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1. IEPEYEHb KOMIIETEHIIUI, ®OPMUPYEMBIX JUCHUILINHOM

Kon HaumeHoBaHue Nuaukarop B pesyibTarte ocBoeHHs
KOMIIETCHI KOMIICTCHLIH U JAOCTUKECHHSA AUCUUILVIMHBI 00yUyarouicst
HH KOMIIeTeHIINH HOJIKeH:
Yuueepcanvnvie komnemenyuu u unOuUKaAmMOpPsl UX 0OCHUIICEHU
YK-1 Cnoco0eH ocymect- YK-1.1. Anamusupyetr | 3HATh:

BJISITh NIOUCK, KPUTH-
YeCKHil aHAJIN3 U
CHHTe3 HH(pOpMaLUH,
NMPUMEHATH CUCTEM-
HbII OAX0 AJIs1 pe-
IIEeHNs MOCTAaBJIEHHBIX
3aja4

3amady, BBIOCTSS ee
0a30BbIC
COCTaBIISIONINE;
YK-1.2. Ompenenser,
HUHTEPIPETUPYET "

pamxupyer uH(pOpMa-
LU0, TpeOyeMyr IS
pellicHHusT TIOCTABIICH-
HOM 3a7a4M;

YK-1.3. Ocymecrss-
eT MoucK HHpOpMaLUU
UL pELICHUs I0C-
TaBICHHON 3aJa4ydl IO
Pa3InIHBIM TUTIaM
3a1pocoB;

VYK-1.4. Ilpu o6pa-
O0otke  wH(pOpMaNUU
ornnyaer (akTel OT
MHEHUH, WHTEpIpeTa-
Ui, OIeHOK, (hopMu-
pyer COOCTBEHHBIC
MHEHUS U CYXJICHUS,
apryMeHTHUPYET CBOH
BBIBOJBI U TOUKY
3peHUS;

YK-1.5 PaccmatpuBa-
eT W IpeyiaraeT Bo3-
MOJKHBIE BaAPHAHTHI pe-
LIEHUS OCTaBJICHHON
3a[a4u, OLICHUBAs UX
JOCTOMHCTBA M HEJ0C-
TaTKH.

- IOHSATHE U KJIacCU(PHUKAIHS
CHCTEM;

- CTPYKTYpY Y 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS CHCTEM;

- 0COOGHHOCTH CHCTEMHOT'0
MOJX0/1a B HAYYHOM ITO3HAHUM;

- IIOHSTHE O CUCTEME, e¢ LeIIAX,
3a7a4ax ¥ OOMUX MPUHIUIAX;

- OCHOBHBIEC TEXHOJIOTHH TTIOHUCKA U
cbopa nHopManny;

- hopMaTHl TPEICTABICHUS
WH(POPMAITUHN B KOMITBIOTEPE;

- IpaBUJIa UCTIONIb30BAHUSI CPEJCTB
CBSI3H;

- MH(POPMAIMOHHO-TIONCKOBEIE
CHCTEMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYIIIECTBIICHHUS
noucKa HHHOPMALIUH;

- TEXHOJIOTHIO CHCTEMaTU3aluH
MOJy4YeHHOH HH(OpMAIINK;

- CHOCOOBI CTaTUCTUYECKOH 00pa-
OOTKHM JTaHHBIX, TIPEJICTABIICHHBIX B
Pa3INYHBIX H3MEPHUTENIBHBIX IIKa-
JIax ¥ aHAIIU3 TTOYYSHHBIX Pe3yiib-
TaToB;

- BUJIBI U ()OPMBI PaOOTEHI € TIe/1a-
FOTMYECKON U HAYYHOU JIUTepary-
poi;

- TpeboBaHMs K 0POPMIICHUIO
oubrorpaduu (CrucKa JIMTepary-
pBI).

YMmers:

- paboratb ¢ nHMOpMaIueH,
IIPEACTABICHHON B PA3JIMYHOMN
dopme;

- 00pabaTEIBaTh TAHHBIE CPEACT-
BaMH CTaHJIAPTHOTO MPOrPaMMHOTO
o0OecIieueHus;

- CHHTE3MpOBaTh HH()OPMALHIO,
MPEJICTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX; -

- BEIOMpATh UCTOYHUKU HH(GOpMa-
UM, a/IeKBaTHBIE TIOCTABICHHBIM
3a71a4aM U COOTBETCTBYIOIINE Ha-
YYHOMY MHPOBO33PEHHIO;

- OCYIIECTBIISITh MOUCK HH(OpMa-




LUH;

- HHTEPIIPETHPOBATH U PAHKHPO-
BaTh UHPOPMAIIHIO, TPEOYEMYIO JIJIs
pEIlICHUs TIOCTaBICHHOM 3a/1auH.
Baagers:

- IEPCOHATBHBIM KOMITHIOTEPOM U
MTOMCKOBBIMU CEPBUCAMU;

- METOJMKAMU aHAJIUTUKO-CHHTE-
THYECKOH 00paboTkn HHpOpMAaITII
13 pa3InYHbIX HH()OPMAITMOHHO-
MMOMCKOBBIX CUCTEM (TIpeIMeTH3a-
WS, aHHOTHPOBaHUeE, pedeprupo-
BaHWHE).

Hp0¢eCCMOHaJleble Komnemenyuu u uuoukamopbt UX 00CMUNCEHUA

nK-7

CnocobeH mpejacras-
JIITh MOJIyYeHHbIE B
HCCJIETOBAHUSIX pe-
3yJIbTaThI B BHJIE OT-
4eTOB U HAYYHBIX My0-
JUKAUMi (CTEHI0BBIX
AOKJIa10B, pedepaToB
U cTaTeil B mepuoau-
4eCcKoil HAay4YHOH Ie-
YaTH.

OIIK-7.1.
HOBHBIC
CHoco0Bbl |
MOJY4YCHUs, XpaHEHHs,
nepepaboTkn  uHDOP-
MaIui; TPUHIUIBEL 00-
paboTku wuH(DOpMANNK;
cocraBisier 0030p -
TepaTypHBIX UCTOY-
HUKOB 1O 3aJaHHOH
TeMe, oopMIIsIeT OT4e-
Thl O BBIIIOJIHEHHON pa-
Oore mo 3amaHHOM (hop-
Me;

3Haer oc-
METOIEI,
cpezacTBa

MK-7.2. Ananmzupyet
U KPUTHYECKU OLEHU-
BaeT pa3BUTUE Hayy-
HBIX HJIeW, HA OCHOBE
UMEIOIIUXCS  pecyp-
COB, COCTAaBJISIET IIJIaH
pellIeHus] TOCTaBJICH-
HOW 3a]]a4u, BHIOWPAET
U MOIUPUITUPYET Me-
TOAUYCCKHNC ITPUCMBI;

MK-7.3. Hcnonb3zyer
COBPEMEHHOE  XUMH-
yeckoe 000pymoBaHUE
B JabOpaToOpHBIX YyC-
JIOBHUSX, rpaMOTHO
000CHOBBIBAaeT  TOC-
TAaBJICHHBIC 3aJa4d B
KOHTEKCTE COBPEMEH-
HOTO COCTOSIHHS TIPO-

OJIeMBbI,  HCITOJIB3YET
MaTeMaTHYeCKhe Me-
TOJIBI OLICHMBAHUS
rumnores3, 00paboTKn
IKCTIEPUMEHTAILHBIX

JaHHBIX,  MaTeMaTH-

YCCKOro MoacimpoBa-
HUA XUMHYECKUX IIPO-
oeCCoOB M aJICKBAaTHO
OIICHUBACT JOOCTOBCP-

3HaTh:

- OCHOBHBIE CITOCOOBI U

npuemMbl  0(hOpMIICHHSI, TIPE/ICTaB-
JICHUS U CUCTEMATU3allnU
pe3ybTaTOB  TCOPETHUECKHX W

9KCIIEPUMEHTAITLHBIX UCCIIEIOBA-
HU TIapamMeTpoB U XapaKTEPHCTHK
npudOpOB, CXeM, YCTPOHCTB U
YCTaHOBOK 3JICKTPOHUKH U
HaHORJIEKTPOHUKH;

- METO/IUKU ¥ IPUEMBI OTITHMAJTb-
HOU BU3yaNn3allui HHPOPMAITUH.
Ymern:

- TIOJIL30BATHCS 0a30BBIMH
MpUEMaMHU ¥ CTaHJAPTHBIMU
MPOTPaMMHBIMH CPEJICTBAMH
odopmIIeHUs, PEACTABICHUS U
cUCTEeMaTHU3aluH pe3ynbTaTOB
TEOPETUICCKUX IKCTICPUMEHTAITb-
HBIX UCCJIEJOBAaHUN MApaMETPOB,
XapakTepUCTUK H  KOHCTPYKIMH
npubOpOB, CXEM, YCTPOUCTB U
YCTaHOBOK 3JICKTPOHUKH M HAHO-
JNIEKTPOHUKH B (opME OTYETOB,
Mpe3eHTAlniH, JOKJIAI0B, MyOIrKa-
LWH;

- TMpPEenCTaBlsATh TONYyYEHHBIE B
WCCIIEIOBAHUAX PE3yJbTaThl B BUJIE
OTYETOB U HAYYHBIX ITyOIHKAIH
(crenoBbIe JOKIABL, pedepaTsl

W CTaThH B TIEPUOAMUYECCKON Hay-
HOW revartn),

- IPECTABIIATH PE3YJILTAThl PAOOTHI
B BHJE aHAJIUTHYECKOTO OTYETa,
CTaThH, BBICTYTUICHUSI, TIPE3CHTAIN
JOKIana, HWHGOPMAIMOHHOTO 00-
30pa.

Baagers:

- 6a30BBIMHU HaBBIKaMH oopmite-
HUSl PE3YyNbTaTOB HCCIEIOBAaHUS B
(hopme OTIETOB, TIPE3CHTAITHH,
JOKJIaI0B, MyOJIMKAIHiA 1O pe-
3yJIbTaTaM MPOBEACHHBIX HCCIIE-




HOCTb M 3HAYMMOCTh
MOJYYEHHBIX PE3YJib-
TaToB.

JIOBaHWH ITapaMeTpOB, XapaKTe-
PHUCTUK M KOHCTPYKLUH IPUOOPOB,
CXEM, YCTPOMCTB M YCTaHOBOK
JIEKTPOHHUKH U HAaHOJIEKTPOHHUKH;

- OCHOBHBIMH CpeICTBaMHU
BU3yaJIM3aluy UH(OpMaLny;

- HaBBIKAMU OPTaHHU3alMM HAYYHBIX
JIUCKYCCHUI;

- HaBBIKaMU MyONIMYHOW W HAyYHOU
peun;

- HaBBIKaMU MoMCKa u
UCTIOJNIb30BaHUA  MHpOpPMAIUU B
paspese npodeccHoHaIbHON aes-

TCIBHOCTHU

2. OIEHMBAHUE BBIIIOJTHEHUS IPAKTUYECKHUX 3ATAHUM

4-GanabHas Iokasarean Kpurepun
HKaJjia
(ypoBeHb
O0CBOECHMUS)
OTnuyHO 1.Tlonsora Bemonne- | CTymnenTom 3a/1aHue pelIeHo
(TTOBBILIIEHHBIH HUS MPaKTHYECKOro | camocrodrenbHo. Ilpu  stom  cocraBien
YPOBEHb) 3a/1aHus; MPABUIBHBIN alTOPUTM PELICHUS 3aJaHus, B
2. CBOEBpEMEHHOCTh JIOTUYECKUX PACCYXKICHHUSX, B BbIOOpE
BBIIIOJIHEHU 3aaHUs; (GhopMyIl ¥ pelIeHUH HEeT OIUOOK, MOTydeH
3. TocienoBaTenbHOCTD | BEPHBIN OTBET, 3aJlaHUEC peueHo
u PaIMOHAILHOCTh | PALIMOHATIBHBIM CIIOCOOOM.
BBITIOJIHCHUS 3a]JaHUS;
Xopo1o 4. CamocTosTensHocrs | CTYACHTOM 3aJaHHE PEILICHO C MOACKa3KOM
(6a30BbIit peLLeHNS; npenojiapares. I[Ipu »sTOM cocraBieH
YPOBEHb) 5.1 T.JL. MPaBUJIBHBIN aITOPUTM PELICHUS 33/1aHUsl, B
JIOTUYECKOM PACCYKJIECHUU W PEIICHUH HET
CYIIECTBEHHBIX OIIMOOK; MPABUILHO CAETaH
BbIOOp (dopMyn ans  peuleHus;  ecTh
O00BSICHEHUE pEeIleHUs, HO 3a/laHue PEIICHO
HEpaIrMoOHAIBHBIM CTIOCOOOM HIIH JIOMYIIIEHO
He Oollee MBYX HECYIIECTBEHHBIX OIIMOOK,
MOJTy4Y€H BEPHBINA OTBET.
Y noBneTBopUTENH Crynentom 3a/1aHue peuieHo c
HO MojICKa3kaMu mipenogaBatens. [lpu sTom
(TToporoBbIit 3a/1aHle MOHATO MPaBUIIBHO, B JIOTHYECKOM
YPOBEHb) PacCy)XJICHHH HET CYIIECTBEHHBIX OIIMOOK,

HO JOMYIIEHBI CYIIECTBEHHBIC OIIMOKU B
BbIOOpe GOpMYT WM B MaTeMaTHYECKUX
pacderax; 3aJaHUE PEIICHO HE TOJIHOCTHIO
WM B 00IIIeM BHUJIE.




HeynosnerBopure

(YpoBeHb He
chopmupoBaH)

JIBHO

CryneHToM 3a/1aHue HE PELICHO.

3. COOTBETCTBHUE U3YYAEMBIX PA3/IEJIOB, U3YYAEMBIX PA3/IEJIOB,
PE3YJIbTATOB OBYUYEHUMSA U ONEHOYHBIX CPEJACTB

Ne
n/n

Kountpoanpyemsie pa3ienbl (TeMbl)
JAMCIMIIJIMHBI)

Koa xonTpoJn-
pyeMoii koMIie-
TeHIHH
(111 ee 4acTH)

HaumeHnoBanue

OILICHOYHOT0 CpeacTBa

* [Yuenue o CUMMCTPHHA

YK-1, 1IK-7

cobecenoBanme
KOHTpOJIbHas paboTa
TECTOBBIN KOHTPOJIb

- [CuMMeTpust KPUCTAIUTMUECKOM perieTKu

YK-1, 1IK-7

KOJUJIOKBUYM
KOHTpOJIbHAs paboTa
TECTOBBIN KOHTPOJIb

. [PerTenorpadus

VYK-1, IIK-7

cobecenoBanue
KOHTpOJIbHas paboTa
TECTOBBIN KOHTPOJIb

- [ XUMHUYECKHE CBSI3U B Kpucrajuiax

YK-1, IIK-7

cobecenoBanue
KOHTpOJIbHas paboTa
TECTOBBIN KOHTPOJIb

- [ITapoBbI€ KJIAJKK M YIIAKOBKH

VK-T, TIK-7

cobecenoBanue
KOHTpOJIbHAsI paboTa
TECTOBBIA KOHTPOJIb

- [Kpucramioxummuueckue paanycel

YK-1, 1IK-7

cobeceoBanue
KOHTpOJIbHAsI paboTa
TECTOBBIN KOHTPOJIb

- [M3omopdu3zm u nonumMoppusm

VK-1, TIK-7

cobecenoBanue
KOHTpOJIbHas paboTa
TECTOBBIA KOHTPOJIb

- [KpucTaismoXumus NpOCTHIX BEIIECTB

VK-1, TIK-7

cobeceoBaHue
KOHTpOJbHas paboTa
TECTOBBIN KOHTPOJIb

- [IIapoBbIe KJIAJKU U YIIAKOBKU

YK-1, 1IK-7

co0eceioBaHuE
KOHTpOJIbHast paboTa
TECTOBBIN KOHTPOJIb
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4. OHEHOYHBIE CPEACTBA VIS TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTAIIMU 11O UTOTAM
OCBOEHMUSA JUCIIAITJIMHBI

Ilpumepnwie eonpocwt 013 codecedosanus

. Uctopus pa3BuTUS KpUCTAJUIOXUMUH.
. [Ipeamer u 3agaun KpUCTATUIOXUMUU. B3aMOCBsI3b cocTaBa, CTPOEHUSI U CBOMCTB XUMUYECKUX

BCHICCTB.

. CrtocoObI 1 BapuaHThI KiacCU(UKAIIMK KPUCTAJUIOB: IO pa3MepaM, CAMMETPUH, CTPYKTYpE.

. Knaccugukanus nmo cummeTpun: KaTeropiuy, CHHIOHUH, KI1aCChI, TPYIIIIHI.

. [ToHsITHE O KPUCTAIIIMYECKON PEIIETKE U AaTOMHOM CTPYKTYpPE KPUCTAIIINYECKOTO BEIIECTBA.

. [TonsiTre 00 >nemMeHTapHOU siueiike. THUIbl siYeeKk Mo CUMMETpUd. MHOTOBapHaHTHOCTDH BBIOOpa

AYCCK, MIPUMHUTUBHBIC U HCIIPUMUTUBHLIC STYCHKH.

. [IpaBunia oTHO3HAYHOTO BHIOOpA DIIEMEHTAPHBIX siueek. 14 TumoB pemeTok bpaso.

OCHOBHBIE 3JIEMEHTBI KPUCTAJUTMYECKON PEIIeTKH: Y3JIbl, PS/Ibl, INIOCKOCTH, UX XapaKTEPUCTUKU.
Kpucramnorpapuueckue miocKOCTH Kak BaKHEHIITHMHA 3JIEMEHT PEIIeTKH.

MeKIUI0CKOCTHBIE PacCTOSHUS, PETUKYIIIPHAs INIOTHOCTh, 3AKOHOMEPHOCTH POCTA IpaHEeH.

. KBangpatuunsie popmbl. BbIBO U1 IPSIMOYTOJIBHBIX PEILIETOK.

. IH1eKChl B IPUMUTHBHBIX M HEIIPUMHUTUBHBIX PEIIETKaX. 3aKOHbI IOTaCaHUs IJIsl LIEHTPUPO-
BaHHBIX SYEEK.

ITonsitue 06 obpatHoi pemerke. KBagpaTudaneie GopMbl B TEpMUHAX OOPAaTHOM PEIIETKHU.
CTpyKTypHbIE THIIBL: HOHTUE, KIaCCU(UKAIHS, OCHOBHbIE XapaKTEPUCTUKH.

CumMeTpust KpUCTAJUIOB: YJIEMEHTBI CHMMETPHH, 3aKOHBI X B3aUMOJIEHCTBUS.

ITpocteie hopMbl: TOHATHE, OCHOBHBIE Ha3BaHMS, KIACCU(PHKALNS, POJIb B TU(PAKIINOHHBIX
METOJIaxX.

[TpaBuna nocTpoeHus crepeorpapuueckoil MPOEKINHU 3JI€MEHTOB CUMMETPUU U TpaHel KpHc-
TaJJIOB.

[ToHsiTHE O MPOCTPAHCTBEHHON CUMMETPUH: 3JIEMEHTHI CHMMETPHUH, TIOHSATHE O IIPOCTPAHCT-
BEHHBIX TPYMIIaX.

CrniocoObI BEIBOJA TPOCTPAHCTBEHHBIX I'PYII MOACTAHOBKOM KOOPANHAT U IIEPEMHOKEHUEM
MaTpHull.

Xumuueckas cBA3b B KpUCTaJIaX: MOHHAs, METAILINUeCKasi, KoBaneHTHas. CUCTEMbl aTOMHBIX U
HOHHBIX PaJINyCOB.

Konnenuus mioTHeHINX ynakoBOK. XapaKTEPUCTUKH YIIAKOBOK: CJIOWHOCTb, TUIIBI ITyCTOT,
KOA(GHUIIMEHT KOMITAKTHOCTH.

[TonsiTie o TBepaBIX pacTBOpax. M3oMopdHOe 3amemienne, pacCTBOPbI BHEAPEHUS U BEIYUTAHUS.
JlepeKThI KpUCTATINYECKON CTPYKTYpBI: TOUCUHBIE A€(DEKThI, IPOTSIKEHHBIE E(PEKTHI.
DHepreruka aedexTooOpazoBaHUs.

[lonsATne o nudpakuuyu BOIH, ICTOYHUKH BTOPUYHBIX BOJIH U1l PEHTT€HOBCKUX JTy4ei.
Judpaxius - kak U30UpaTenbHOE OTPAKEHUE.

®opmyna Bynsga-bparra.

Kpucrannorpagudeckas mioTHOCTb.

DKclepUMEHTaIbHOE OIpeieeHUe unciaa GOpMyJIbHBIX €AMHUILL B STUEHKE.

CnoxeHue BOJIH, PACCESTHHBIX aTOMAMH.

BeiBozg popmymsl ai1st pacueTa CTpyKTypHOTO (hakTopa 1o KOOpAUHATAM aTOMOB.

Ilpumepnt 3a0anuit KOHMPOILHBIX padom

Konmpononaa pavoma 1
(no ananu3zy cmpyKkmypHvixX munoa)



1).
2).
. Crepeorpaduueckas mpoeKIus 3JIEMEHTOB CHMMETPHH.
4).
5).
6).

. Ha3BaHue cTpykTypHOro THIA.

. CuHronms.

. Tun pewerku bpasa.

. Uncno hopMyIbHBIX €UHUIL B AJIEMEHTApPHOU sSTYCHKeE.

. Koopaunatyonnslie ynciia 1 KOOPAUHAIIMOHHBIE MHOTOTPAHHUKH.
. Hainure u Tun niuoTHenen ynakoBKU. 3aCeI€HHOCTh IMYCTOT.

Koumponvnan paboma 2
(no ananuzy cummempuu u Gopmvl Kpucmaiiu4ecKux MHO20ZPAHHUKOB)

CuHronusl.
I'pynmna (dbopma) cumMMmeTpun.

I'HomocTtepeorpaduueckas mpoeKius rpaHen.

Yucno 1 Ha3BaHUE TPOCTHIX POpM
KoopannaTsl 6a3UCHBIX aTOMOB.

Kpumepuu oyenxku omeema cmyoenma npu 6b1n0JHeHUU KOHMPOAbHOU padomul

Ouenka TpebGoBanus K 3HAHUAM

OTJIMYHO NIPUBEACHBl [OJHBIE [PAaBUJIbHBIE PELIEHUS, OTBETHI I'PAMOTHO
apryMeHTHPOBAHbI

XOpOILIO JIOTIYIIIEHbl HE3HAYUTENbHbIE IMOTPEIIHOCTH MIPU OTBETaX Ha BOIMPOCHI,

aprymeHTanus Oblia He TTOJIHON

YIOBJIETBOPUTENILHO | B OTBETaX Ha HEKOTOPBIE BOIPOCHI JOMYIIEHbI IpyOble OIIMOKHU, YacTh

BBIBOZIOB HE apryMCHTHPOBAaHA UJIW apTYMCHTHUPOBAaHA HECIIPABUIIBHO

HEY/IOBJIETBOPUTENBHO | OTBeTHl Ha 50 w Oonee % BOMPOCOB OMIMOOYHBI, OOJIBIIUHCTBO

BBIBOJIOB HE ApI'yMEHTHUPOBAHBI WM APTYMEHTHPOBAHbI HENIPABUIIBHO

2.

Ilpumepnovie mecmoswvie 3a0anus
Tecm 1

CuMmMeTpuss ¥  TPaBUIBHOCTh  BHEIIHEW  (GOpPMBI  MPUPOAHBIX  KPUCTALTUYECKUX
MHOTI'OI'PAaHHUKOB - 3TO:

a) OTVIMYUTENbHAs OCOOCHHOCTh KPUCTAJUTMYECKUX MHOTOTPAaHHUKOB

0) oOs3aTenbHast 0COOCHHOCTh KPUCTAUTMYECKUX MHOTOTPAaHHUKOB

B) OTIIMYUTCIIbHAA U O6H33.T€J'H>Ha}1 OCOGGHHOCTB KpUCTAINIMNYCCKUX MHOT'OT'PAHHUKOB

F) OTJIMYHUTCIIbHAsA, HO HE 00s13aTeNIbHast 0COOEHHOCTh KPpUCTATNIMYCCKUX MHOT'OT'PaAaHHHUKOB

DJjieMeHTapHas g4eika:




5.

6.

e

o

6.

a) OJDKHA 00JIajaTh HAMMEHBIIEH CHMMETPHUEH.

0) moypKkHA 00J1a71aTh HAUBBICIIICH CUMMETPHECH.

B) HE JIOJDKHA 00JIaJlaTh CHMMETPHEH

r') HE J0JDKHA 00J1aJ1aTh HAMMEHbIIIeH CHMMETPHUEH.

HekoTopslii 21eMEHT CUMMETPHH, KOTOPBIM JeNuT GUrypy Ha JABE YacTH, PacloIOXKEHHbIE APYT
OTHOCHUTEJIBHO JIpyra KakK IPeIMET U €ro 36pKaJIbHOE OTPaKEHHE, HA3bIBACTCSI:

a) OCb CHMMETpUH, O0) IJIOCKOCTh CAMMETPHH, B) IIEHTP CUMMETPHH, T')3JIEMEHT CHMMETPHHU.

Jlunus nepeceveHus ABYX INIOCKOCTEH MO/ YIIIOM 90° siBIIsIeTCS OCBIO CUMMETPUHU:
a) 2 nopsinka, 0) 3 mopsiaka, B) 4 mopsiika, r) 6 mopsiika.

dopmyiia CAMMETPUH TETPATOHAIIBHOW TUITUPAMU/IbIL:

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

Tonbko U3 OAHOM IPaHU COCTOUT:
a) MOHORIp, 0) MMHAKOW, B) AUDIP.

Tecm 2

Ecin nns mo00il TOYKM KpucTalia, B3STOW BHYTPU HEro, HalJeTcsi Takas, 4TO CBOWCTBa
KpHUCTajla B 00€UX 3THX TOYKAaX COBEPLICHHO aHAJIOIMYHbI, TO KPUCTAILIbI:
a) aHM30TPOITHBI, 0) OTHOPOIHBEI, B) HEOTHOPOIHBI, T') CHMMETPHYHBI

Sl4eiika, BHyTpH KOTOPOM HET Y3JI0B:

a) Ha3bIBAETCs MapajuIeIorpaMMoM,

0) ABJISICTCS] MPUMHUTUBHOM 2JIEMEHTAPHOM STUCHKOMN
B) SIBJISIETCS CTIOKHOM sTueiKoi

I') SIBJISI€TCS] MPOCTPAHCTBEHHOW PelIeTKOMN

Hekotopelii 271€MEHT CUMMETPUM, IPH IOBOPOTE€ BOKPYI KOTOPOrO Ha HEKOTOPBII
OTIpeIeNIeHHBIN yroi, Gurypa CoBMeIaeTcsi cama ¢ co0oi, Ha3bIBaeTCs:

a) OCb CHMMETpHUH, 0) IUIOCKOCTh CHMMETPHUH, B) LIEHTP CUMMETPHH,

T') 3JIEMEHT CUMMETPHUH.

JIuHus nepecevyeHus YEThIPEX IIIOCKOCTEN MO yriioM 45° sBnsiercst 0CbIO CUMMETpPUHU:
a) 2 mopsiika, 0) 3 mopsimka, B) 4 mopsiaka, T) 6 mopsiaka.

dopMyna CHMMETPUH TPUTOHAIBHON JUIUPAMUJIBL:

a) 4L36L,9PC, 6) Ls4Lo4PC, B) Ls9PC, T) L33Lo4P,

Hanx nyHKO# mepBOro ciost HaxoAuTCs 1map BTOporo cios. [lycrora B 000uX ciiyyasix OKpyKeHa
yeTbIpbMs mapamu. [1ycToTsl Ha3bIBatOTCA:
a) TeTpadIpUYECKUMH, 0) OKTadAPUUECKUMH, T') TEKCAIAPUIECKUMHU

Tecm 3
Ecnu moutn Bce pu3nueckre CBOWCTBA KPUCTAUIA B PA3IUYHBIX HAMPABICHUAX PA3JIMYHBI, TO
KPHUCTAILIBI:

a) aHU30TPOITHBI, 0) OTHOPOAHBI, B) HEOJHOPOIHBI, T) CHMMETPHUYHBI

PerukyisipHas MIOTHOCTH 3TO:



a) YUCJIO Y3JIOB HAa SIUHUILY TUTOIIAIN
0) YKCII0 Y3JI0B HAa AMHUILY 00beMa
B) YKCJIO BEPIIMH Ha €IUHUILY 00beMa
') YKCJIO Y3JIOB Ha eAMHHILY 00bemMa

HekoTophlid 3IEMEHT CUMMETPUH BHYTPH (UTypBI, Yepe3 KOTOPYIO NpOBE/IeHa Jro0as mpsmas,
BCTPEUYAET OJJMHAKOBBIC TOYKHU MO 00€ CTOPOHBI OT IIEHTPA HA PABHBIX PACCTOSHUSX, HA3BIBACTCS:
a) OCb CHMMETpUH, O) IIIOCKOCTh CAMMETPHH, B) IIEHTP CAMMETPHH, T')3JIEMEHT CUMMETPHUH.

4, KpI/ICTaJ'IJ'II)I HU3IICH KaT€ropun HE UMCIOT oceit CUMMCTPHUHU ITOPAJAKA BbIIIC:

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

5. dopMmyiia CHMMETPUH FeKCaroHaIbHOW TUMUPAMU/IBI:

1.

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

Tecm 4

Kparuaiimee u3 BO3MOXHBIX PAacCTOSIHUM MEXKJYy OJMHAKOBBIMH TOYKaMHU B pany

Ha3bIBACTCA:

2.

5,
a) 3L44L36L,9PC, 6) L44L,5PC, B) 6L,9PC, T) La4Lo5P,

6.

a) y3ei, 0) psil, B) mapaMmeTp psija, T') rpaHb psijaa.

CtpyKTypa KpUCTaJljia 3TO:

a) Oecrops0YHOE PacloNoKEHUE YaCTUL] B IPOCTPAHCTBE;

0) KOHKpETHOE PACIIOJIOKEHHE YaCTHULl B IPOCTPAHCTBE;

B) COUETaHME y3JIOB U TPaHEeH;

r) 3TO CcHoco® MpeACTaBIECHUS MEPUOJUYHOCTH TOBTOPEHHS B IPOCTPAHCTBE OTIEIbHBIX
MaTepHaIbHBIX YaCTUI] UM TPYIII YaCTHII.

QHCMGHTapHBIfI YroJi moBopoTa ONpeaACIIsICTCA
a) n=360/cz, 6)Nn=360"a, B)n=a/360.

B BrICIIEN KAaTETOPUM TOJIBKO OJHA CHHTOHUSL:
a) Kyouueckasi, 0) TeTparoHanbHas, B) TPUIOHaNbHasA, 0) pomOHUUecKas.

CDOpMy.]'Ia CUMMCTpPUHN TeTparOHaanoﬁ IMPU3MBI:

N3oMop(HBIMU SBIISIFOTCS BEIIECTBA!
a) TBEpHbIE BEIECTBA, CXOJHBIC MO XUMHYECKOMY COCTAaBYy M HMEIOIIUE pa3Hble 1O Qopme
KPHUCTAJLITBI
0)TBep/ble BENIECTBA, CXOJHBIC MO XHMHYECKOMY COCTaBy W HUMEIoNue Oiu3kue 1mo ¢dopme
KPHUCTAJLITBI
B)TBEp/IbIC BEIIECTBA, PA3HBIC 110 XUMHYECKOMY COCTaBY, M pa3HbIe 1O (hOpME KPUCTAILITBI
r)TBEpAbIE BEIIECTBA, pa3Hble MO XMMHYECKOMY COCTaBy, HO HMMewINue Onm3kue mo dopme
KpHUCTaJUIBI

Tecm 5

CnBur Touku OECKOHEYHOTO psifa HAa OJUH TEPHUOJ HACHTUYHOCTH BIOJb HAIpPaBICHUS
TPAHCIISIINAHN 3TO:

a) TePEHOC CHCTEMBbI, 0) CHMMETPUYHOE TpeoOpa3oBaHueE,

B) MpeoOpa30BaHUE CUCTEMBI, T') HECUMMETPUYHOE ITpeoOpa3oBaHme



2. Tlo 3aKOHY IIOCTOSIHCTBA YTJIOB KPUCTAIIJIOB!

a) BO BCEX KpHUCTAUIaX JAHHOIO BEUIECTBA IIPU OJMHAKOBBIX YCIOBHUSX YIJIBI MEXAY
COOTBETCTBYIOUIMMH IPAHSIMH KPUCTAIIIOB OCTOSHHBI.

0) BO BceX KpuCTaUlax JI000r0  BEIIECTBA NPU OJMHAKOBBIX YCIOBHSX VYIJIBI MEXIY
COOTBETCTBYIOUIMMH IPAHSIMH KPUCTAIIIOB OCTOSHHBI.

B) B HEKOTOPBIX KpUCTaJIaX JJaHHOTO BEILECTBA IPU OJAMHAKOBBIX YCIOBUSX YIJIBI MEXAY
COOTBETCTBYIOUIMMH IPAHSIMH KPUCTAIIIOB OCTOSHHBI.

) BO BCEX KpHUCTAUIAX JAHHOI'O BELIECTBA IPU OJMHAKOBBIX YCJIOBUSX YIUIBI MEXIY
COOTBETCTBYIOLIMMH I'PAHSAMH KPUCTAJUIOB HETIOCTOSIHHBI.

3. VYrois moBopoTa BOKPYI' JUHHUH IIEPECCUCHUS ABYX IUIOCKOCTCH CHMMETPHH:
a) OOoJIbIIIE yTiia MEXTY MIOCKOCTIMHU
0) BABOE OOJIBIIE YTIIa MEX]TY IMIIOCKOCTAMU
B) BABOE MEHBIIIC YTIIa MEXKY IIIOCKOCTSIMHU
') PaBeH YTy MEXIY TUIOCKOCTIMU

4. TpuroHanbHas, TeTparoHajbHas, FeKcaroHaJbHasi CAHTOHUU OTHOCSATCS K KaTEeTOPHH:
a) HU3IIEeH, O) cpeaHei, B) BBICIICH.

5. dopMmyiia CHMMETPUM T€TPAroHaJbHON MTUPAMUJIbL:
a) L44PC, 6) L44L,5PC, B) 6L,9PC, r) L44PC,

Tecm 6

1. OpunHakoBbIE TOYKH, CBSI3aHHBIE MEXITY COOON TPAHCIALMAMHU B OECKOHEYHOM PsITy Ha3bIBAIOTCS:
a) BepLIMHAMU, 0) y371aMH, B) TpaHAMHU, SUelKaMu

2. .Uemy paBHBI JIBOHHBIC OTHOIICHHUS TAPAMETPOB IS JIBYX JIFOOBIX TpaHeH:
a) OTHOIICHHIO MAJIBIX IIEJIBIX YUCEIT
0) OTHOIICHUIO OONBIIMX IETBIX YHCEI
B) OTHOIIEHUIO MAJIBIX TPOOHBIX YUCEI
T') OTHOIICHHUIO APOOHBIX U IIEIIBIX YHCEIT

3. .Ecnu ecTh 4eTHasi OCb CUMMETPUHM M HA HEW LEHTP CUMMETPUHU, TO TNEPIEHAUKYIIPHO K HEH
MPOXOJINT:

a) MJIOCKOCTh, 0) OCh, B) LIGHTP, T') OCh U MJIOCKOCTb.

4. PomOunyeckas, MOHOKJIMHHAs!, TPUKIMHHAS CUHTOHUU OTHOCSTCS K KAT€rOpUU:
a) Hu3IIeH, O) cpedHei, B) BBICIICH.

5. ®opmyna CUMMETPUN TPUTOHATILHOW MUPAMUJIbL:
a) L44PC, 6) LsPC, B) L33P, r) L44PC,

U, B) NETJISIMH, TTapajuieIorpaMMaMu
Tecm 7

1. Yro Takoe omepanuu CAHMMETPHH:
a) oTpaxkeHue, O) BpallleHHE, B)OTPAXEHUE WM BpallleHHWEe, T) MEPEHOC W3 OJHOW TOYKH B

JPYTyIo



4.

5.

Ecnu ecTh OCh CHMMETpUHU I-TO TIOpPSAKA W BJOJb HEE MPOXOAUT IJIOCKOCTH CHMMETPHH, TO
TaKUX TIOCKOCTEH:
a)n, 0)n-1, B)ntl, r) 2n

d)opMyna CUMMCTPUU Ky6a:
a) 3L44L36L29PC, 6) 3L44L36L26PC, B) 3L46L29PC, F) 3L44L36L29P,

dopmyJia CAMMETPUH I'€KCarOHaIbHON MTUPAMUIbL:
a) Lé4PC, 06) Le4L,6PC, B) 6L¢PC, 1) Lg6P.
Han nyHKo# mepBOro ciiost HaXOAUTCS map BToporo ciosd. [lyctora B 060ux ciydasx okpyKeHa

MMCCThIO IIapaMu. HYCTOTBI Ha3bIBAKOTCA:

a) TeTPAdIPUUECKUMU, 0) OKTAIIPHUUECKUMH, T) TEKCAIIPUIECKUMU

Kpumepuu OUEeHKU omeema cmy()enma npu 6blNOJIHEHUU MeCmoe6blx 3a0aHuil

Ouenka TpeGoBanus kK 3HAHUAM

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH TIJyOOKO U
IIPOYHO  OCBOWJ  IPOTPaMMHBIM  Marepual,  MCUYEpPIBIBAIOLIE,
OTIHHO MIOCJIEIOBATEIbHO, YETKO U JIOTUYECKH CTPOMHO €ro M3JIaraer, yMeer
TECHO YBS3bIBaTh TEOPUIO C MPAKTUKOW, CBOOOJHO CHpAaBISETCS C
3aJjayaMy, BOIPOCaMU M JPYTUMHU BHJAMU [PUMEHEHMs] 3HaHUH,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM INPHU BHUJIOM3MECHEHWM 3aJaHMIA,

IMpaBUJILHO 00OCHOBBIBAET IMPUHATOC PCHICHUC.

OneHka «XOpOUIO» BBICTABIISETCA CTYACHTY, €CIM OH TBEPJO 3HACT
MaTepHuala, FPpaMOTHO M IO CYIIECTBY H3JaraeT €ro, He JOIycKas
XOpOto CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, IIPABHIBHO
IIPUMEHSIET TEOPETUYECKUE TIOJOKEHUS NPHU PELICHUH NPAKTUYECKUX
BOIIPOCOB M 3a]1a4, BiIaJeeT HE0OXO0ANMBIMU HaBBIKAMHU M IPHEMaMH HX

BBITIOJIHCHUS.

YAOBJICTBOPUTCIBHO

OrneHka «yqOBIIETBOPUTEIHHO» BBICTABISETCS CTYIACHTY, €CIH OH
UMeeT 3HaHHS TOJIBKO OCHOBHOIO XapakTepa, HO HE YCBOWUJI €ro
JeTaiel, JIONycKaeT HETOYHOCTH, HEJAOCTAaTOYHO  IPaBHIIBHBIC
(GOpMYJIMPOBKH, HAPYIICHUS JIOTHYECKOW IMOCIEA0BATeILHOCTH B
N3JI0KCHUU HpOFpaMMHOFO MaTepI/Iana, HUCIIBITHIBACT San}I}IHeHI/ISI HpI/I
000CHOBAHHUH OTBETA.

HEYJIOBJIETBOPUTEIHHO

OrneHka «HeyOBIETBOPUTEIHHOY» BBICTABISETCS CTYACHTY, KOTOPBIN
HE 3HAaeT 3HAYUTENbHOM 4acTW MpPOrpaMMHOI0 MaTepuaia, JAOMYCKaeT
CYIIECTBEHHbIEC OIIMOKH, UMEET 3aTPyJHEHUSI IPU OTBETE HA BOIPOCHI
" 000CHOBAaHUU OTBETOB. Kax MpaBuUIIoO, OIICHKA

«HCYHOOBJICTBOPUTCIIBHO» CTABHUTCA CTYACHTAM, KOTOPBIC HE MOIrYT




OPOJOIKUTh  OOydeHHe 0€3  JOMOJHUTEIbHBIX  3aHATHH 10
COOTBETCTBYIOLIEH TUCLIUILJIMHE.

Tunosbie BONPOCHI K KOJUIOKBHYMY 110 TEOPUMU CUMMETPUM H OCHOBAM
reoMeTPUYECKOr0 CTPOEHNSI KPHCTALIOB

1). Tlonatue o MPOCTPaHCTBEHHON CUMMETPUHU
2). OCHOBHBIE TIPOCTPAHCTBEHHBIC AIEMEHTBI CHMMETPUU: TUIOCKOCTH CKOJIB3SIIEr0 OTPAKEHUS,
BHUHTOBBIE OCH.
3). OcoOeHHOCTH B3aUMOJICHCTBHS IPOCTPAHCTBEHHBIX 3JIEMEHTOB CUMMETPHHU, KOOPJHHATHBII
croco0 BBIBOJIA TPYIITT CHMMETPHH.
4). TIpaBUIIbHBIC CUCTEMbI TOYCK, OOLINE U YACTHBIC CHCTEMBI.
5). KpatHocTh NpaBUIBHBIX CUCTEM TOYEK, POJIb IPABHIBHBIX CHCTEM B CTPYKTYPHOM aHAJIH3E.
6). Xumuueckas CBS3b B KpHCTaIaX, KOOPAUHALMOHHOE YKCIIO.
7). CuCTeMbI aTOMHBIX U HOHHBIX PAIHYCOB.
8). KoHuenuus mioTHeHINX YIIaKOBOK aTOMOB M HOHOB, OCHOBHBIC TUIIBI YIIAKOBOK:
JIBYXCJIOMHAs U
TpexcaoitHasl.
9). OcHOBHBIE THITBI ITYCTOT U NMPHHIIHUITBI PACUYETa UX 3aCCIICHHOCTH.
10). [TonsiTHE O TBEPABIX PACTBOPAX, OCHOBHBIC THITBI PACTBOPOB: 3aMEIICHHSI, BHEAPCHHS,
BbIUNTA-
HUSL.
11). OcHoBHbIe (ha30BbIC AUATPAMMBI C TBEPBIMH PACTBOPAMH.
12). Tlpenernsl pacTBOPUMOCTH, 3aKOH Berapna.
13). JledeKThl KPUCTALTHYECKON CTPYKTYPBI, TOUCUHBIC U MPOTSHKEHHBIC 1e()EKTHI.

KpnTepml OICHUBAHHUA OTBETOB

KOHHOKBI/IYM CUHUTACTCA CAaHHBIM, CCJIIN OTBEYAIONIUN JAaeT JOCTAaTOYHO ITOJIHBIN OTBCT,
MMOHUMACT CBA3b MAaTCpHraia IaHHOTO pasacia ¢ APyruMu, B Ciiydac San}’I[HGHI/Iﬁ OTKIIMKAaCTCsA
Ha MOJACKAa3KN WU HAaBOAAIINE BOIIPOCHI.

KOJ’IJ’IOKBI/IYM CUHUTACTCsA HECAaHHBIM, €CJIN OTBCUAIONINN HE MOXKET JaThb pa3sBEPHYTOro OTBEC-
Ta, EMY HC TIOMOTAOT MMOACKA3KHU U HABOAAIIUC BOIIPOCHI.

Tunoevie 6onpocwl K 3auume no 1a60pamoprvim padbomam

1). OcHOBHBIE TUTIBI PEIIETOK, pelIeTKH bpasa.

2). TIpMMHUTHBHBIC U ICHTPUPOBAHHBIC PEIICTKH.

3). Kpucrammyeckas pemerka U MHASKCH Muuiepa.

4). KBagpaTtudnbie GOpMbI OPTOrOHATIBHBIX CHHTOHUIA.

5). [IpyHIUIIBI UHIUITUPOBAHUS BBICOKOCUMMETPUYHBIX KPUCTAILIOB.
6). Pacuet mapamMeTpoB peHIETKH 110 MEKILTIOCKOCTHBIM PACCTOSTHUSM.
7). DneMeHTapHbIC TPUHITUIIBI U(PAKIIHH.

8). Ycnosus mudpakiuu mo Jlays.

9). Meron BpateHusl.

8). ®opmyia Bynbda-bparra u «orpaxareapHas» Tu(paKiys.

9). PertrenodasoBblii aHamu3.

10). OcHOBHBIC MPHYUHBI TIOTACAHUH TUPPAKIIHOHHBIX pe(IeKCOB.




11). 3aBUCHMOCTB CTPYKTYPHOTO (haKTOpa OT KOOPIUHAT M UHIIEKCOB Muiuiepa.
Kpumepuu 3auwyumur n1abopamopnoii pabomaot

Pabora cuntaeTcs 3alIUIIEHHON P CISIYIOMUX YCIOBUAX:
- y4acTHe B BBIITOJIHEHUU PaOOTHI;
- IPEOCTaBICHUE 0TUETa, O(POPMIICHHOTO B COOTBETCTBUU C Y4€OHO-METOANYECKUMHU TTOCOOUSI-
MU K JJaOOpaTOpHBIM paboTam;
- KpaTKHe, HO JOCTaTOYHO COJepKaTeIbHbIE OTBETHI Ha 2—3 BOMPOCA U3 MPUIIAraeMOro CIHICKa.
[Tpu HeBBIMOTHEHUHU JIIOOOTO M3 TPEOOBAHWH, MEPEYHCICHHBIX BBIIIC, OCTAILHBIC MOTYT
OBITH 3auTeHBl, HO paboTa He OyAeT CUMTAThCS 3AIIUIICHHOW, MOKa HEe OYJyT BBINOJHEHBI BCE
TpeOOBaHMS.

Hpumepnbte KOHmMPpPOJibHblEe 60NPOCHL K 3a4uemy

1. IIpenMer u 3a7auu KpUCTAUIOXMMHMU. KpUCTAIUIOXMMHS Kak 4acTb XUMHUM M Kak METOJ
UCCIICIOBAaHUsST XMMHUYECKHUX BemiecTB. OCHOBHOW 3akoH kpuctamioxumuu (Iompammuar,
Kanycrunckuit). OO6mmume CBOICTBA KPHUCTAJLIIOB. dopmyia Ditnepa-Jlexapra.
2. OcHOBHBIE OJTambl MCTOPUM PEHTICHOCTPYKTYpPHOIO aHaliM3a W KPHUCTALUIOXUMHHU.
3. Tumnbel XMMHUYECKUX CBSI3€H B KpUCTajUlaX. DHeprus cBsizeid. ['omMo- u rerepomecMuyeckue
CTPYKTYpbI. XapakTep cTpyKTypsbl. [Ipumepsl.

4. Crpykrypable Tunbl. M3ocTpykTypHOCTh. OncaHue NPOCTEUIINX KPUCTAUIMYECKUX CTPYK-
TYp.

5.M3omopdusm. CTpyKkTypa TBEpABIX PACTBOPOB.

6. TIlonmumopdusMm, mnomutunus, Mopdorpornus. MOHOTPONHBIE M  HHAHTUOTPOIHBIE
noJMMOp(HbBIE pEeBpaIlIEeHNUS.

7. IV n IIIIK. OnucaHue KpUCTAJUIMYECKUX CTPYKTYp HPOCTBIX BEIIECTB B paMKax
npencrasienui o ITIITY u TTIIK.

8. ITycrots! B IIIIY u IIIK. Onucanue KpUCTAIIMYECKUX CTPYKTYp OMHApHBIX U TEPHAPHBIX
coeMHEeHUN B pamkax npenacrasiaenni o IIIITY u ITIIK. ITpumepsr.

9. Kpucraminueckue CTpyKTypbl METAJUIOB.

10. Kpucrammnueckue CTpyKTYphI TPOCTHIX BEIIECTB, 00pa3oBaHHbIX p-anementamu VIII, VII u
VI rpynn nepuoanyecKon CUCTEMBI.

11. Kpucrammnueckue CTpyKTYpBI TPOCTHIX BEIIECTB, 00pa30BaHHBIX p-aneMeHTamu V, IV u III
TPYIII IEPUOAUYECKON CUCTEMBI.

12. Kpucrammdeckue CTpyKTypbl HHTEPMETAIUINAIOB.

13. Kpucraqummueckue CTPYKTYypbl OHHApHBIX COEIMHEHMH, OIMCBHIBAEMbIE B PaMKax
npencrapienui o [TIITY u TTIIK.

14. OOmas XxapakTepHCTHUKa KPUCTAUIMYECKUX CTPYKTYp OMHApHBIX coeauHeHui. IIpumepsl.
AypHbBIE€ CTPYKTYPHbIE MOTHBBI.

15. OOmas xapakTepuCTUKa KPUCTAUIMYECKUX CTPYKTYp TEPHAPHBIX  COEIMHEHHH.
16. CTpykTypHBIi THIT TEPOBCKUTA. CETHETOAICKTPUKH.

17. CtpykrypHblii THI minuHend. HopManbHas (npsimMast) 1 oOpaltieHHast IIMHHEb.
Koad¢unment obparenus. eppuThl U UX CBOICTBA.

18. CtpykTypbl cuiMKaToB. LleonuThl.

19. 3naueHne pEHTTEHOCTPYKTYPHOTO aHAIN3a U KPUCTAIUIOXUMHHM ISl XUMHUH U MOJIEKYJISIPHOMN
6uonoruu. bassl CTPYKTYpHBIX TaHHBIX.

20. [TonsiTue o pentreHorpadun. ABTOMaTHYECKHE TU(PPaKTOMETPHI.

21. Merox mopomika B peHtreHorpadguu. Munexcsl Munepa. MeXIUIOCKOCTHBIE pacCTOSTHUSL.
VpaBuenne bporra-Byneda. Ilopsmox otpaxkenus. Pentrenorpamma. IlpeacraBienue o
peHTreHo(a30BOM aHAJIH3E.



22. CpaBHEHHE Pa3HBIX AU(PPAKIIMOHHBIX METOOB U3YUEHHS KPUCTAIUIMYECKON CTPYKTYPHI.

23. I'pynnsl cumMerpun. Oniepaiyiy U 3J1€MEHTbl CUMMETPUHU. 3aKPBIThIE ONEPAIlMU U 3JIEMEHTBI
cummetpuu. MHBepcus. I1oBOpoTHBIE U MHBEPCUOHHBIE OCH, CBOMCTBA. ONHMCaHWE CUMMETPUU
HernepruoauuecKux o0beKToB. [Ipumepsi.

24. TodyeuHsle rpyNIibl, CAMBOJIbL, IPUHLIMIIBI UX TIocTpoeHus. IIpenenbusie rpynnel. [Tpumepsl.
25. Ilpoekuuu 31€MEHTOB CUMMETPUH.

26. CumBomuku ['epmana-Morena u Illenduuca. 3epkalbHBIE MOBOPOTHI H 3€pPKaIBHO-
IIOBOPOTHBIE OCH, COOTHOILIEHHS ¢ ”HBEPCUOHHBIMHU.

27. Tpaucnsiuuu, UX TUCKPETHBIE TpymIbl. Kpucranmndyeckas pemerka, ee 6azuc. [IpumMutrBHBIE
Y HEIIPUMUTHUBHBIE MTapajuIeIOrpaMMbl U Mapajuleenune/ibl IOBTOPSIEMOCTH.

28. Cummertpusi pemeTku. ['onosapuyeckue Tpymnmbl, X cBoiictBa. OcoOble HampaBlICHHUS B
peleTKe, uX CBOMCTRA.

29. Kpucrannorpadugeckue KOOPJHMHATHbIE CUCTEMBI, ux BBIOOD. basuc
KpHUcTaiiorpaduyeckoil KoopAMHATHOM cucteMbl. KoopauHaTHbIA KpecT. iaeMeHTapHas
syeiika. [lapameTpsl pemeTku. Buabl kpuctayutorpaguuecKux KOOPAMHATHBIX CHUCTEM IS
pa3HbIX TUMOB CUMMETpPUU perieTkd. CHHIOHHUS.

30. CnocoObl pa3MemieHusi y3JIOB B djeMeHTapHoi sueiike. Tumer bpass. Ilpoexmus
3JIEMEHTAPHOM STUeHKU.

31. OcHOBHBIE CTPYKTYpPHbIE THUIIbI JJIs1 KyOUUECKONM CUHIOHMM. Yncao (GOpMyJIbHBIX €IUHUIL B
3JIEMEHTApHOM siuelike. PeHTreHoBcKast II0THOCTh KPUCTAILIA.

32. Kpucramiorpadpuueckue ToueuyHble TIpynnbl. CHMMETpUS KPUCTAUIMYECKOIO MHOIO-
rpanHuka. [Tpumepsl.

33. OTKpbITHIE ONIEpaLMK U HJIEMEHTHl CHMMETPHUH.

34. IIpocTpaHCTBEHHBIE IPYIIBl CUMMETPUH (CUMMOpP(hHBIE U HECUMMOpPGHBIE), TPUHIUI HUX
BBIBO/JIA.

35. Kpucramioxumuueckue paauychl, COOTHOILIEHHE C OpOUTalbHBIMU. VOHHBIE paaMyCHI.
Merop Jlanne. Meramuueckue, KOBaJICHTHbIE, BaHAEPBAaIbCOBBI paauycsl. [lonpasku 1'onba-
HIMMJITA.

Kpurepun onieHkn oTBeTa Ha 3a4eTe

Onenka Kpurepun orBera

3aureHo ['my6Gokoe u xopolee 3HaHHWE M NOHHUMaHUE MpeiMeTa, B TOM YHCIe
TEPMHUHOJIOTUI U OCHOBHBIX MOHSTHI; TEOPETUUECKHUX
3aKOHOMEPHOCTE; baxTHUeCKuX JTaHHBIX; 00CTOSITENbHBIH,

JIOTUYECKHUI ¥ TPAMOTHBIN OTBET BO BpPEMSI C/lauy 3a4€Ta; YAEIbHbBINA BEC
OLIMOOK MPU KOHTPOJIBHOM TECTUPOBAaHUM — He 6osee 50%.

He3aureno Crnaboe 3HaHHE OCHOBHOM TEPMHHOJIOTHH, TEOPETHIESCKHIX
3aKOHOMEPHOCTEH, (PaKTHUECKUX JTaHHBIX, OITMOOYHBIN OTBET Ha
3aueTe; yAeIbHbIN Bec OMUOOK MpH KOHTPOJILHOM TECTUPOBAHUU —
6omee 50%.




METOANYECKUE YKA3ZAHUA [1JIS1 OBYUYAIOIIUXCA
ITO OCBOEHUIO JUCHUITJIMHBI

JlJis yCHEemIHOTO OCBOEHHUS JIEKIIMOHHOTO MaTepuana oOydaromiyecs AODKHBI IMOCelaTh
JIEKLMU ¥ KOHCIIEKTUPOBATh UX B CIIELIUATIBHYIO TETPAIb.

OueHb M0JIE3HO Nepe] TEKYLIEH JIEKIIMed MPOCMOTPETh MaTeprail IpeablIyIEH.

[Ipy KOHCHEKTHpPOBAaHUM CIIEAYET 3alMChIBATh JIMIIb OCHOBHBIE IIOJIOKEHHUSA, IIO-
CJIEIOBATENIbHOCTh BBIBOJIOB 3aKOHOB U YpPaBHEHHi, BOCIPOU3BOIUTh HEOOXOAMMBIE CXEMBI U
pUCYHKU. Eciy BO3HMKAIOT BONPOCH! [0 YAaCTU Marepvaja U HET BO3MOXKHOCTH BBISICHUTH UX
cpa3y, clleyeT OTMETUTh OCTaBIIeeCs HEMOHSTHBIM M IOCie JIEKIUMH (B CBOOOJHOE BpeMs)
HalTH COOTBETCTBYIOLIMI MaTepuall B JInTeparype, IHTepHeTe WK BBIACHUTD Yy IIPENoAaBaTeNs
BO BpeMs MTPAKTUUYECKUX 3aHITUN WIM HAa KOHCYIbTAIHSIX.

[Ipy moAroTOBKE K KOHTPOJBHBIM paboTaM HEOOXOJMMO MOBTOPUTH COOTBETCTBYIOIIUI
matepual. [lo koutponsHoit Ne 1 Haubosee BasKHBIE BOIIPOCHI:

- HOMEHKJIaTypa CTPYKTYPHBIX TUIIOB;

- OCHOBHBIE THIIBI PEIIETOK;

- METOMKA ITOJICYETA YUCIIa aTOMOB U (POPMYIIBHBIX €AUHUI] (MOJIEKYJ ), TPUXOISAIIUXCS Ha
AJIIEMEHTapHYIO AYEHKY;

- BBIIBJICHME IUIOTHEHIIEH YITaKOBKH;

- OMpe/eNieHre TUTa IJIOTHEHIIIeH yITaKOBKY;

- aHaJIM3 3aCEJIIEHHOCTH IIyCTOT;

- KOOPJIMHAIIMOHHBIEC YUCIIa ¥ KOOPAMHALMOHHBIE MHOTOTPaHHUKH.

ITo xoHTpOIBHOI padoTe Ne 2:

- IPUHIIMUIIBI TOCTPOEHUS cTepeorpapuueckoi MPOSKIUU HIEMEHTOB CHMMETPHH;

- IPUHIIMIIBI TIOCTPOEHUSI THOMOCTEpeOorpauuecKoil MpOoeKIuU TpaHel KprCTalIndecKoro
MHOT'OTPaHHMKa;

- pa3MHOKEHUE TpaHell 3JIeMEHTaMHU CUMETPUH;

- 0COOEHHOCTH B3aUMOJIEHCTBUS 2JIEMEHTOB CUMMETPHH JPYT C IPYTOM;

- KJ1accuuKalus MpocThIX GopM;

- OCHOBHBIE THUIIBI TPOCTHIX (HOPM.

PekoMenayercss Takke BHEYPOUHOE TMOCELIEHHE J1adopaTopuu C IeNIbI0 MOBTOPEHUS
MaTepHuaia 1Mo U3yYeHHIO KPHCTAIJIOB Ha MOJENSIX, UMEIOUUXCA B Ja00paTOPHH, MOCKOIbKY
ATOT HArJsAHBIA MaTepuan He MOXET ObITh JOCTYNHBIM BHE JiabopaTopuu. PexomeHnayercs
oOpamiarbesl K HepcoHaty JabopaTopuu 3a HEOOXOAUMBIMU Pa3bICHEHUSIMU U KOHCYIbTALUSMHU.

[Ipyn moAroToBke K MPakTUYECKHMM U J1a0OpaTOPHBIM 3aHSTUSIM HEOOXOJUMO IMOBTOPUTH
TEOPETUYECKYIO YacTh KaK IO KOHCIEKTaM JIEKIUI U yyeOHUKaM, TaK U 10 COOTBETCTBYIOILEMY
y4e0HO-METOINYECKOMY TOCOOHIO.

KomtokBuym mpu3BaH 3akpenuTh MaTepual [0 IPOCTPAHCTBEHHOM CHMMETPUU H
FEOMETPUUECKUM 3aKOHOMEPHOCTSIM (OPMHUPOBAHUS CTPYKTYpPbl U  BHEIIHEH (QOpMBI
KpucTaiioB. [Ipy MOAroToBKE K KOJUIOKBUYMY TakXe HEOOXOIMMO TIHIATENbHO MpOopadboTaTh
MaTepua, UCMOJIb3ysl KOHCIEKTHI JeKIUi, yueOHble U y4eOHO-METOANYECKHEe ToCcCoOus, Ipyrue
VCTOYHUKU (CIIPaBOYHUKH, SHIUKIONE UM, VIHTEepHET).

3aueT c OLEHKON — 3TO 3aBepIIaolee OLIEHOYHOE CPEJCTBO M0 AUCIMITIINHE, T03BO-JISIOIIEe
YTOUYHUTH YPOBEHb YCBOEHUS MaTepuana oOyuatomumucs. [lpu moaroroske k 3auety, B o0OLIeM,
PEKOMEHIIYIOTCSI T€ e AEMCTBHs, YTO M B ciy4yae APYTUX KOHTPOJIbHBIX MEpPONPUATH:
TIHIaTeNIbHAs TpopaboTKa MaTepuasa MO KOHCIEKTaM JIeKIWH, Y4eOHbIM u  ydyeOHo-
METOJMYECKUM MOCOOUSIM, IpyruM ucTouHukU. Kpome 3Toro, HeoOXxoaumo BeIIENIUTh Hanbolee
TPYZAHBIE pa3fensl U CcHOPMYIMPOBATH BOMPOCH MPEMONABATENI0 K KOHCYJIBTAIlMH TIepes
3aYETOM.



