


1. OEJH OCBOEHHUA TUCIUAIIJINHDbI

]_Ie.]'lﬂMI/l O0CBOCHHUA TUCHHUILJIHHBI «KpI/ICTa.]'l.]'IOXI/IMI/IH» ABJIAKOTCH:

- MH3YUCHUC (I)YH,[[aMeHTaJ'IbeIX HOHHTPIfI, HpeI[CTaBHeHI/IfI u (I)I/ISI/IKO-XI/IMI/ILIGCKI/IX MO,[[e.]'IeI\/'L

HUCIIOJIB3YCEMbIX TIPpU ONHUCAHWK CTPYKTYPbl XUMUYCCKUX COCIUHEHUN B KPUCTAJTMICCKOM

COCTOsAHUU U B MPAKTHUYCCKOM HCIIOJB30BAHUU ITOJYYCHHBIX 3HAaHUN 1151 PECIICHNT KOHKPETHBIX

Hay4HbIX U TCXHUYCCKUX 3a4a4,

- (I)OpMI/IpOBaHI/Ie CUCTCMHBIX 3HaHPIfI, TMO3BOJIAKO IUX FJ'IY6}K6 MOHATD SBJICHUA TIPUPOOBI,

TECOPECTUYICCKU OCMBICIIUTD H_II/IpOKI/Iﬁ KPYyI XUMHUYCCKHUX HBJ’IGHHfI;

- Pa3BUTHUC Yy CTYACHTOB 3HAaHUHN U YMeHI/Iﬁ B PCLICHNU MTPAKTUICCKUX BOIMPOCOB B obmactu

KPUCTAJUIOXUMUH,

- Pa3sBUTUC HAYHHOI'O MHUPOBO33PCHUA CTYACHTOB.

CI)opMI/IpyeMbIe JUCLIUTLIMHON 3HAHUS U YMCHU I'OTOBAT BbIITYCKHHKA JIaHHOM o6pa,3013aTeanof/'I

IPOrPaMMBbI K BBIITOJHEHHUIO CIEAYIOMUX 0000IEHHbIX TPYIOBbIX (PYHKLHH (TPYAOBBIX (PYHKIIHI):

Tabnuya 1.1.

Koa u nau-
MeHOBaHHe
npodgeccHoHa
JIbHOTO
CTaHAApTA

O0600meHHbIEe TPYAOBBIE (PYHKIHH

TpynoBbie pyHKIHH

Koa

HaumenoBanue

Ypose
Hb
KBaJIH
(puxan
HH

HaumenoBanue

Koxa

YpoBenb
(moaypos
€Hb)
KBaIU(
HKALHH

01.001 IMexa-
ror (megaro-
ruYecKas
AEeSATEIbHOCTD
B JOLUKOJIb-
HOM, HAYAJIb-
HOM 001IEeM,
OCHOBHOM
o0mem,
cpexHeM 00-
mem o0pa3so-
BaHuH) (BoC-
NUTATENb,
Y4HTEJIb)

Ilexarormueckas aesaTeaIb-
HOCTB IO TTPOCKTHPOBAHUIO
U peaTn3aliii OCHOBHBIX
00111c00pa30BaTEIBHBIX
mporpaMm

5-6

INexarormueckas
JEATENBHOCTD 10
peamu3amy IporpamMm
OCHOBHOTO U CPCIHETO
o0rero oopaszoBaHus

B/03.6

6




26.003

VYmpaBneHue cTaIusIMu

IIpoexTuposanue ocobo

[0 KOHTPOJIIO
KadecTBa OMo-

TCXHOJOTHYECCK
0ro mpoU3BOA-

CTBA npenapa-

TOB JAJIsI pacre-
HHBCOACTBA»

IECKOM M OMOTEXHOJIOTH-
FMECKOM IPOAYKIIMH Ha BCEX
pTanax npoU3BOJACTBCHHOTO
rporecca

3aLUM 110 IPOU3BOACTBY
ouomnpenaparos s pac-
TCHHUCBOACTBA

«Crneunaauct PaboT Mo MPOCKTHPOBAHUIO CIIOYKHBIX M3ACTHH U3
10 NMPOEKTH- W3ACTHH 13 HAHOCTPYKTYPHPOBAHHBIX
POBaHHIo0 HAHOCTPYKTYPHPOBAHHBIX KOMITO3HMIIHOHHBIX C/03.7
H3AeJIHI 13 KOMITO3HUIIHOHHBIX MaTepuaIoB
HAHOCTPYKTY MaTepUaIoB
PHPOBAHHBIX
KOMIIO3HIIHOH
HBIX MaTepH-
aJI0B»
40.011 ITposeaeHue Hay4aHO- IIpoBeneHNE NATCHTHBIX B/01.6
«Crneunaauct HCCIIeA0BATENbCKUX U HCCIICOBAHUH U
10 HAYYHO- OTIBITHO-KOHCTPYKTOPCKHX OTIpEIEICHHUE
HCCJIeJ0BaTe pazpaboToK mpH XapPaKTECPUCTUK
bCKHM H HCCIIe AOBAHUN HOPOAYKIHH (YCIYT)
ONBITHO- CaMOCTOSITETIbHBIX TEM ITposeaenue padbot o B/02.6
KOHCTPYKTOP 00paboOTKE ¥ aHATU3Y
CKHM pas- HAYYHO-TEXHHICCKOH
paboTkam» nrpopmanmu u
Pe3yIbTaToB
HCCIIEC JOBAHUMI
PyxoBoacTso rpynmnoi B/06.6
PabOTHUKOB IIPU
HCCIICJOBAHUU
CaMOCTOSITCTIBHBIX TEM
26.013 K Kontposs xauectsa ceippst|  A/01.6
OHTPOJIb KAUECTBA XHMH-
«CrneuaaucT U MATEPHANIOB B OPraHH-

2. MECTO JUCIMIUVINHBI B CTPYKTYPE OIIOII BO

Juctunnnza «KpHCTamIoXUMIs» OTHOCUTCS K YacTh, (GOPMUPYEMOI yU4aCTHUKAMH

oOpa3oBatesbHbIX OTHOIIEHHH biioka 1 u u3y4aercs B 7 cemectpe.

JuctmminHa «KpuctaanoxuMus» mpencrasisier coO00i TeOpeTHUecKyr OCHOBY AJIS
U3YYEHUs TTOCIENYIOMNX KyPCOB XUMUYECKOTO npoduist — Gpru3nvyeckoil XMMUH, KOJUIOUAHON

XUMHU, XUMHUYECKOUN TCXHOJIOTUH, (1)PI3PI“I€CKI/IX METOOOB HCCICAOBAHUA.




Tao6auua 2.1.

Ces3b AUCHUILIJIHHBI «Kpl/lCTa.]'l.]'IOXI/IMI/IH» C MpeAIeCTBYOIMMMH JHCHUIIJIMHAMHA H CPOKH
HX U3YyYICHUSA

Kon JIMCLMIINHBL, TPEALUIECTBYOLINE TUCLIUIIIINHE Cemectp
TVCLUTLTUHBI «Kpucrannoxumus»

b1.0.12 | Marematuka 1-4
b1.0.13 Ddusuka 1-4
b1.B.10 HNndopmatika 2
b1.0.04 Heopranudeckas xumus 2,3
b1B.17 KBanTOBast xumus 4
b1.0.05 Oprannueckast Xumus 5,6
b1.0.06 Duznueckas XUMHs 5,6

Tabmuua 2.2.

Cea3b AUCHHUIIIHHbI ((KpﬂCTa.]'l.]'lOXl/lMl/lﬂ» C NOCJECAYHIHUMHA JTHCIHUIIJIMHAMH U CPOKH HUX

H3y4eHUst
Kon JIMCHMIUINHBI, CIeAYIOINE 3a JUCLUTLIMHON Cemectp
IUACLIUTIIAHBI «Kpucrammoxumus»
51.0.08 Komnounnsas xumust 7
b1.0.17 dusznueckre MeTOAbI UCCIIETOBAHUS 8
51.0.07 XUMHAYECKast TEXHOJIOTHUS 8

B pe3yabTare ocBOeHHSsI JHCHUIIHHBI 00YYAIOLIUICS 10JIKEeH:

3HaTh:

OCHOBBI TH()PAKLIHOHHOIO METO/IA UCCIEIOBAHMUS KPUCTAJLIOB,

(byHIamMeHTaNbHbIE TOHSTHSI, TEPMUHOJIOTUIO U CUMBOJIUKY KPUCTAJUIOXHUMHUL,
o0111e MPUHIIMIIBI XaPAKTEPUCTHKH H HHTEPIPETALUH KPUCTAJUTMIECKUX CTPYKTYD;
CHCTEMATHYECKYIO KPUCTAIOX UMHIO;

Hayasia 0000IEeHHOI KPUCTAIIOXUMHH,

YMmern:
- HCIIOJIb30BaTh MEPBUYHYIO KPUCTAJIOCTPYKTYPHYIO UHPOPMALIUIO TSt
onpeneneHus



OCHOBHBIX 0COOEHHOCTEI CTPOEHUS KPUCTAJUINYECKUX BEILECTB;
- pelaTh 33Aa4u IO KPUCTAJNIOXUMUH,
- OCYILECTBJISITb MOUCK HEOOXOMUMON KPUCTAIIOCTPYKTYPHOH nHpopManuy,
- CaMOCTOSITENIbHO  (pOPMYJIMPOBaTh 3a7ady (PU3NKO-XUMHMYECKOrO MCCIEIOBAaHUS B

XUMHNYCCKHX

CUCTEMAX,
- TNOJB3YACHb NOJNYYUYCHHBIMU 3HAHUSAMU, YMETb BbI6I/IpaTb ONTUMAJIBHBIE TIYTU U MCTOAbI

perieHus

MIOCTABJICHHBIX 3a7a4,
- TPOBOIUTH (PU3NKO-XUMUYECKHE UCCIIEJOBAHUS CUCTEM H MPOLIECCOB C UCTIOIb30BAHUEM

COBPEMEHHBIX METOOB U MprOopoB PXMA ;

- TPOBOAUTH (PU3NKO-XUMUYECKHUE PACUETHI,

- MIOJIL30BATHCS CIIPABOYHOU JINTEPATY PO,
- rpaguuecku oToOpaXkaTh MOTyYESHHbIE 3aBUCHMOCTH,
- aHAJIM3UPOBATh U 00CYKIATh PE3YJIbTaThl (PU3HKO-XHMMUYECKHX UCCIIEIOBAHUI,
- BECTU HAYUYHYIO THCKYCCHIO.

Baagers:

HaBbIKaMW OpPraHU3allMOHHBIX W TEXHOJOIMYCCKUX TIPUEMOB B cq)epe CBOEI

npOdeCCHOHATILHOM eSITENTbHOCTH B 00JIACTH U3YUEHNS KPUCTAJUIOB U TBEP/BIX BEILECTB.

3. KOMIIETEHIIUHU OBYUYAIOHIETIOCsl, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA TNCHUILINHbI

IIponiecc w3yueHHWs AWCLMILIMHBI HANpaBjieH Ha (HOPMHUPOBAHUE HIIEMEHTOB CJIEIYIOLINX

komnereHunii B coorsercTBuu ¢ @®I'OC BO no naHHOMY HanpasieHHIO:

Tabnuya 3.1.
Kon HaumenoBanmue HNuauxarop B pesyabTare ocBoeHus
KOMIIETeHL| KOMIIETEeHIIHH AOCTHIKEHHSI AHCLHUILTHHBI 00y4ar0 i csl
HH KOMIEeTEeHLIHH AOJIHKEH:
Ynueepcanvnvie komnemenyuu (YK) u unouxamopust ux oocmuicenus
YK-3 CnocobeH opranuso- VYK-3.1. Tlommmaer | 3Hate — Metoauku (opmupoBa-
BbIBATb H PYKOBOAUTH | dPEKTUBHOCTE  HC- | HHS KOMAHI, METOABI pa3paboTKu
paboToii KOMaHAbI, BbI- | MIOJIB30BAHMS CTPAaTe- | KOMAaHAHOW cTpateruu U d¢dek-
pabaTbiBasi KOMaHA- TMH  COTPYAHMYECTBA | THBHOTO PYKOBOJACTBA KOJUICK-
HYIO CTPATeruio s JUTs JOCTH)KCHHSL | THBAMH, OCHOBHBIC TCOPUH JIH-
AOCTHIKEHHsI TIOCTAB- NOCTABJICHHOM LIENH, | ACPCTBA U CTHJIM PYKOBOACTBA.
JIeHHOi uesn OTPEACTIACT CBOKO | ¥YMerb — pa3pabaTeiBaTh KOMaHI-
POJb B KOMAHAE HYIO CTpaTeruro; (popMyIHpOBATH
YK-3.2. ITonmmaer | 3amaum  wieHaM KOMAaHIBI IS
OCOOCHHOCTH TOBEAC- | AOCTIDKCHHMS MOCTABJICHHOW LICIH;
HUS BBIJCICHHBIX | MPUMCHATh S(QECKTUBHBIC CTHIH
Ipynm  JIoAeH, ¢ | PYKOBOACTBA KOMAaHIOH.
KoTOpeIMH  paboTtacT | Boagerb: — yMcHueM aHamm3u-
/B3anMOICHCTBYET, poBaTh, MPOCKTHPOBATH W Opra-

VUHUTBIBACT UX B CBOCH
aesaTeapHOCTH  (BBIOOP
KaTeropui rpyIt
TIOJEH OCYINECTBISIET-

HU30BbIBATH KOMMYHHUKaIUH B
KOMAaHAC AJi1 JOCTHXKCHHS TOC-
TaBJICHHOW  [ENH,  METOJAMH
OpPTaHM3AIMH W YOPABJICHHUS KOJI-




¢ oOpa3zoBaTeabHO
Oopra’u3anyeii B 3aBU-
CHUMOCTH OT LEJeH
MOATOTOBKA —  TIO
BO3PACTHBIM  OCOOCH-
HOCTSIM, TI0 STHHYCC-
KOMY HJIH PCIUTHO3-
HOMY TPHU3HAKY, COLIH-
AIbHO HC3AIUIICHHBIC
CIOW  HACCICHUS U
T.IL.)

YK-3.3. Ilpornozu-
PYET pe3ynbraThl (1oc-
JCICTBHN) JTHUYIHBIX
ACUCTBUM W IUIAHH-
pyeT MOCIeaOBATEb-
HOCTh  LIArOB  JJIS
JOCTIKCHHUS
3aaHHOTO PE3yIbTaTa
YK-3.4. DOddexTuBHO
B3aUMOJICHCTBYET c
JPYTHMH  JICHAMU KO-
MaHJBI, B T.4. Y4aCTBYCT
B oOmeHe wuHGpOpPMA-

JCKTHUBOM.

OUCH, 3HAHHSI-MH |
OTIBITOM, M MPE3CHTALINN
PE3yIBTATOB paboThl
KOMAaH b
Obwenpogeccuonavnvie (OIIK) komnemenyuu u UHOUKAMOPL UX OOCMUNCEHUS
OIIK-6 Criocoben OIIK-6.1. Tlpeacras- | 3HaTh: OCHOBHBIC MpaBUIIa
MPENCTaBIIATh JBEICT PC3YyJIbTaThbl pa6o- npeacTaBICHUI
Pe3yJIbTAThI Thl B BHIC OTYCTA MO | OKCICPHMCHTATLHOTO MATCPHAIA
NpodeCCHOHANBHOI crangapTHOH (Gopme Ha | YMeTh: MPCACTABIATH MMOYYICHHBIC
NeSTEIbHOCTH p [ PYCCKOM sI3bIKe Pe3yJIbTATHI B BUIC OTUCTOB
o . | OIIK-6.2  Tlpeacras- | BnageTs: HaBbIKAMH BBICTYILICHHH
YCTHOW U NMUCBbMEHHOMU
aser uHoOpMaUMIO XM- | ¢ JOKIAZOM 1o pabore ¢
(bopme B cooTseTCTBHH MHYECKOTO COACPIKAHUS | UCIIOIb30BAHUEM
¢ HOpMamMu M1 ¢ yuerom TpeGOBaHMIl | MPE3CHTAIMOHHOTO MaTEpUAa
[paBujiamy, OubMorpadhuIecKon
HpI/IHHTbIMI/I B KYJIBTYPHI
npo(ecCHOHATBLHOM OIIK-6.3 T'oToBuT mpe-
coo01ecTBe 3CHTALMIO MO TEME pa-
OOTHI M IIPEACTABISCT €€
HA PYCCKOM H aHr-
JUICKOM SI3bIKAX
OIIK-6.4 IlpencrasuseT
pe3yabpTaTel  PaboOTH B
BUAC HAy4dHOH myOmm-
KaIMH TE3UCHI JOKNIAJA,
cratbs, 0030p) Ha
PYCCKOM M aHINIUUCKOM
S3BIKAX
IIpogpeccuonanvuvie (IIK) komnemenyuu u UHOUKAMOPHL UX OOCUNCEHUS
IIK-3 Crniocoben  oxaswiBarh | IIK-3.1 Brnagcer HaBbi- | 3HaTh:  MCTOABI BCIACHHS KOHC-
MH(OPMALOHHY IO KaMH TOHCKA HEOOXO- | TPYKTOPCKHX paboT H  TCXHO-
TIOJUIEPIKKY AUMON MH(BOPMAIMH B | JTOTHYECKUX HCIIBITAHHI
poheCCHOHATBHBIX ¥Ymerb:  okaseiBarh  uH(pOpMa-




CIIeLIMAINCTAaM, 0a3ax gaHHBIX (B T.4.

OCYIIECTBJISIO UM TIATCHTHBIX)

Hay4HO- IIK-3.2.  CocraBnser
KOHCTPYKTOPCKUE 0030p  MUTECPATYPHBIX
pa60TbI u HUCTOYHHKOB IIO 3adaH-

HOU Teme, odopmiser
OTYCTHI O BBIMOIHCHHON
pabore TO 3amaHHOMU

dhopme

TCXHOJOTN4C€CKUC
HUCIIbITAHUA

MHOHHYIO TOJACPKKY — CIICIIHAITH-
CTaM, OCYIIECTBISIIOIIUM HAYYHO-
KOHCTPYKTOPCKIC padoTs u
TEXHOJOTHUCCKIC UCTIBITAHHS
Bnagerb: 3HaHHSMH TIO BHAAM
KOHCTPYKTOPCKHX pPabOT H  TEX-
HOJOTMYCCKUX  HCIBITAHWHA B
BBIOpaHHOI obmactu podeccrn

4. OFBEM JJUCHUIINHBI U BUJIbl YYEBHOMN PABOTHI

Ta6auna 4.1.
O0bem auCUHMIIMHBI M BHABI y4eOHOH pa0oThl
Bua yueoHoii pabotsi Bcero 7
4acoB cemMecTp
OO1ast TpPyA0EMKOCTb TUCLIUTLTHHBI 108 108
AynuTOpHBIE 3aHATUS 30 30
Jlekiun 30 30
IIpakTudeckue 3aHATHSA 30 30
CamocrositenbHas padota ctyaentoB (CPC) 48 48

5. COAEP)KAHME JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JIEJIAM) C YKA3AHUEM OTBEJIEHHOI'O HA HUX KOJITUYECTBA
AKAJEMHUYECKUX WJIN ACTPOHOMHNYECKHUX YACOB 1 BUJIOB YYEBHBIX

3AHATHUN

5.1. CTpyKkTypa AHCUHMIIMHBI

OO1ast Tpy10eMKOCTh AUCLUIIMHBI COCTABJISAET 3 3aueTHbIX enuHuL, 108 yacos

Taoauna 5.1.

Paznen aucuuninHel Bune! yuebnoit paboTs! (dac) Dopmbl

KOHTPOJIS

Cemectp

Jexuyu ITpaxtn | Camoc-
yeckue | Tosire-
paboThI | IbHBIE

paboThI

1. Monys 1




1.1. | YueHue o cummerpuu 7 6 6 4 3anauu

1.2. | Cummerpus 7 6 6 4 Ompoc,
KPUCTAJIIIMYECKON KOHTD.
peLeTKn pabora 1

1.3. | Penrenorpadus 7 4 4 4 onpoc

2. Monyns 2

2.1. | Xumuueckue cBs3u B | 7 4 4 4 oIpoc
KpUCTaJIJIax

2.2. | Illaposbie KJIaJIK1 u| 7 2 2 4 omnpoc
YIAKOBKU TECT

2.3. | Kpucrannoxumuueckue 7 2 2 6 onpoc
paguychbl TECT

2.4. | Usomopdpusm u| 7 2 2 6 onpoc
noJuMophu3m TECT

3. Monyns 3

3.1. | Kpucrannoxumus npocteix | 7 2 2 8 KOHTD.
BEIECTB pabora 2

3.2. | Haposble KJIaJIK1 u| 7 2 2 8 KOJLJIOK-
YIaKOBKU BUYM
Hroro: 30 30 48

5.2. Copepkanue aucuuminnbl «Kpucraaioxumus»
Bsenenne
1. TIlpemmer u 3amaum kpuctaioxumMuu. (OCHOBHBIE METOABI aHAIM3a M CHOCOOBI

MOZIENTUPOBAHMSI KPUCTAJUINYECKUX CTPYKTYP
2. OCHOBHBI€ aCNEKThl KPUCTAIIOXUMUHU
3. MHoroo0pa3ue KpHCTaJUINYeCKUX CTPYKTYP

O6mas kpucrasioxumusi. CHMMeTpHSI MOJIEKY.I.

1.

2.
3.
4.

Onepanu M 3J€MEHTHl CHUMMETpUH. TeopeMbl O COYETAaHHM 3aKpPBITBIX 3JIEMEHTOB
CUMMETPUU

Toueunsble rpynIel CHMMETpUH. MexxayHapoaHble CUMBOJIBL U cuMBoutbl Lendaica
CucteMbl 5KBUBAJIEHTHBIX MO3ULMHI. HI30r0HBI U H303PHL.

Enunnunblie u nonspHele HanpasiaeHus. [101pHOCT U XMPaIbHOCTD MOJIEKY T

CuMMeTpHsi KpHCTAJLIOB

L.

2.

I'pynner  Tpancnsauuii. Ctpoenue kpucramioB. CuMMeTpust pewerok. THIbI peleTok.
Kpucramnorpadguueckie cuCTeMbl KOOPAMHAT. DJIEMEHTapHAas siueika
OTKpbITBIE  OMEpallud W BJEMEHTbl CUMMETPUU.  DJEMEHTbI
IIpocTpaHCTBEHHBIE IPYIIIIBI CHMMETPHHL.

CUMMETPUIHOCTH.

OnucaHne ¥ CHCTEMATHKA KPHCTALIHYECKUX CTPYKTYP

1.

Uuncno (OopMyNbHBIX €IMHUL M PEHTI€HOBCKAasl IJIOTHOCTb. MeKaTOMHbBIE PacCTOSHHS,
BaJIEHTHbIE U TOPCUOHHBbIE yribl. CpenHekBajgpaTHUuHble IulockocTu. KoopanHainuoHHOe
YHUCJIO U KOOPAUHALMOHHBIN MOIU3AP.

CTpyKTypHBIE THIBI U M30CTPYKTypHOCTb. Ilpocteiimne cTpykTypHble TuIbl. MeToabl
n300pakeHHsl U OIIMCAHUS CTPYKTYD.

CemeiicTBa KpucTaIN4ecKuX CTPYKTyp. OCHOBHBIE, LIeTIOUEUHbIE, CIOUCTbIE, KapKacHbIE U
KOOPJUHALIMOHHBIE CTPYKTYpbl. CTPYKTYpHBIE KJIACCHI.




XUMHYECKHE CBSI3H B KpucTaJjaiax

1.
2.
3.

OOu1ast TeOpHsi MEKATOMHBIX B3aUMOAEHCTBUN. THUITBI XMMUYECKOH CBSI3H
MesxaToOMHBIE pACCTOSIHUS U TPOUYHOCTD CBSA3H.
CucremaTtnika KpUCTAJUIMUECKUX CTPYKTYp MO TUMY CBs3U. ['OMO- U rereponecMuyeckue

CTPYKTYPBIL.

KpI/ICTaJIJIOXI/IMI/I'leCKI/le paanycCbl aTOMOB

1.
2.

@u3nuecKuil CMBICH, TUIIBI PaANYCOB
Mogenu mogneky. [IpuHuUn miIoTHOM ynakoBKU

JHepPrusi KPUCTANIOXUMHYECKHX CTPYKTYP

1.

2.
3.

OcHOBHBIE ~ TEpMOAMHAMMYECKHE  COOTHOLIEHUS.  DJHEPIUs  HMOHHBIX,
KOBAJICHTHBIX, METAJUIMYECKUX CTPYKTYP

OHeprust MOJNEKYJISIPHBIX U APYTUX KPUCTAJIIOB.

Pacuet onTuManbHON CTPYKTYpPBI KPUCTAJIOB.

3aBHCHMOCTDb CBOMCTB KPHCTAVIOXHMHYECCKHX BEIMECTB OT HX CTPYKTYPbI

L.

2.
3.
4

Onucanne Gpu3nIecKux CBOHCTB C MOMOIIBIO TEH30POB.

3aBUCHUMOCTD 3JIEKTPUYECKUX CBOICTB OT CUMMETPHUH

JByydernpenoMieHne, ONTHYeCKasi akTUBHOCTb U SHAHTUMOP(HU3M KPHCTAJLJIOB.
[TonynpoBOAHUKY, CBEPXIPOBOHUKH, CETHETOIIEKTPUKH, (PEPPHUTHI, TBEPABIE JIEKTPOIHUTHL
IIpoBOIMMOCTE OPraHUYECKUX MOJIEKYJIIPHBIX KOMIUIEKCOB. TOMOXMMHUYECKHE PEaKLUU B
TBEP/BIX TEJAX.

PeasnbHble KpUCTALIBI

1.

2.

Toueunrle nedexrer. ucnokanuu. Mozandnocts. CTpyKTypa MOBEPXHOCTH M TBEPIBIX
IUIEHOK.
Bnmsinue nedekToB KpUCTAIIOB HA X CBOMCTBA. JJOMEHHBIE CTPYKTYPBI.

CucremaTnyeckasi KpucTaI0XumMusi. CTPYKTYpbI HIPOCTHIX BelecTB

OCHOBHbBIE CTPYKTYpPHBIE THIBI METAIOB (MeAb, MarHuid W Jp.). AHOMAaJbHbIE
KPUCTAJIIIMUECKUE CTPYKTYPBI.

CTpyKTypblI IPOCTHIX BELIECTB — HEMETAJLIOB.

Koopaunauus atomos. M3MmeHeHHe XapakTepa CTPYKTYypbl MO TpyHnnaM INEpPUOAHYECKON
CUCTEMBI.

CTpyKTYypbI OMHAPHBIX COeIHHEHUN

I.
2.
3.

4.
5.

CTpykTyps! HHTepMeTaIuecknx coequnennii (AB). CemelicTBa Menu, MarHusi, oL->Kenesa.
CTpykTyphl COenMHEHUIT MeTajuoB ¢ HeMeTamaaMu (AX).

[ITapoBble YMakoBKM MU KJIAAKH. AXKypHbIE CTPYKTYpbl. PakTopbl, onpeaenstoniue BbIOOp
CTPYKTypHOro Tuna. Posb XuMu4ueckoi CBs3u.

OcobeHHOCTH KOOPANHALIMY MTEPEXOHBIX U HEMEePEXOAHbIX MeTaIuIoB. Kiactepsl.
CrpykTypsl coenunenuit metasuios (XVY)

KpHCTaJ'l.]'IOXI/IMI/IH CHJIMKATOB

I.

2.
3.

OcHOBHbIE 4epThl CTpOeHus cuiaukaroB. Kiaccupukamust cTpykTyp. 3aBHCUMOCTD
(pU3MUECKUX CBOMCTB OT CTPOEHUSI.

H30BaneHTHBIN U reTepOBaNIEHTHBIH N30MOP(U3M B CHIINKATAX.

IIpupoanble 1 CUHTETUYECKHE LIEOJIUTBI, UX CTPYKTYypa U npuMeHeHue. [lenracubl.



Oprasnuueckasi KPUCTALIOXUMUS

1. Crepeoxumusi opranuueckux mosiekyn. Konpopmaimu. Cummerpusi. KoHpopmauuoHHbIH
OJIUMOPU3M.

2. Teopusi TUIOTHOH ymakoBKH MoJieKyJ. OCHOBHBIE MEXKMOJEKYJISIPHbIE KOHTAKTBL

KoopaunaimonHoe 4nciio. HeynjaoTHeHHbIE U TNIOTHENIINE MOJIEKYJISIPHBIE YIIAKOBKH.

Crenudrueckie MEKXMOIEKYIISIPHbIE KOHTAKThL. MeKMOJIEKYIISIpHbIE BOJOPOHBIE CBSI3U

4. DHeprus MEKMOJEKYJSIPHOrO B3aumopaeicTBusi. CTPYKTypHBbIE TOAKIACCHI U aHU3OTPOIIHS

CBOJCTB.

TepmoaunaMudeckue GyHKLUN OPraHHUECKOTO KPUCTAJLIA.

6. CTpyKTyphl MOJUMEPOB 1 OMONOIMMEPOB. benku 1 MOIMHYKICOTHBI.

W

i

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MM

B nporecce 00ydeHus HCIOIB3YIOTCS TPAAULIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH (JIEKIIHH,
CeMHHApBI, MpakTH4ecKue paboThl) U aKTHBHbIE HHHOBALMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOHH

1. CeMmuHap B JHAJOrOBOM pEXHME MPHMEHSETCS B OCHOBHOM IpU OOCYXKISHUH
BBICTYIUICHUH CTYIEHTOB ¢ nokianamu (pedeparamu)

2. I'pynroBoii pa3dop pe3ysibTaTOB KOHTPOJIBHBIX paboT

3. Berpeun ¢ COTpYIHUKAMU M PYKOBOAHUTENSIMU MTPO(HUIbHBIX Ja00paToOpHii ¥ MPeanpHsTHiA
- NOTEHLMATBHBIMU PA0OTONATENSIMHU BbITYCKHUKOB.

B menom mpu uM3ydeHHH Kypca aKTHBHBIE M MHTEPAKTHBHBIE (POPMbI MPOBENEHHS 3aHSATHIA

COCTaBIIAIOT He MeHee 30% ayqUTOPHBIX 3aHATHH.

7. NEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHMUA JIA
CAMOCTOSITEJIbHON PABOTBI OBYUYAIOIUXCA IO AUCHUILIAHE (MOJIY.JIIO)

7.1. IlepeuyeHp-y4eOHO-METONUYECKOTO OOecrieueH s AJ1s1 00YHarOLIIXCsI [0 AUCLUIIIHHE:

1.M.IT.Tackonbckast. Kpucramnorpadus. M.: Beicias mkomna, 1984,

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

3. 3opkuii ILM. Cummerpust MOJIeKyJ M KPUCTAJUIMYECKUX CTPYKTYp. M.: MI'Y,
1986

4. 3opkwmii [LM. 3anayHuk MO KPUCTALIOXUMHU U Kpuctamiorpadpuun. M.: MI'Y,
1981.

7.2. VkazaHusi 11 00y4aroIuXCsl M0 OCBOSHUIO TUCIIUTLTHHBI

Tao6auua 7.1.

Copep:xaHue caMOCTOSITEILHOI padoThI 00y4ar0HXCS

Homep | Temwi/sonpocst, evinocumvie na camocmosmensnoe | Kon-60 | @opmer pabomet
pazoena usyyenue yacos
(memvt)



L OCHOBBI PEHTI€HOCTPYKTYPHOI'O aHAIU3a. 9 cobecenoBaHue

2. JlMHaMMKa KPUCTAJUIOXUMUYECKUX CTPYKTYP. 9 cobecenoBaHue

3. M3oMopdusm u nosumophusm. 10 cobecenoBanue

4. BakHelilye CTpyKTypbl TEPHAPHBIX COEAMHEHUI. 10 cobecenoBanue

5. CTpoeHne KOHJEHCUPOBaHHBIX (pa3 ¢ YaCTHUHON 10 cobecenoBanue
YIOPSAOYEHHOCTBIO.

N B~ W N —

~

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22

8. OHEHOYHBIE CPEACTBA JUIsA TEKYHIEI'O KOHTPOJIS1 YCHEBAEMOCTH U
INPOMEXYTOUYHOU ATTECTALIUN

Ilpumepnsie eonpocwt 011 cobecedosanus

. UcTopus pa3BuThs KpUCTAIIOXUMUU.
. [lpeamert u 3agaun KPUCTAIUIOXUMHUN. B3aMOCBS3b cOCTaBa, CTPOSHUS U CBOMCTB XUMHUYECKUX

BCIICCTB.

. Crioco6bI 1 BApHAHTHI KJIACCU(PUKALIK KPUCTAJUIOB. TI0 pa3MepaM, CHMMETPHH, CTPYKTYPE.

. Knnaccudukarms o cuMMeTpun: KaTeropyu, CHHIOHUH, KJIACChI, MPYIIIIbL.

. IloHsTe 0 KpUCTATNYECKON peleTKe U aTOMHOM CTPYKTYpPe KPUCTAIINYECKOT'O BEeLIeCTBA.

. Ilonsitie 00 snmemeHTapHOM stuelike. Thmbl ssueek o CUMMeTpruu. MHOTOBapHUaHTHOCTh BEIOOpa

AYCCK, IPUMHUTUBHBIC 1 HCITPUMHUTUBHBIC STUYEHKH.

. IlpaBua ofHO3HAYHOTO BBIOOPA 3JIEeMEHTApHBIX siueek. 14 TuroB pemeTok bpasa.
. OCHOBHBIE 3JIEeMEHThI KPUCTAUTMYECKOH PEIIETKH: y3JIbl, PSIbI, TUIOCKOCTH, UX XapaKTEPUCTUKH.

Kpucrautorpadpuueckue miocKOCTH KaK BAKHENIIHI 2JIEMEHT PEIeTKH.

. MeXIu1oCKOCTHBIE PACcCTOSIHUS, PETHUKYJISIPHAS TUIOTHOCTh, 3AKOHOMEPHOCTH POCTa TPaHei.
10.
11.

Keanparuunsie Gpopmbl. BEIBOA 17151 IPSMOYTOIBHBIX PELIETOK.

HHpexchbl B MPUMUTHBHBIX U HEMPUMHUTHUBHBIX PEIIETKAX. 3aKOHBI ITOTACAHUs ISl LIEHTPUPO-
BaHHBIX STYEEK.

Ioustre 06 o6paTHO pemeTke. KBanpariunbie GopMel B TEpMUHAX OOPATHOM PEIIETKH.
CTpyKTypHBIE TUIIBI: IOHATHE, KJIACCH(UKALINS, OCHOBHBIE XaPaKTEPUCTHKH.

CuMMeTpHst KPUCTAIOB. 3JIEMEHTBI CHMMETPHH, 3aKOHBI UX B3aUMOICHCTBUSL.

IpocTeie Gpopmbl: MOHATHE, OCHOBHBIE HA3BAHUS, KIaCCU(UKALMS, POJIb B TUPPAKLIOHHBIX
METOAAX.

Ipasunia moctpoeHust cTepeorpaduueckoi MPOeKLHH JIEMEHTOB CHMMETPUH U TPAHeH Kprc-
TaJIJIOB.

ITonsiTHE O MPOCTPAHCTBEHHON CUMMETPHUH: 3JIEMEHTBI CHMMETPHH, TIOHSTHE O MPOCTPAHCT-
BEHHBIX IPYIIax.

CriocoOrI BBIBOAA MPOCTPAHCTBEHHBIX TPYII MTOJICTAHOBKOM KOOPIAUHAT U IEPEMHOKEHUEM
MAaTpHII.

XUMHUECKas CBSI3b B KPUCTAJUIAX: HOHHASI, METAJUTMUECKAs], KOBAIeHTHAss. CUCTEMBI aTOMHBIX U
HOHHBIX PaJINyCOB.

KoHuenimst mnoTHeHINX yIakoBOK. XapakTepUCTUKH YIIAKOBOK: CJIOMHOCTb, THIIBI ITyCTOT,
KO3 (PPHLIHEHT KOMITAKTHOCTH.

Ioustre o TBepABIX pacTBopax. MU3oMopdHOE 3amMereHre, pacTBOPhI BHEAPEHHS U BEIUUTAHHSL.
. MedexTbl KpUCTAIUTNYECKOH CTPYKTYPBI: TOYeuHbIe Ae(eKThl, MPOTSHKeHHbIE Ne(eKThI.



2
2
2
2
2
2
2
3

1

3

4),

5

6).

1

2).

3

3. Duepretuka nedexrooOpazoBaHMSI.

4. TToustre 0 qUQPAKIIUKA BOJIH, UICTOYHUKH BTOPHYHBIX BOJIH JJISl PEHTTI€HOBCKHUX JIyUeH.
5. Iudpaxums - kak u30UpaTeIbHOE OTPaAKEHHE.

6. ®opmya Byasda-bparra.

7. Kpucramnorpadrueckast INIOTHOCTS.

8. DkcriepuMeHTaIbHOE OTpenesieHne yncyia GOPMyJIbHBIX eIUHHL] B sTUEHKe.

9. CnoxxeHue BOJIH, PACCESTHHBIX aTOMAaMH.

0. BeiBox hopMy il Uit pacueTa CTPYKTYPHOTO (hakTopa 1Mo KOOPAUHATAM aTOMOB.

Ilpumepst 3a0anuit KoHmpobHvIx pabom

Konmponwsnas paboma 1
(no ananuzy cmpykmypHsIX munos)

). Ha3BaHue CTpyKTypHOTO THIIA.
2). CuHroHus.

). Tun pewmerku bpass.

Uucno popMyJIbHBIX €IUHULL B 3JIEMEHTapHOM siueiike.

). KOOpI[I/IHaI_II/IOHHbIe qucjia 1 KOOpAUHALTMOHHBIC MHOT'OIPaHHUKH.

Hanuuue u Tun ninotHelne ynakoBky. 3aceIeHHOCTD MyCTOT.

Koumponwvnan paboma 2

(no ananu3y cummempuu u hopmsl KpUCMALIUYECKUX MHOZOZPUAHHUKOB)

). CuHrOHwUsI.

I'pyrna (popma) cummeTpum.

). Ctrepeorpaduueckasi mpOEKLHUs 3IEMEHTOB CHUMMETPHH.

4). F'nomocTtepeorpaduueckasi mpOEKLUs TPaHei.
5). Yucno u Ha3BaHUE MPOCTHIX HOpM
6). Koopaunaate! 0a3UCHBIX aTOMOB.
Kpumepuu ouenxu omeema cmyoenma npu 6bInoJIHeHUU KOHMPObHOU PAdOntbl
Ouenka TpeGoBanus Kk 3HAHUAM
OTJINYHO NpUBENEHbl  TOJHbIE  MPABWIbHBIE  PELICHUS, OTBETbl  I'PAMOTHO
apryMEHTHPOBAHbI
XOPOLIO JONyIIEHbl HE3HAUWTEJbHbIE IOTPELIHOCTH IpPU OTBETaX Ha BOMPOCHI,
aprymeHTanus ObLia He MOJHOMN
yIOBJIETBOPUTEIBHO | B OTBETaX HAa HEKOTOpBIE BOMPOCHI AOMYyIUEHBI IpyOble OMIMOKH, 4YacTb
BBIBOJIOB HE aPI'YMEHTHUPOBAHA UJIM APTYMEHTHPOBAHA HENPABUIBHO
HEY/IOBJIETBOPUTENLHO | OTBeThl HAa 50 u Oonee % BOMPOCOB OMIMOOYHBI, OONBLUTUHCTBO BHIBOAOB
HE apryMEHTHPOBAHbBI WIH aPTYMEHTHPOBAHbI HENPABUIBHO

L.

9TO:

Ilpumepnsvie mecmogoie 3a0anus

Tecm 1

CumMeTpus U MpaBUIbHOCTh BHELIHEH (HOPMBI MPUPOAHBIX KPHCTAUINYECKUX MHOTOIPAHHUKOB -

a) OTJINYUTENIbHASE OCOOEHHOCTh KPUCTAIIMYECKUX MHOTOTPAHHUKOB




0) obs3aTenbHast OCOOEHHOCTb KPUCTAITUYECKUX MHOTOMPAHHUKOB
B) OTJIMYMTENbHAST U 00s13aTeNIbHas OCOOEHHOCTh KPUCTAIIMYECKUX MHOTOTPaHHUKOB
I') OTJIMYUTENbHASL, HO He 00s3aTesbHasi 0COOEHHOCTh KPUCTAJUTHYECKHUX MHOTOTPAHHUKOB

2. DneMeHTapHas suehKka:
a) moJukHa 00JanaTh HAMMEHbLIeH CHMMETPHEH.
6) noymkHa 001anaTh HAUBBICIIEH CUMMETPHUEH.
B) HE JJOJDKHA 00NafaTh CUMMETpUeit
I) He JOJDKHA 00J1aaTh HAMMEHbIIE CUMMETPHEH.

3. HekoTOpblii 3JI€MEHT CUMMETPHUH, KOTOPBIH AEIUT (UIypy Ha IBE YACTH, PACIIONIOKEHHbIE IPYT
OTHOCHUTEJIbHO IPYra KaK MPenIMeT U ero 3epKajbHOe OTPAKEHHE, HA3bIBAETCS:
a) OCb CHMMETpPUH, 0) IUIOCKOCTb CHMMETPHH, B) LIEHTP CUMMETPHH, T')JIEMEHT CUMMETPUH.

4. JIuHus TIepeceveHus AByX IIOcKocTel moj yriaom 90° sBiseTcs OChio CHMMETPUN:
a) 2 nopsanka, 0) 3 mopsinka, B) 4 mopsaka, T) 6 MOpsIKa.

5. cI)OII)My.]'Ia CUMMCETPUU TeTpaFOHaJ'IbHOI/I AUNMUPaAMUAbL.
a) 3L44L36L29PC, 6) Li4LoSPC, B) 6L29PC, 1) L44L,SP,

6. Tosbko U3 OJHON rpaHU COCTOUT:
a) MOHO3p, O) MMHAKOWI, B) IUDAP.

Tecm 2

1. ECJU JUIsd JHOBOU TOUKU KPUCTAJIIA, B3SITOM BHYTPU HEI'O, HAMJIETCSI TAKAS, YTO CBOMCTBA
KPUCTAJIIA B OBEUX OTUX TOUKAX COBEPINEHHO AHAJIOI'MYHBI, TO KPUCTAJIJIBL:
a) aHU3OTPOITHBI, 0) OMHOPOIHBI, B) HEOJHOPOIHBL, I') CAMMETPUYHBI

2. Slyeiika, BHyTpHU KOTOPOH HET y3JIOB:
a) Ha3bIBAETCsI [1APAJLIENIOTPAMMOM,
0) sIBNISIeTCS TPUMUTHBHOM 3JIEMEHTAPHON STUEHKOI
B) SIBJISIETCSI CJIOJKHOM sTUeKON
I) SIBJISIETCS] POCTPAHCTBEHHOW PeIeTKON

3. HexoTopblil 37€MEHT CUMMETPUU, NPU MOBOPOTE BOKPYI KOTOPOrO HA HEKOTOPBIN ONpPEIENEHHBIN
yrou, purypa coBmenaeTcs cama ¢ Co0OM, Ha3bIBACTCS:
a) OCb CHMMETpPUH, O) IUIOCKOCTb CHMMETPHH, B) LEHTP CUMMETPHH,
I') 5JI€MEHT CHMMETPHH.

4. JIuHus TIepeceveHus YeThipex IMIOCKOCTel oy yriaoM 45° aBasercss 0Chio CHMMETPHUN:
a) 2 mopsanka, 0) 3 mopsiaka, B) 4 mopsaka, r) 6 MopsiaKa.
5. ®opmyna CUMMETPUU TPUTOHAJIBHOW JUIUPAMUADL

a) 4L36L,9PC, 6) L34L24PC, B) L39PC, r) Ls3L4P,

6. Ham nyHkoli mepBOro ciosi HaXOOUTCS wwap BTOporo cios. Ilycrora B 00OMX ciydasix OKpy’KeHa
yeTblpbMs wapamu. [1ycToTsl Ha3bIBaIOTCS:
a) TeTpasApUYECKUMU, 0) OKTadIPUUECKUMHU, T') TEKCAdAPUIESCKUMHU



Tecm 3

1. Ecnu moutm Bce (u3Myeckue CBOMCTBA KPUCTAIA B PA3JIMUHBIX HAMPABJICHUSX PA3JIMYHBL, TO
KPUCTAJUIBL:
a) aHU3OTPOITHBI, 0) OMHOPOIHBI, B) HEOJHOPOIHBL, I') CAMMETPUYUHBI

2. PerukynsipHasi TUIOTHOCTb 3TO:
a) YMCIIO Y3JIOB HA €ANHUIY TUIOIIAIH
6) 4MCIO Y3JI0B HA eqUHHLY 0ObeMa
B) YMCJIO BEPLIMH HA eAUHHLY 00beMa
I') YUCJIO Y3JIOB HA €MHULY 00bemMa

3. HekoTOpblii 3J€MEHT CHMMETPHUH BHYTpPU (UIYpHI, Yepe3 KOTOPYI NpoBeAeHa Jodas mpsiMas,
BCTpEYaeT OAMHAKOBbIE TOUKHU IO 00€ CTOPOHBI OT LIEHTPA HA PABHBIX PACCTOSHUSIX, HA3bIBAETCS:
a) OCb CHMMETpPUH, 0) IUIOCKOCTb CHMMETPHH, B) LIEHTP CUMMETPHH, T')JIEMEHT CUMMETPUH.

4. Kpucrauibl HU3IIEH KaTeropuy He UMEIOT OCei CHMMETPHH TOPSAKA BbILIE:
a)3, 0)2, B)4,1) 6.

5. ®opmyna CUMMETPUHN reKCaroHaJIbHOM AUMUPAMUIbL:
a) 3L44L36L29PC, ©) Le6L27PC, B) 6L29PC, r) L44L25P,

Tecm 4

1. KpaTuaiimee U3 BO3SMOXKHBIX PACCTOSIHUI MEKAY OJUHAKOBBIMHU TOUKAMHU B psiny Ha3bIBACTCSI:
a) yzen, 0) psiz, B) mapaMeTp psiaa, T') TpaHb psaa.

2. CrpykTypa KpHucTaa 3TO:
a) OecropsiIOYHOE PACTIONIOKEHUE YaCTHI] B POCTPAHCTBE;
0) KOHKpPETHOEe PACHOJIOKEHHEe YaCTUL] B TPOCTPAHCTBE;
B) COUETAHME Y3JIOB U I'PaHEH;
r) 3TO Ccmocod NPEenCTaBIeHUS] MEPUOAUYHOCTH IOBTOPEHUS] B NPOCTPAHCTBE OTHAENBHBIX
MaTepHaIbHBIX YaCTHL HJIH TPYIIIT YACTHLI.

3. DneMeHTapHBIN yroJ MoBOpPOTa OMpPEeeNseTCs
a) n=360/c, 6)n=360 ", B)n=a/360.

4. B BbICIIEH KaTErOPUM TOJIBKO OJHA CUHTOHUS:
a) kyOnueckasi, 0) TeTparoHajibHasi, B) TPUTOHANbHAsA, O) pomOuUeckas.

5. ®opmyna CUMMETPUU TETPArOHATIBbHON MPU3MBI
a) 3L44L36L29PC, ©) L44L25PC, B) 6L29PC, 1) L44Lo5SP,

6. HM30MOp(HBIMH SBIAIOTCS BEIIECTBA:
a) TBep/bIe BEIECTBA, CXOIHBIE M0 XUMUYECKOMY COCTaBY M UMEIOLIHE pa3Hble 10 (HopMe KPUCTaILIbI
0)TBepabie BEIECTBA, CXOAHBIE MO0 XMMUYECKOMY COCTaBYy M UMeroLre Ou3Kkue no GopMe KpUcTaibl
B)TBEp/Ibl€ BELIECTBA, PA3HbIE 10 XUMUYECKOMY COCTABY, U pa3Hble 1Mo (HOopMe KPHCTAILIbI
I')TBEpAbIE BEIECTBA, Pa3HbIE IO XUMHYECKOMY COCTaBY, HO UMEOIIHe OIH3Kue 1o (opMe KPUCTaIIIbI



2)

\S}
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a)

Tecm 5

CnBur Toukr OECKOHEYHOTO psia HAa OAMH NEePHOJ HASCHTUYHOCTH BAOJb HAIMPABICHUS TPAHCISLIHN
3TO:

a) TEePeHOC CUCTEMBI, 0) CHMMETPHUYHOE IpeoOpa3oBaHue,

B) MpeoOpa3oBaHue CUCTEMBI, T') HECUMMETPUYHOE ITpeoOpa3oBaHue

ITo 3aKOHY MOCTOSIHCTBA YIJIOB KPUCTAILIOB!

a) BO BCEX KpHCTA/UIAX J[JAaHHOTO BELIECTBA IPU OAMHAKOBBIX YCJIOBHSIX YIJIbl MEXKIY
COOTBETCTBYIOIIUMH I'PAHSIMU KPUCTAJUIOB IOCTOSIHHBI.

6) BO Bcex KpHCTALIAX JIOOOro BEIECTBA IPU OJWHAKOBBIX YCJIOBHSAX YIJIBI MEXKIY
COOTBETCTBYIOIIUMHU I'PAHSIMU KPHUCTAJUIOB OCTOSIHHBL.

B) B HEKOTOPBIX  KPHCTAJUIaX [JAHHOTO BEIIECTBA MPH OIMHAKOBBIX YCJIOBHSIX YIJIBI MEXKIY
COOTBETCTBYIOIIUMHU I'PAHSIMU KPUCTAJUIIOB OCTOSIHHBI.

I) BO BCeX KPHCTAUIAX [JAHHOIO BELIECTBA IMPH OJMHAKOBBIX YCIOBHAX YIJIBI  MEKAY
COOTBETCTBYIOIIUMHU I'PAHSIMU KPUCTAJIOB HEITOCTOSIHHBI.

VYroJ1 moBOpOTa BOKPYT JIMHUU TIEPECEUEHHsI ABYX TIOCKOCTEN CHMMETPUH:
a) OoJblIIe yria MeXay MIOCKOCTSIMHU

0) BaBOe OOJbIIE YIiTa MEKAY TIOCKOCTSIMHU

B) BIBOE MEHbIIE yIiia MEKIY MIOCKOCTAMHU

I) paBeH yIJy MEXIy TUIOCKOCTSMHU

TpuroHasbHasi, TeTparoHajbHasl, FeKCarOHaIbHasi CHHTOHHH OTHOCSITCS K KATETOPUH:
a) HU31LeH, 0) cpenHeil, B) BBICILEIL.

@opMysia CUMMETPUH T€TPArOHAJIbHON MUPaAMUABL:
L44PC, 0) L44L25SPC, B) 6L29PC, 1) L44PC,

Tecm 6

OnuHaKOBBIE TOUKH, CBS3aHHBIE MEXKAY COOON TPAHCIALMSAMH B OECKOHEUHOM PSTy HA3bIBAIOTCS:
a) BepLIMHaMy, 0) y3J1amu, B) TpaHsIMH, STYeHKaMU

. .UeMy paBHBI 1BOIHbIE OTHOIIEHHS TAPAMETPOB IS IBYX JIFOOBIX TPaHEei:

a) OTHOIIEHMIO MAJIBbIX LIEJIbIX YHCEIT

0) OTHOLIEHMIO OONBUINX LEJbIX YHCE
B) OTHOILIEHHIO MAJIbIX JPOOHBIX YHCEI
I') OTHOLIEHHUIO IPOOHBIX U LENbIX YUCE

..Ecnu ecTb 4yeTHast OCb CUMMETPUU U HA HEH LIEHTP CUMMETPUH, TO NMEPHEHIAUKYJSIPHO K HEil MPOXOIUT:

a) TIOCKOCTh, 0) OCb, B) LEHTP, T') OCh U TIOCKOCTb.

Pombuyeckasi, MOHOKJIHHASI, TPUKJINHHAS CHHTOHHH OTHOCSITCSI K KATETOPHUH:
a) HU3ILeH, 0) cpenHeil, B) BBICILIEI.

®dopmyia CUMMETPUH TPUTOHATBHON MUPAMULBL:
L44PC, ©)LsPC, B)L33P, r) L44PC,

U, B) METJSIMU, TapaljIesiorpaMMaMu

Tecm 7



1. Yto Takoe omepaly CHMMETPHH:
a) oTpaskeHue, O) BpallleHUe, B)OTPaKEHHE U BpaLleHHe, T') MEPEHOC U3 OJHON TOYKHU B IPYTYIO

2. Ecam ectb OCb CUMMETPUHU N-TO MOPAIKA U BIOJb HEE MPOXOAUT IUIOCKOCTb CUMMETPHUH, TO TaKUX
MJIOCKOCTEH:
a)n, 0)n-1, B)n+I, r) 2n

3. ®opmyna cuMMETpHUHU Kyba:
a) 3L44L36L29PC, 0) 3L44L36L26PC, B) 3L46L29PC, r) 3L44L36L29P,

4. ®opmysa CHMMETPUU FeKCarOHAJIbHOMN MUPAMUIBL:
a) Le4PC, 0) Le4L26PC, B) 6LcPC, r) LsOP.
5. Han nyHKOH mnepBOro cios HaXomuTcs map Broporo cios. Ilycrora B 00omx ciydasx OKpyKeHa
IECThIO mapamu. [1ycTOThl Ha3BIBAKOTCS:
a) TeTPasApUYECKUMHU, O) OKTadAPUUECKUMHU, T') TeKCAdAPUIECKUMU

Kpumepuu oyenxu omeema cmyoenma npu 661n0/IHEHUU MECMOBHIX 3A0AHUT

Ouenka TpeGoBanus K 3HAHUAM
OueHka «OTJIIMYHO» BBICTABJISIETCS CTYAEHTY, €CJAM OH TIyOOKO U
OTJIMYHO OPOYHO  OCBOMJI ~ MPOrPAMMHBIM  MaTepual,  HCUEPIbIBAOLIE,

MIOCJIEIOBATENBHO, YETKO U JIOTHYECKH CTPONMHO €ro H3Jaraer, ymeeT
TECHO YBSI3bIBATb TEOPUIO C MPAKTHKOH, CBOOOAHO CHpaBIsETCS C
3aJjauaMy, BOIPOCAMM M JPYT'MMH BHAAMU IPUMEHEHHUs 3HAHMI,
npudeM He 3aTPyIHSETCs C OTBETOM IPU BHIOW3MEHEHUM 3aJaHuM,
NPaBIJIBHO OOOCHOBBIBAET MPUHSTOE PEIICHHE.

OueHka «XOpOIIO» BBICTABISIETCSl CTYNEHTY, €CJIM OH TBEPAO 3HAeT
XOpPOLIO MaTepual, rpaMOTHO M MO CYLIECTBY M3JIaraeT €ro, He JOIMyCKas
CYIIECTBEHHBIX HETOYHOCTeH B OTBETE€ Ha BOIPOC, NPABHIBHO
NPUMEHSIET TEOPETUUECKHE MOJOXKEHUs MPHU PELIEHUH MPAKTUYECKUX
BOIIPOCOB M 33124, BJIaJieeT HEOOXOIUMBIMH HaBBIKAMU U ITPUEMAMHU HX
BBITTOJTHEH YIS

OreHKa «yIOBJIETBOPHUTEIBHO» BBICTABIISETCS CTYAEHTY, €CJIU OH
yIOBJIETBOPUTEJIBHO | MMEET 3HAHUSI TOJBKO OCHOBHOIO XapakTepa, HO HE YCBOHJ €ro
meraneii, [OOMyCKaeT HETOYHOCTH, HEAOCTATOYHO  IPaBHIIbHbBIE
(bOpMYJTUPOBKH, HAPYIIEHHs] JIOTUYECKOW TOCIEIOBATENbHOCTH B
U3JIOKEHUU MIPOTPAMMHOTO MaTepHasia, UCTIbITHIBAET 3aTPyIHEHUS TIPH
000CHOBAaHHMM OTBETA.

OrueHka «HEYAOBJIETBOPUTENBHOY BBICTABIISIETCS] CTYACHTY, KOTOPBIN
HEYJIOBJIETBOPUTEJILHO | HE 3HAET 3HAUYUTENIbHON YacTH MPOrpaMMHOrO Marepuaja, JOMyCKaeT
CYLIECTBEHHbIE OIIMOKM, UMEET 3aTPYAHEHHUS] TIPU OTBETE Ha BOMPOCHI
u 00OCHOBaHHUU OTBETOB. Kaxk MIPaBUIIO, OLIEHKa
«HEYJIOBJIETBOPUTEJIBHO» CTABUTCSl CTYAEHTaM, KOTOpPblE HE MOTYT
NpONOJKUTE  OOyueHHe  0Oe3  JONMOJHHUTEJbHBIX  3aHATHH 10
COOTBETCTBYIOIIEHN TUCLUIIUHE.




Tunosblie BOIIPOCHI K KOJJIOKBHYMY IO TCOPHUH CHMMETPHH H OCHOBaAM
réeOMETPHYCCKOro CTPOCHUA KPHCTAJIVIOB

1). TIoHsTHE O MPOCTPAHCTBEHHOM CUMMETPHUH
2). OCHOBHBIE MPOCTPAHCTBEHHBIE HIEMEHThI CHMMETPHH: TIOCKOCTH CKOJIB3SIIErO OTPAKEHUS,
BUHTOBbIE OCH.
3). OcobeHHOCTH B3aMMOJEHCTBHSI TPOCTPAHCTBEHHBIX 3JIEMEHTOB CUMMETPUH, KOOPANHATHBIN
croco0 BbIBOZA TPYIIIT CHMMETPHH.
4). IlpaBHIbHBIE CUCTEMBI TOUEK, OOIINE M YACTHBIE CUCTEMBL.
5). KpaTHOCTb NMpaBUIbHBIX CUCTEM TOYEK, POJIb IPABIIIBHBIX CHCTEM B CTPYKTYPHOM aHAJIH3E.
6). XumMuueckas CBS3b B KPUCTAJIIAX, KOOPIAUHALMOHHOE YHCIIO.
7). Cucrembl aTOMHBIX U MOHHBIX PaJUyCOB.
8). KoHuenuus nioTHeHIINX YIaKOBOK aTOMOB U HOHOB, OCHOBHBIE THITbI YIIAKOBOK: IBYXCJIOWHAS U
TPEXCIIONHA.
9). OCHOBHBIE THITBI IYCTOT U MPHUHLUIBI PACYETA UX 3aCEJICHHOCTH.
10). [TonsiTHE O TBEPABIX PACTBOPAX, OCHOBHBIE THITHI PACTBOPOB. 3aMEIIEHUs], BHEIPEHUsI, BEIYUTA-
HUS.
11). OcHOBHBIE (pa3oBbIe TUATPAMMBI C TBEPIBIMU PACTBOPAMH.
12). Ilpenens! pacTBOpUMOCTH, 3aKOH Berapna.
13). HdedexTsl KpUCTAIUTUUECKOH CTPYKTYPbI, TOUEUHbIE U MPOTSIKEHHBIE Ne(PEKThI.

Kpurepuu oueHuBaHusi 0TBeTOB

KonnoksuyM cuuTaeTcst CIaHHBIM, €CJIM OTBEYAIOIIUI Aa€T JOCTATOUHO MOJIHBINA OTBET, IOHUMAET
CBSI3b MaTepHalla JaHHOIO pa3ziesa ¢ APYTUMH, B CiIydae 3aTPyIHEHUN OTKJINKAETCS Ha MOACKA3KU U
HAaBOJALIUE BOIPOCHI.

KonnokBuyM cunTaeTcst HECIAHHBIM, €CJIM OTBEYAIOLIUI HE MOXKET aTh Pa3BEPHYTOrO OTBE-TA,
€My He IIOMOTat0T NMOACKA3KU U HABOASIIUE BOIPOCHI.

Tunoewie sonpocet Kk 3auume no 1a60pamopusim pabomam

1). OCHOBHBIE THIIBI peLeTOK, peeTku bpass.

2). IlpuMHTUBHBIE U LEHTPUPOBAHHBIE PELIETKH.

3). Kpucramumdeckas peierka 1 MHAEKCh Musuiepa.

4). KBagpaTuusblie GOpPMbI OPTOTOHAIBHBIX CUHT'OHUH.

5). IlpuHUMNBI MTHAMLIUPOBAHUS BHICOKOCUMMETPHUYHBIX KPHCTAIIOB.
6). Pacuer nmapamMeTpoB peLIeTKH 0 MEXKIJIOCKOCTHBIM PACCTOSIHUSM.
7). DnaeMeHTapHbIe MIPUHLUIIBI T} paKIu.

8). Ycnosust mudpakuuu mo Jlays.

9). MeTon BpaiueHwusl.

8). @opmyia Bynbda-bparra n «orpaxarenbHas» Judpaxiys.

9). PentrenoazoBrlii aHaN3.

10). OcHOBHBIE IPUYHMHBI TOTACAHUH ANPPAKLIUOHHBIX Pe(IIEKCOB.
11). 3aBHCUMOCTB CTPYKTYPHOrO (hakTOpa OT KOOPAMHAT U MHAEKCOB Muuiepa.

Kpumepuu 3amumet 1abopamopnoit pabomot

Pabora cunTaercs 3alUIIEHHON TPH CIEAYIOUINX YCIOBUSAX:
- y4acTHe B BBIIIOJHEHUH PabOTHI,
- IPEeOCTaBJIeHUE 0T4YeTa, OPOPMIIEHHOTO B COOTBETCTBHUHU C Y4€OHO-METOANIECKUMU ITOCOOUs-
MH K 1ab0paTOpHbIM paboTam,
- KpaTKHe, HO JOCTaTOYHO COJIepIKaTeIbHbIE OTBETHI HAa 2—3 BONPOCA U3 MPUIIAraeMoro CIucKa.



HpI/I HEBBITOJIHEHHH JIFOOOro U3 Tpe6OBaHI/II\/'Ij NEPCUUCIICHHBIX BBIIIC, OCTAJIbHBIC MOTYT OBITH
3a4UTCHBI, HO pa60Ta HEC 6y,[[eT CUUTATbCA 3aIJ.[PIIl[eHHOﬁ, ITOKa HE 6YI[YT BBITTIOJITHCHBI BCC Tpe6OBaHI/I$[.

Ilpumepnsie KOoHmMpoIbHbIE BONPOCHL K 3A4ENLY

1. Ilpeamer u 3amauu KpUCTAUNIOXUMHUHU. KpUCTanIoOXuMHs KaKk 4YacTb XUMHHM M KaK METOA
uccienoBaHus xumudeckux BemectB. OcHOBHOH 3akoH  kpuctajuioxumuu ([oapammuar,
Kanycrunckuit). Obune cBoiictsa kpuctanios. @opmyna Ditnepa-Jlexapra.

2. OCHOBHBIE 3Talbl HCTOPUM PEHTTEHOCTPYKTYPHOIO aHAIN3A U KPUCTAIJIOXUMUU.

3. Tunel XUMHYECKUX CBsI3eéd B KpuUcCTamjgax. JHeprus cesasell. I'omo- u rerepopecMuueckue
CTPYKTYphI. XapakTep CTpyKTypsbl. IIpumepst.

4. Crpykrypable Tunbl. M30cTpykTypHOCTh. Onncanye NpoCcTeNINX KPUCTAIUIMYECKUX CTPYK-TYP.

5. 3omoppusm. CTpyKkTypa TBEpABIX paCTBOPOB.

6. Ilonumop¢usm, nojurumnusi, Mopdorponus. MOHOTPONHBIE M SHAHTUOTPOIHBIE MOJIUMOP(HBIE
MIPEBpALIECHMS.

7. Y un ITHIK. Onucanue KpUCTANIMYECKUX CTPYKTYP MPOCTHIX BEIIECTB B paMKax NMPEeACTaBIeHUN
o Iy u ITHIK.

8. Ilycrorer B ITIIY u IMHIK. Omnucanue KpUCTANIMYECKUX CTPYKTYp OMHApHBIX U TEpPHAPHBIX
coequHeHuil B pamkax npeacrasiaenuii o IIITY u IIK. ITpumepsr.

9. Kpucrannuieckue CTpyKTypbl METAJIJIOB.

10. Kpucrajanuueckue CTPYKTYPbl MPOCTBIX BEIIECTB, 00pa3oBaHHbIX p-dnemeHTamu VIII, VII u VI
rpynin NepuoauIeCcKON CUCTEMBI.

11. Kpucraninyueckue CTpyKTYpbl IPOCTHIX BELIECTB, 00pa3oBaHHbIX p-djaementamu V, IV u Il rpynn
MEePUOUYECKON CUCTEMBI.

12. Kpucrannuueckue CTPyKTypbl HHTEPMETAJUIUIOB.

13. Kpucrannnueckue CTPyKTYpbl OMHAPHBIX COSAMHEHHI, OMMChIBAEMbIE B PAMKaX MPECTaBICHHUI O
MY u K.

14, OOmas XapakTepUCTHKA KpPUCTAJUIMUECKUX CTPYKTyp OuHapHbIX coenuHeHuil. Ilpumepsl.
AXypHBIE€ CTPYKTYPHbIE MOTHBBI.

15. O0mwas xapakTepucTUKa KPUCTAJUINUECKUX CTPYKTYP TEPHAPHBIX COSTMHEHHH.

16. CTpykTypHbIil TuUm nepoBckuta. CerHeTO3IeKTPUKU.

17. CtpykrypHbiii Tun mnuHenu. HopmanbHast (npsiMast) 1 oOpalueHHas IMIHeb.

Koa¢ddunment obparuenusi. @epputhbl 1 UX CBOMCTBA.

18. Ctpykrypsl cunukaroB. Lleomursr.

19. 3HaueHne PEHTreHOCTPYKTYPHOrO aHaln3a M KPUCTAIOXMMMHU AT XUMHH U MOJIEKYJSIPHOM
Ouonoruu. basbl CTPYKTypHBIX JaHHBIX.

20. ITonsitue o peHtreHorpaduu. ABTOMaTHYECKHE TU(PPAKTOMETPHI.

21. Meron mnopomka B peHtreHorpagpuu. Muaagekcsl Musepa. MeXIIOCKOCTHBIE PACCTOSTHHSL.
VYpaBuenue bparra-Bynbda. Tlopsimox  otpakenusi. Pentrenorpamma. IlpencraBnenue o
peHTreHo(a30BOM aHAJIH3E.

22. CpaBHEHHE pa3HbIX AU(PPAKIMOHHBIX METOIOB N3YYEHUS KPUCTAIUTHUECKOH CTPYKTYPBL

23. I'pynnbl cummerpun. Onepanuy M 3J1€MEHTbI CUMMETPUH. 3aKpbIThIE ONEpalMu U 3JEMEHTbI
cummerpuu. Hueepcusi. IloBOpoTHBIE M HHBEPCHOHHBIE OCH, CBOicTBA. OmnHcaHue CUMMETPUU
Herepuoanyeckux o0bekToB. Ilpumepst.

24. ToveuHble rpymbl, CAMBOJIBI, IPUHLMIIBI UX OCTpoeHus. [Ipenensusie rpynmnel. IIpumepsr.

25. IIpoexuuu 31€MEHTOB CUMMETPHH.

26. CumBonuku ['epmana-Morena u llenganca. 3epkanbHble TOBOPOTHI M 3€PKaJIbHO-TIOBOPOTHBIE
OCH, COOTHOLIEHHS] C UHBEPCUOHHBIMU.

27. TpaHcnsAuMM, UX AUCKpeTHble rpymnmnbl. Kpucramnuyeckas peurerka, ee 6asuc. [IpuMuTuBHBIE U
HENPUMUTHUBHBIE NapaIeIOrpaMMbl U MapajieNenune bl IOBTOPSIEMOCTH.

28. Cummerpus pererku. ['onosapudeckue rpynmsl, ux cBoicTBa. OcoOble HaNpaBIEHHUs B PELIETKE,
UX CBOMCTBA.

29. Kpucramnorpadguyeckne KOOpAUHATHBIE CHUCTeMBI, ux BbIOOp. basuc kpucramnorpaduyeckoit



KOOpAMHATHON cuctembl. KoopauHaTHBIN KpecT. DneMeHTapHas siueiika. Ilapamerper pemerku. Buabl
KpHcTaorpadpu4eckux KOOPAMHATHBIX CUCTEM JAJISl PA3HBIX TUIIOB CUMMETPUH pereTku. CUHIOHUSL.
30. CrocoObl pa3mereHust y3jI0B B djeMeHTapHoN sueiike. Tumnbl bpass. [Ipoekims saeMeHTapHON
SUEUKH.

31. OcCHOBHBIE CTPYKTYpHBIE THIIBI Ui KyOuueckodl CHUHrOHMU. Yucno (GopMysbHBIX €IMHUIL B
3JIEMEHTapHON siueiike. PEHTTeHOBCKas IIOTHOCTh KPUCTAILIA.

32. Kpucramnorpagpuueckue TodeuHsle rpymnmbl. CHUMMETpHUs KPUCTAJUINYECKOIO MHOTO-TPaHHUKA.
ITpumepsr.

33. OTKpbITBIE ONEpALH U 3IEMEHTbI CHMMETPHH.

34. IlpocTpaHCTBEHHbIE IPYIIIIBI CHMMETPUH (CHMMOP(HBIE 1 HECUMMOP(HBIE), TPUHLIMIT UX BBIBOAA.
35. Kpucrannoxumuueckne paauychl, COOTHOLIeHUE ¢ opOuTambHbIMHU. MOHHBIE paauychl. Meton
Jlanne. Merannuyeckue, KOBaJIeHTHbIE, BaHAEpPBaaabcoBbl paguychl. [Tonpasku ['onba-mmuara.

KpuTtepuu onieHKH 0TBeTa Ha 3a4eTe

Ouenka Kputepun orera

3auTeHo I'mybokoe u xopoliee 3HaHWE M NOHUMAHUE MPEAMETa, B TOM YHUCIE
TEPMUHOJIOTUH u OCHOBHBIX MOHATU, TEOPETUYECKUX
3aKOHOMEPHOCTEH; bakTHuecKux JaHHBIX; 00CTOSITENbHBIN,

JIOTUYECKHUIT U TPAMOTHBIN OTBET BO BPEMSI CIJAuM 3a4eTa; YAEJIbHbII BeC
OMOOK MPU KOHTPOJIBHOM TECTHPOBAHUU — He Oonee 50%.

He3aureno Cnaboe 3HaHNE OCHOBHOW TEPMUHOJIOTUH, TEOPETHYECKUX
3aKOHOMEPHOCTEH, (PaKTHUECKHX JAHHBIX, OLIMOOYHBIH OTBET HA
3a4ere; yAEIbHBIN BEC OIMIMOOK MPU KOHTPOJILHOM TECTHPOBAHUHU —
Gonee 50%.

9. YYEBHO-METOJIMYECKOE U HH®OPMAIIMOHHOE OBECIEYEHUE
TUCHUTLINHEI

9.1. YueOHas JiuTeparypa:

a) OCHOBHAsI JIUTEpaTypa

. M.IILIIackonbckast. Kpucramnorpagus. M.: Beiciast mkona, 1984.

W Hapau-Cabo. Heopranmueckas kpucraymoxumusi. bynanemr, 1968.

bokuii I' b. Kpucrannoxumusa. M.: Hayka, 1971.

3opkuit [I.M. CuMmmMeTpust MOJIEKYJT U KPUCTAJUTMYECKUX CTPYKTYp. M.: u3n-Bo Mock. YH-Ta,

1986

5. 3opkuit [I.M. 3agauyHuk 00 KpUCTAIOXMMUU u Kpuctauiorpadpuu. M.. H3n-so
Mockosckoro yH-Ta, 1981.

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

0) 1OMOJIHUTEIbHAS JIUTEPATYPa









- QaHAJIN3 3aCEJICHHOCTH ITyCTOT;
- KOOPAUHALIMOHHBIE YMCJIA ¥ KOOPIMHALMOHHbIE MHOTOTPAHHHKH.

ITo xoHTpONBHOM padore Ne 2:
- IPUHLIMIIBI IOCTPOSHHUS CTepeorpadpuuecKoil MPOSKLHH 3JIEMEHTOB CUMMETpPUH,
- IPUHLIMIIBI IOCTPOSHUSI THOMOCTepeorpaduIeckoil MpoeKunu rpaHell KpUCTaTNUeCKOro

MHOTOTPaHHHKA,

- pa3MHOKEHHUE rpaHeli 3JIeMEHTaMHl CUMETpPUH,
- 0COOEHHOCTH B3aMMOJICHCTBHSI SJIEMEHTOB CUMMETPHH APYT C APYTOM;
- KJlaccu(uKanus IpocTeix Gopm;
- OCHOBHBI€ THITBI TIPOCTBIX (POPM.

Pexomennyercst Tak)ke BHEYPOUHOE IMOCELIeHHE 1ab0paTOpUu ¢ LeNbI0 NMOBTOPEHHs MaTepuasa
IO M3YYEHUIO KPUCTAJIOB Ha MOJEINSAX, MMEIOIINXCS B Ja0bOpaTOpUH, MOCKOJIBKY 3TOT HATJIAIHBIHN
Marepuas He MOXeT ObIThb TOCTYIHBIM BHe snabopatopun. Pekomenayercst oOpaimaTecst K MepCcoHay
71a00opaTopuu 3a HEOOXOAMMBIMHU Pa3bICHEHUSMH U KOHCYJIbTALUSMH.

ITpu mOAroTOBKE K MPAKTUYECKUM 3aHSITHUSAM HEOOXOAMMO MOBTOPUTH TEOPETUUECKYIO YacTh KaK
IO KOHCHEKTaM JIEKLMI M y4eOHMKaM, TaKk W 1O COOTBETCTBYIOLIEMY Y4eOHO-METOIUYEeCKOMY
1ocoOuro.

KomnokBuyM npusBaH 3akpenuTh MaTepual Mo NPOCTPAHCTBEHHON CUMMETPUN M TeOMETPHIECKUM
3aKOHOMEPHOCTAM (POpPMHUPOBAHUST CTPYKTYpHI M BHeIHed (opmel kpucramios. [Ipy moaroroBke K
KOJUIOKBHYMY TaKKe HEOOXOANMO TINATEIbHO MpopaboTaTh MaTepuall, MCIOJb3ys KOHCIEKTHI
JeKuuii, ydeOHble H y4eOHO-METOAWYeCKHe mocoOMs, Opyrue WUCTOYHHKU (CHpPaBOYHUKH,
sHUMKIonenuu, MurepHer).

3adeT ¢ OIEHKOH — 3TO 3aBepIIAaroliee OLEHOYHOE CPEICTBO IO JUCLUILUIMHE, IMO3BOJISIOLIEE
YTOYHHUTb YPOBEHb YCBOEHHUsI Marepuaia oOyuarommmucs. [Ipu moaroroBke k 3adery, B oOLiem,
PEKOMEHAYIOTCS T€ K€ ACWCTBHS, YTO U B CJIydae APYTUX KOHTPOJIbHBIX MEPOINPUATHI: TLIATEIbHAS
npopaOoTka Marepuana IO KOHCHEKTaM JeKUuil, y4eOHbIM u y4eOHO-METOOMYECKHM IOCOOUSIM,
apyruM uctouHuku. Kpome »3Toro, HeoOXoauMoO BbIIENUTb Hauboliee TPyAHBIE pasmensl |
copMyIHPOBATH BOIPOCHI IPETIOAABATENIO K KOHCYJIBTALIUH MEPEN 3a4E€TOM.









CaeneHusi 0 nepeyTBep:KIeHUN MPOrPAMMbI HA OYepeaHOH Y4eOHbIi roJ U perucTpaunu
H3MEeHEeHHH

VueGHbli Pemenue BHeceHHble U3MeHEHU ITonmnuce 3aB.

rof kadenpsl kadenpoii
(Ne mpoTOKOJa, JaTa)




