYECKONU CTPYKTYPHI.

23. I'pynnel cummerpun. Onepanuy M 3J€MEHTHl CUMMETPHH. 3aKpbIThIE OIEpalud U 3JIEMEHTHI
cummerpun. MuBepcus. IIoBOpOTHBIE M HHBEPCHOHHBIE OCH, CBOiicTBa. OmnucaHue CUMMETPUU
HeMeprouecKuX 00beKTOB. [Ipumepsi.

24. TovyeuHsle rpyNIIbl, CAMBOJIbI, IPUHIMIIBI UX TocTpoeHus. [Ipenenbusie rpynmnel. [Tprumepsl.

25. IIpoekuuu 3J1IEMEHTOB CUMMETPHH.

26. CumBonuku ['epmana-Morena u Illendauca. 3epkaibHble MOBOPOTHI M 3€pKaIbHO-TIOBOPOTHBIE
OCH, COOTHOILLEHUS C HHBEPCUOHHBIMH.

27. Tpancnsauuu, UX IUCKpeTHbIE Tpynmbl. Kpucrammmueckas pemierka, ee 6asuc. [IpumutuBHBIE U
HENPUMUTHUBHBIE [TAPAJIEIIOTPAMMBI U NIapaJUIEIEIUIIEbI IOBTOPSIEMOCTH.

28. Cummerpus pemieTku. ['onosapudeckue rpynmnsl, UX cBoiicTBa. OcoOble HAIPaBJIEHUS B PEILETKE,
UX CBOMCTBA.

29. Kpucramnorpapuueckie KOOpAMHATHBIE CUCTEMBI, UX BbIOOp. basuc kpucramnorpaduueckoi
KOOpAMHATHOM cucTeMbl. KoopauHATHBIN KpecT. DneMeHTapHas sueiika. [lapamerpsl pemerku. Buabt
KpUCTAIIIOrpapUuecKuX KOOPAUHATHBIX CUCTEM JUISl Pa3HbIX TUIIOB CUMMETpUHU pemieTkd. CHHTOHUS.
30. CnocoObl pa3MelieHus: y3j10B B aneMeHTapHoOU sueiike. Tumbl bpasa. [Ipoekius snemMeHTapHON
STYCUKH.

31. OcHOBHBIE CTPYKTYpPHBIE THIMBI Ul KyOMYeCKOW CHHTOHUHM. YHcIo (QOpMyNIBHBIX €IUHHUI[ B
AJIIEMEHTApHOU siueiike. PEHTTeHOBCKas TNIOTHOCTh KPUCTAILIA.

32. Kpucramiorpadpuyeckre TodeuHsle rpynmbl. CUMMETpUs KPUCTANIMYECKOTO MHOTO-TPaHHUKA.
IIpumepsl.

33. OTKpBbITHIE ONIEpPALMK U HJIEMEHTHl CHMMETPHH.

34. IlpocTpaHCTBEHHBIE TPYIIBI CUMMETPHH (CUMMOP(dHBIE 1 HeCUMMOpP(hHBIE), TPUHLIUIT UX BBHIBOJA.
35. KpucramioxumMuueckue paauychl, COOTHOLIEHHE ¢ opOuTanbHbIMU. VoHHBIE paauycsl. Metoa
Jlanne. Meramnueckue, KOBaJIGHTHbIE, BaHepBaaabcoBbl paguychl. [lonpasku ["onba-mmunara.

Kpurepuu onieHku 0TBeTa Ha 3a4eTe

Onenka Kpurepun orBera




3aurteHo ['mybGokoe u xopoliee 3HaHWE U TMOHHUMAaHUE TpPEAMETa, B TOM YHUCIIE
TEPMUHOJIOTHH u OCHOBHBIX MOHATHUH; TEOPETUYCCKHUX
3aKOHOMEPHOCTEH; (bakTUIeCKuX JAHHBIX; 00CTOSTETTbHBIN,
JIOTHYECKUI M TPAMOTHBIN OTBET BO BPEMs Ca4yM 3aueTa; yACIbHbIN BeC
OMMOOK IpU KOHTPOJIBHOM TECTUPOBAaHUH — He Oosee 50%.

He3auteno Cna0oe 3HaHUE OCHOBHOW TEPMUHOJIOIUHU, TEOPETUUECKUX
3aKOHOMEPHOCTEH, (PAKTUYECKHX JTaHHBIX, OITMOOYHBIA OTBET HA

3a4eTe; YACIbHBIN BeC OIMOOK MPU KOHTPOJIBHOM TECTHPOBAHUU —
oomee 50%.

9. VYYUEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHMUILIAHBI

9.1. YueOnas quTepatypa:

a) OCHOBHAasI JIUTepaTypa

M.I1.Iackonbckast. Kpucrammorpadus. M.: Beiciias nikona, 1984.

W.Hapau-Cab6o. Heopranunueckas kpuctaimoxumus. bynanemr, 1968.

boxkuii I'.b. Kpucrannoxumus. M.: Hayka, 1971.

3opkuii [1.M. CummeTpus MOJEKyn U KPUCTAUIMUECKUX CTPYKTYp. M.: u3a-Bo Mock. YH-Ta,

1986

5. 3opkuit IL.M. 3agauHuk 1O KpPUCTAIOXMMHUHM M Kpucramiorpapuu. M.: HU3a-Bo
MockoBckoro yH-Ta, 1981.

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

Ao E

0) AOMOJIHUTEIbHAS JIUTEpPaTypa

1. Tlopaii-Komuy M.A. OCHOBBI CTPYKTYPHOTO aHajlu3a XHMHUYECKMX COEJUHEHUH. M.:
Brrcmr.ik., 1982.

Kuraiiroponckuii A.M. Monekynsapasie kpucramisl. M.: Hayka, 1971

3. VYoamnc A. CtpykrypHas Heopranmdeckas xumus: B 31.M.: Mup, 1987-1988,T.1,2,3.

N

9.2. UHTepHET-pecypchl:

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas snexktponHas 6nbmuoTexa

http://elibrary.ru/default.asp Poccuiickas narmonanpHast OudnnoTeka

http://primo.nlr.ru http:/nbmgu.rudnexrponnas 6udamorexa Poccuiickoit rocyapcTBeHHOM
OoubIMoTEKN

9.3. IIporpammHoOe obecnevyenune

YHuBepcutrer oOecrieueH  HEOOXOIMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO H  CBOOOJHO
pacmpoCcTpaHseMOro MPOrPaAMMHOT0 00ECIIEYeHHUS, B TOM YHCIIe OTE€YECTBEHHOTO MTPOU3BO/ICTRA.


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

Kaxnapiii oOyuaromuiicss B Te4eHHE BCero mnepuoja oOydeHHs] oOecriedeH WHIUBUAYaTbHBIM
HEOTpPAaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOU MH(POPMALMOHHO-00pa30BaTeIbHOM Cpe/ie YHUBEPCUTETA
U3 JI000W TOUYKH, B KOTOPOH HMMeeTcs IOCTyNl K HH(POPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTu
«MHTEepHET» KaK Ha TEPPUTOPUHN YHUBEPCUTETA, TAK U BHE €€.

yHI/IBepCI/ITeT obecrnieueH CJICAYIOIIUM KOMIIJICKTOM JJUICH3MOHHOI'O mporpaMMHOro

o0ecrieueHus.

1. JluueH3moHHOE IpOTrpaMMHOE oOecreyeHue, ucnoibzyemoe B Uarl'y

1.1. Microsoft Windows 7
1.2. Microsoft Office 2007

1.3. Iporpammusrii kommuiekc MMUC “Busyanbnas Ctyaust TectupoBanus’™

1.4. AntuBupycnoe 10 Eset Nod32
1.5. CmpaBouHo-npaBoBasi cucrema “T'apant”

Hapsmy C TpaAUIMOHHBIMHA U3JaHUAMHA CTYACHTBI W COTPYAHUKH MMCIOT BO3MOKHOCTDH
IMMOJIB30BATLCA SJICKTPOHHBIMHU IMOJJHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Tabauya 9.1.

Ha3Banmue pecypca

Ccepuika/noctyn

DneKTpoHHas OMOIMoTeka oHlaiH «EquHoe OKHO K
00pa3zoBaTebHBIM pecypcam»

http://window.edu.ru

«O0pa3zoBaTenbHbIil pecypc Poccuny»

http://school-collection.edu.ru

®enepalibHbII 00pa30BaTEIbHBIA TOPTAL: YUPEKICHUS,
nporpammel, craiaapTsl, BY3b1, rectol EID, THA

http://www.edu.ru —

®DenepallbHbIN LIEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX
pecypcoB (DIINOP)

http://fcior.edu.ru -

ObC "KOHCVIJIbTAHT CTYJJEHTA". DnexrponHas
O61OIMOTEKAa TEXHUYECKOTO By3a

http://polpred.com/news

N3znarensctBo «JlaHbY». DIeKTPOHHO-O0MOIMOTEYHAS
cucreMa

http://www.studentlibrary.ru -

Pycckas BupTyaibHasi OMOIMOTEKa

http://rvb.ru —

NznatenbetBo «Jlanby. D1eKTpOHHO-O0MOIMOTEYHAS
cucrema

http://e.lanbook.com -

ExxenenenbHuk Hayku u oopasosanus FOra Poccun
«AxaneMus»

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

Hayunast snektponHas Oubauoreka «e-Library»

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

DnekTpoHHO-O0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DNEKTPOHHO-CIIPaBOYHAs CHCTeMa JOKYMEHTOB B cepe
obpazoBanus «MHPOpMUIO»

http://www.informio.ru

WNudopmannoHHo-mipaBoBas cucrema «l apant»

CereBas Bepcus, 1OCTyIHA CO BCEX
KOMIBIOTEPOB B KOPIIOPATUBHOMN
cetu Uarl'y

OneKTpoHHO-0nbnoreyHas cucrema «fOpai»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

JUJ1s1 IOJTHOIIEHHOTO MPOBEACHUS y4eOHOTro Ipoliecca 10 JaHHOW AUCIUILTMNHE UMEIOTCS:

1. Jlexuuu, npe3eHTanuu
2. KoHTpOJBHBIE TECTHI.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
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/

3. Cnucku BONPOCOB JUIsl TPOBEACHUS KOJIIOKBUYMOB.
4. BapuaHThl 3aJaHH U1 KOHTPOJIBHBIX Pa0OT.
5. Temaruka u onucaHue MPAKTUYECKUX PAOOT.

11. METOAUYECKUE YKA3AHUA JJIS1 OBYYAIOIIUXCSA
11O OCBOEHHMIO JTUCIUITJIMHbI

JlJig ycrenrtHoro 0CBOEHUS JIGKIIMOHHOTO MaTepuaia o0ydJaromuecs JOHKHbBI MOCEIIaTh  JIEKIUU
Y KOHCIIEKTUPOBATh UX B CIELIMAIBHYIO TETPAb.

OueHb MOJIE3HO Nepe] TEKYLIEH JIEKIIMed MPOCMOTPETh MaTepHra NpeablTyIIeH.

IIpy KOHCIIEKTMPOBAHUM CIEAYET 3allMChIBaTh JIMIIL OCHOBHBIE MOJOXKEHHS. Eciu BO3HUKAIOT
BONPOCHl IO YacTW MaTepuaiga U HET BO3MOXHOCTU BBISICHUTh HUX Cpa3y, CleAyeT OTMETUTh
OCTaBIIEECs] HEMIOHATHBIM U TOCIIE JIEKIMU (B CBOOOAHOE BpEeMs) HATH COOTBETCTBYIOLINI MaTepHrai
B JTeparype, MIHTepHeTe UK BBISICHUTH Y MPEMNoJaBaTeis BO BpeMs MPAKTUUYECKUX 3aHATUN WU Ha
KOHCYJIbTalIHSIX.

[Tpu moAroTOBKE K KOHTPOJIBHBIM paboTaM HEOOXOAMMO MOBTOPUTH COOTBETCTBYIOILIUI MaTepual.
ITo xoHTpOabHOM Ne 1 Hanbosee BaxHbIE BOIPOCHI:

- HOMEHKJIaTypa CTPYKTYPHBIX TUIIOB;

- OCHOBHBIE THIIbI PELIETOK;

- METOJIMKA MO/ICYeTa YUCIIa aTOMOB U ()OPMYIIBHBIX €AUHUIL (MOJIEKYIT), MPUXOIALINXCS HA
JJIEMEHTAPHYIO STYCHKY;

- BBISIBJICHHE IJIOTHEUIIEH YIIaKOBKH;

- OIIPE/ICIICHNE TUIIA IIJIOTHEUIIEH YIIaKOBKH;

- aHAJIM3 3aCEJICHHOCTH MyCTOT;

- KOOPJMHAI[MOHHBIE YUCIIa ¥ KOOPANHALMOHHBIE MHOIOITPAHHUKH.

ITo koHTpOIBHOM padoTe Ne 2:

- IPUHIIMIIBI IOCTPOEHUS cTepeorpapuueckoi MPOeKIUY AIEMEHTOB CHMMETPHH;

- IPUHLUIBI TOCTPOECHUSI THOMOCTEpeorpaduuecKoil MpoeKuy rpaneil KpucTaInyecKoro
MHOTOTPaHHHKA;

- pa3MHOXKEHUE IpaHel 3JIeMEeHTaMHU CUMETPHH;

- 0COOEHHOCTH B3aUMOJAECHCTBUSI 3JIEMEHTOB CUMMETPUU APYT C IPYrOM;

- KJTaccu(UKaLus NpocThIX Gopm;

- OCHOBHBIE THUITBI TPOCTHIX (HOPM.

PexomenayeTcst Takke BHEYPOUHOE IMOCELIEHHE JTaOOpaTOPHH C LENbI0 MOBTOPEHHs MaTepHuaia
[0 M3YYEHHUIO KPUCTAJJIOB HA MOJEJAX, UMEIOIIUXCS B Jab0paTopuu, MOCKOJIbKY ATOT HarJIsAHBIN
MaTepHual He MOKeT OBbITh JOCTYIHBIM BHE JlabopaTopuu. Pekomenayercst oOpaiaThCst K MepcoHaly
nabopaTtopu 3a HEOOXOIUMBIMH Pa3bsICHEHUSIMU U KOHCYJbTAI[USIMU.

[Ipu moAroTOBKE K MPaKTHUYECKUM 3aHITUSAM HEOOXOAMMO MOBTOPUTH TEOPETHUECKYIO YaCTh KaK
[0 KOHCHIEKTaM JEeKIU U ydyeOHMKaM, TaKk U [0 COOTBETCTBYIOIIEMY Yy4e€OHO-METOJINYECKOMY
nocoOuto.

KomnnokBuym npu3BaH 3akpenuTh MaTeprai Mo MPOCTPAHCTBEHHON CUMMETPUN U TEOMETPUUECKUM
3aKOHOMEPHOCTSIM (hOPMHUPOBaHMS CTPYKTYpbl W BHemHeill ¢opmbl kpuctamios. Ilpu moaroroske x
KOJUIOKBUYMY Takke HEOOXOAMMO THIATeNbHO NpopadoTaTh MaTephall, HCIOJb3ysd KOHCIEKTHI
JeKIM, YydyeOHble M y4eOHO-METOJMUYECKHMEe I0coOMs, JApyrue MCTOYHUKU (CIPaBOYHMKH,
sHIMKIONEH, UHTEpHeT).

3aueT C OLEHKOM — 3TO 3aBEPIUAIOILIEE OLIEHOYHOE CPEJACTBO IO AMCLMILIMHE, IO3BOJSIONIEE
YTOYHHUTHh YPOBEHb YCBOECHMs Marepuasa oOydaromumucs. Ilpu moaroroBke k 3adery, B oOmIeM,
PEKOMEHIYIOTCS T€ )K€ JeHCTBUS, YTO U B Clyyae IPYIHMX KOHTPOJIBHBIX MEPONPHUATHN: TIIATEIbHAS
nmpopaboTKa MaTepuajia M0 KOHCIEKTaM JICKIUH, Y4eOHBIM W y4eOHO-METOJUYECKUM IOCOOUSIM,
OpyruM HUCTOYHUKUA. Kpome 53Toro, HeoOXOAMMO BBIACIUTH Haubolee TpPyIHBIE pa3Aeibl |
c(hopMyIMPOBaTh BOMPOCHI MPEMOJaBATEINI0 K KOHCYJIbTALUU NIEPe]] 3a4ETOM.



PaGouass mnporpamma aucuuIuiMHbl «KpUCTANIOXUMUS» COCTaBJIIEHAa B COOTBETCTBHHM C
tpeboBanusmMu ®I'OC BO mno cienmanbaoctu 04.05.01. «DyHnaMeHTaIbHAS U TIPUKIIAIHAS XUMUS»,
YTBEP)KJIECHHOTO MpHKa3oM MuHHcTepcTBa 0oOpa3zoBanus U Hayku Poccuiickoit @epepauuu ot 13
puronrst 2017 1. Ne 652

[TporpammMy coctaBuia: K.T.H., mpodeccop kadbeapsl xumuu Apuakosa P.JI.

Pabouas mporpamma omo0peHa Ha 3acenaHud KadeApbl XUMHUU

[Tpotokoun 3acemanust Ne _ 10 oT « 20 » uioHsA 2023 r.

Pabouas nporpamma 0/100peHa y4e0HO-METOIUYECKUM COBETOM XUMUKO-

Oouonoruyeckoro _daxyapTeTa

[Tporoxon 3acemanust Ne __ 10 OT « 26 » WIOHA 2023 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHuU Y Ye0HO-METOAMYECKOr0 COBETa YHUBEPCUTETA

[Tporoxon 3acemanust Ne __ 10 OT « 28 » WIOHA 2023 r.




CeeeHus 0 mepeyTBep KIeHUN MPOrpaMMbl Ha OYePeAHOI YUeOHbIN IoJ U perucTpauuu
H3MEHeHU

YyeOHbIil Penrenue Buecennnie namMeneHus IToamuce 3aB.

roJI kadenpsl kadempoit
(Ne mporoxona, nara)




