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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNMITNHBI

B1.0.19 Kpuctannoxumus

1. Kog n HaumeHoBaHMe HanpaBneHua nogrotoBku/cneyuanbHocTu: 04.03.01 Xumunsa
2. Mpodunb nogroroBku/cneumanmsaymsa: XMMus
3. KBanudukaumsa BbinyckHuka: 6akanasp

4. dopma ob6y4eHus: oyHas

5. Kacdbenpa, oTBevalowas 3a peanusaumio AUCLUMNNUHLI: kadeapa MaTepvanoBeieHns 1
UHOYCTPUM HAHOCUCTEM

6. CoctaButenu nporpammsbi: LLlapos Muxann KOHCTaHTMHOBMY, KaHOMAAT XMMUYECKUX HAYK,
OOLEHT

7. PekomeHpoBaHa: Hay4yHO-mMeTOOMYECKUI COBET XMMUYECKOro (hakynbTeTa
npotokon Ne 4 ot 11.04.2024

ommemku o NpodrieHUU 8HOCSIMCS 8PYHHYIO)

8. YuebBHbIn roa: 2025-2026 CemecTtp(bl): 3



9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:

N3y4yeHne 3aBMCUMOCTU MPOCTPAHCTBEHHOIO CTPOEHUS BELLECTB, UX (UINKO-XUMUYECKUX
CBOWMCTB B 3aBUCMMOCTM OT TUMNa XMMUYECKOM CBA3W, KOTOpasi peanuayeTcs Mexngy CTPYKTyp-
HbIMW eanHuLaMn BellecTBa. B 0OCHOBY NonoxeHsl CBOUCTBO cumMmeTpun 1 lNepuoanyecknin 3a-
KOH KaK OCHOBa XMMWYECKOW cucTeMaTuku. PaccmaTpuBaeTcs Knaccudukaumsi CTPYKTYPHbIX
TMMNOB N OCOBEHHOCTEN NPOCTPAHCTBEHHOIO CTPOEHUS MPOCTbIX BELLECTB, a Takke BMHAPHbIX U
CMNOXHbIX XMMUYECKMUX coeamHeHnn. N3yyaroTcs 0COBEHHOCTN CTEPEOXMMUN KOMIMIIEKCHbIX CO-
eOVHEHNN N MeTannopraHnyecknx coegmHeHnn. Cepbe3Hoe BHUMaHWE yOoenseTcs CTepeoxu-
MUK N KPUCTaNNOXMMun Hanbornee nNepcnekTUBHbIX PYHKLMOHaNbHbIX MaTepuanoB. YaenseTtca
BHUMaHME M3Y4YEHUIO NMYTEN PasBUTUS CTPYKTYPHOM XMMUKU, Npobreme NonyyeHust HOBbIX HEOP-
raHW4YeCKUX BeLLECTB C 3apaHee 3afaHHbIMW CBOMCTBaMU (MONYNPOBOAHUKN, deppUThbl, HEOP-
raHn4ecKkue nonmmepsbl, Xnaknme Kpuctansnbl, HAHOTPYOKN, HAHOCTPYKTYPbI U T.M.).

10. MecTo y4yebHOM AncUMNNUHBLI B cTpyKType OOI:

Brok 1, obsaszaTenbHasa YyacTb. [ns yCnewHoro 0CBOEHUS aHHOW OUCUMMNINHBI, CTYAEHT
AOJDKEH NpeaBapuUTENbHO M3Yy4nTb criegyowme aucumninibl: HeopraHnyeckasa xmmus. [JaHHas
AncuMnnuHa siBnseTcsa npeawecTsyowen ans aucumnnui: CtpoeHne BewectBa; CTPYKTYPHbIN
aHanu3 n gudpakuMoHHbIE METOAbI UccrneaoBaHus; KBaHToBasi MEXaHMKa U KBAHTOBasi XMUSL.

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUsi MO AuUcUUNNuHe/MoAynko (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NMaHUPYEeMbIMU pe3ynbTaTaMM OCBOEHUsi o6pa3oBaTeribHOMN
nporpaMmmbl (KOMNeTEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HassaHwne komne- Koa(bl) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHns
TeHUMUn
OlK-1 | CnocobeH OlK-1.1 | Cuctematunan- 3HaTb: TeopeTnyeckse OCHOBbI NpoOBeOeHWs
aHanusmpoBsaTb n pyeT W | U3MEPEHNIN CTPYKTYPbI U CBOWCTB KPUCTanoB.

WHTepnpeTnpoBatb aHanusupyet

pesynbTaThbl pesynbTaThbl YmeTb: [lenatb 060CHOBaHHbIN BbIGOp Hanbonee

XUMUYECKNX XUMUYECKUX ONTUMarbHbIX METOLOB MW3MEPEHUA CBOWCTB

3KCNEepVMEHTOB, 3KCMEPUMEHTOB, | KPUCTaIM4YeCcKux BELLECTB.

HabnogeHun n HabnoaeHun,

N3MepeHni. n3mepeHui, a | Bnapetb: MeTogpamMu aHanusa pesynbTaToB
TaKKke 3KCMEPUMEHTOB, W3MEPEHUN, KONMYECTBEHHOW
pe3yrnbTarbl OLIEHKM KayecTBa namepeHuni CBOWCTB
pacuyeToB KpUCTannm4yeckux BeLecTB.

CBOWNCTB
BELLECTB "
mMaTepuanos.

Or1K-1.2 | MNMpegnaraet 3HaTb: 3aKoHbI XUMUK, dur3mKu,
WHTepnpeTaumio | Kpuctannorpadgum " KpucTannoxumum,
pe3ynbTaToB HeobxoanMble ans NHTEepnpeTaumm
COBCTBEHHBbIX CODCTBEHHBIX 9KCMEepPVMEHTOB npuv
9KCMEePUMEHTOB nccnegoBaHUM KPUCTaNMMYeCcKmx BELLECTB.

n pac4yeTHo-

TeopeTU4eCcKmx YmeTb: HenaTtb 060CHOBaHHbIN BbIGOp

pabot C | pasnuMyHOro  aHanutuyeckoro obopygoBaHus

ncnonb3oBaHWeM | Ans uccnefoBaHWs CBOWCTB KPUCTaNmUYecKmx

TeopeTU4EeCcKnx BellecTB. [IpUMeHATb MaTteMaTuyeckne MeToAbl

OCHOB ONst HTepnpeTauun 3KCnepuMeHTOB.

TPaANUMOHHBIX U

HOBbIX pasgenos | Bnagets: MpakTnyeckumu HaBblkamu

XUMUU MOAroTOBKM ob6pasuos KpMCTanIn4ecknx
BELWeCcTB, AN  MNpOBedeHMs  MU3MEpPEHUN.
HaBbikamu paboTbl Ha aHanUTU4eCckoMm
obopyaoBaHUK, HeobXoAUMOM McCCregoBaHus




OrlIK-3

CnocobeH
NPUMEHATb
pac4yeTHo-
TeopeTu4eckme
MeToabl ans
M3y4yeHUst  CBOWCTB
BeLLLEeCTB "
npoLeccoB C  uX
y4yacTtmem (o]
ncnonb3oBaHUEM
COBpPEMEHHOWN

BblYMCIUTENTBHON
TEXHUKN.

OlnK-1.3

OrkK-3.1

OrlK-3.2.

dopmynupyeT
3aKn4YeHns "
BbIBOAbI no
pesynbTatam
aHanusa
nMTepaTypHbIX
[JaHHBbIX,
COOCTBEHHbIX
aKcrnepuMeHTanb
HbIX U pacyeTHo-
TEOPETUYECKUX
paboTt
XUMUNYECKON
HanpaBneHHOCTH

MpumeHseT

TeopeTuyeckme u
Nonyamnupuyeck
ne wmogenu npwu
pelieHnn 3apad
XUMUYECKON

HanpaBneHHOCTH

Mcnonbayet
cTaHgapTHoe
nporpaMmHoe
obecneveHune
npu peLueHmm
3apavd
XUMUYECKON
HanpaBfEeHHOCTH

CBOWCTB M CTPYKTYPbl KPUCTAaroB.

3HaTb: HopmaTuBHO-MeTOAMYECKNE TpeboBaHMs
K 0(pOpPMIEHMIO HAYYHbIX OTHETOB.

YmeThb: O60CHOBLIBaTb CcoOCTBEHHbIE
3aKnYyeHns 7] BbIBOAbI Ha OCHOBE
dyHOaMeHTanbHbIX 3aKOHOB XUMUMK, r3mMKn,
Kpuctannorpadun, KpuUCTanioOXMMum, a Takke
Ha OCHOBE paHee MPOBEAEHHbIX MCCreaoBaHUM
M nuTepaTypHbIX UCTOYHUKOB.

Bnagetb: HaBbikamm noucka u 06paboTku
WUCTOYHUKOB Hay4yHOW MWHdopMauunm B Buae
neyaTHblx  M3gaHUA M MHAPOPMALMNOHHBIX
pecypcoB CETU MHTEPHET.

3HaTb: MaTemaTtuyeckue
ncnosnb3yemble Npu peLleHnr TUMOBbIX
Kpuctannorpadcuu,
CTPYKTYPHOro aHanusa.

Moaenu,
3agad
KpUCTanmoxmmmm "

YMmeTb: NHTepnpeTnpoBaTtb
MoAennpoBaHus CTPYKTYpbI "
KpWCTanmos.

pe3ynbTaTh!
CBOMCTB

Bnapgetb: HaBblkamu matemaTn4eckoro
MOLEenMpoBaHus CTPYKTYpBbI 7]
KpUCTanmos.

CBOMCTB

3HaTb: HasHaueHue n BO3MOXXHOCTU
CTaHOaApTHbIX MPOrPaMMHbIX KOMMJIEKCOB [AONs
06paboTkn AMDPaAKTOMETPUYECKUX U3MEPEHWI
KpUcTanmnos.

YMmeTb: WMcnonb3oBaTtb nporpaMmmHoe
obecneyeHune, ond obpaboTku pesynbTaToB
aHanusa CTPYKTYpbl KpUCTanos.

Bnagetb: HaBblkamy paboTbl ¢ MporpaMMHbIMU
cuctemamm ans 06paboTku
ONDPaKTOMETPUYECKUX U3MEPEHNA  CTPYKTYpPbI
KpuCTannos.

12. O6bemM gucUMNNnHbLI B 3a4eTHbIX eauHuuax/yac — 3/108

dopma NPOMEXYTOUYHON aTTECTALMM — 3a4ET C OLIEHKOMN..

13. TpyaoeMKocTb NO BMAam y4yebHoun paboTbl

TpynoemMKocTb
. B [lo cemecTtpam
Bug y4eGHol paboTbl cero
Ne cemecTpa Ne cemecTpa
3
KoHTakTHas pabota 68
B TOM Ymche: nexkuuu 34 34




npakTuyeckme 34 34

nabopaTtopHbie

KypcoBasi paboTta

CamocTtosaTensHas pabota 40 40

M poMeXyTo4dHada atTectauunsd

NToro: 108 108

13.1. CopepxaHue AUCUUNIUHbBI

n/n Peanusauuns
pasgena
ONCUUNNUHDBI
HaumeHoBaHwue pasgena
FMCLIUNIHHI CopaepxaHve pasgena gUCLMNInHbI C nomoLbio
OHNawH-
Kypca,
QYMK *
1. Nlekuum
1.1 | OcHoBbI KpucTanmnorpacun | ANemMeHTbl CUMMETPUM KOHTUHyyma. Kateropmm m CUHIOHWM OYMK
kpuctannos. Ctepeorpaduyeckme npoekunn anemeHToB cum- | https://edu.v
METPUM W TpaHem KpuctannoB. ToyeudHble rpynnbl (Knaccel) | su.ru/course
cummeTpun kpuctannoB. [pocTble M cnoxHble gopmbl Kpu- | /view.php?id
CTannMyecknx MHororpaHHukoB. Kpuctannuyeckas pelleTtka. =9507
OnemeHTbl CUMMETPUN OUCKOHTUMHYYMa. lnockue ceTkn u nNpo-
CTpaHCTBEHHbIe pewweTkn bpaea. CumBonbl y3noB, Hanpasne-
HWA U nNnockocTen B Kpuctannax. MNMpocTpaHCTBEHHbIe rpynnbl
CMMMETpUM KpucTtannoB. Cuctematmka TOYEYHbIX M MPOCTpaH-
CTBEHHbIX rpynn cummeTpun kpuctanmnos Lendnuca u Nepma-
Ha-MoreHa (MexgyHapogHasa cuctema). [psamas n obpaTHas
peLleTku.
1.2 | OcHoBbl kpucTannoxumum | CTPYKTYpPHbIE TUMbl NPOCTbIX BeLecTB, BUHaPHBIX U TPOWMHbIX OYMK
coeguHeHunn. CucTeMbl aTOMHBIX U MOHHBIX paguycoB. Baanmo- | https://edu.v
CBSA3b CMMMETPMU KpUCTannoB u umanyecknx cBONCTB (MpUH- | Su.ru/course
uun HermaHa). B3anmocBAsb Trna XMMmn4eckom cBsA3n u kpu- | /view.php?id
cTannnyeckon cTpykTypbl. [edekTbl B Kpuctannax u ux Bnvs- =9507
Hue Ha pusnko-xmmmyeckme ceorctea. OCHOBbI AndpakTomMeT-
pUYeCcKoro aHanmsa CTpyKTypbl KPUCTaNMoB.
2. NpakTnyeckue 3aHATUA
1.1 | OcHoBebl kpucTtannorpacun | BoiBog ¢opmMyn CUMMETPUU KPUCTaNIUYECKUX MHOrorpaHHu- JYMK
koB. OnpeaeneHne KaTeropmm, CUHrOHUKU U Knacca kpuctannos. | https://edu.v
BbIBOA TOYEUHbIX rPYMNn CUMMETPUN 1 COOTBETCTBYIOLUMX Pyn- | Su.ru/course
MOBbIX MHOXECTB Ofepauuii CUMMETPUM  KPUCTaNoB Ha OcHO- | /view.php?id
BE reHepaTopoB Pynn 1 TEOPEM O COYETAHUN INEMEHTOB CUM- =9507
mMeTpun. lNocTpoeHue crepeorpadU4eckmx MpoeKunin NpocTbiX
N CrOXHbIX hopm KpucTannos. MiHaekcaumsa ysnos, Hanpaene-
HUW 1 NIIOCKOCTEN B KpucTannax. BelBog HEKOTOPLIX NPOCTPaH-
CTBEHHbIX pynn CUMMETPUMN.
1.2 | OCHOBBbI KpMUCTaNIOXUMUN OnucaHne CTPyKTyp HEKOTOPbIX NMPOCTbIX BELLECTB: METanmnoB, OYMK

NosynpoBOAHMKOB, AN3NeKTpMKoB. OnncaHue CTpyKTyp GuHap-
HbIX COoeduHeHul: cdpaneputa, BlopTUUTa, NIOOPUTE, aHTK-
dorroopuTa, KaMeHHOI conu, pyTuna, keapua. AHanus BMMsSHUA
TOYEYHbIX AedeKTOB Ha (U3UKO-XMMUYECKUe CBOWCTBA Kpu-
CTannoB ¢ y4eTomM ocobeHHocTei 06racTM roMoreHHocT 6u-
HapHbIX COeMHEHMI 1 TBepablX pacTBOpPoB. PacyeT cTpyKTypbl
KpUCTanmMoB Mo pesynbTatam AMPakTOMETPUYECKOro aHanusa.

https://edu.v

su.ru/course

Iview.php?id
=9507




13.2. Tembl (pa3aenbl) AUCLMNNUHBI U BUAbI 3aHATUN

Bugbl 3aHaTU (Yacos)
Ne HaumeHoBaHue Tembl CaMoCTOSTenonas
n/n (pasgena) gucumnnuHel Jlekumu | MNpaktnyeckne | JNlabopaTopHble pabora Bcero
1.1 OcHoBbI kpucTannorpaguu 20 20 20 60
1.2 OCHOBbI KpMCTaNIOXMMUK 14 14 20 48

14. MeToaun4yeckue yKkasaHus ans oby4yaromxcsi N0 OCBOEHUIO AUCLIMNIIUHDbI
[ns ycnewHoro ocBoeHUst ANCUMNIANHBI, HEOBX0aUMO
®  13yYeHMe OCHOBHbIX W AOMOSTHUTENbHbIX IMTEPaTYPHbIX MCTOYHUKOB;
e oAroToBka pedepaToB C Lenbio 6onee AetanbHOro U3yYeHUs BONPOCOB, pacCcMaTpMBaeMbIX Ha
nexkumsix;
e TEKYLLUMN KOHTPOSb yCNeBaeMoCTU B dOpMe YCTHOro onpoca.
QYMK https://edu.vsu.ru/course/view.php?id=9507

15. NepeyYyeHb OCHOBHOW U AOMONIHUTENLHOMN NUTepaTypbl, PECYpPCOB UHTEPHET, HeobXxo-
AUMbIX AN OCBOEHUA AUCLMUNIIUHbI

a) ocHOBHas nuTepartypa:

Ne n/n UcTouHuUK
KoceHko H.®. Kpuctannorpadus n kpuctannoxmmus : yuebHoe nocobue / KoceHko H.®. — Mockea :
1 MeaHoBckun MXTY, 2017 .— 240 c. // «KoHCynbTaHT CTygeHTa» : aNeKTpoHHO-6ubnuoteyHasa cucre-

ma. — <URL.:https://www.studentlibrary.ru/book/ghtu_038.htmI>

Bbacanaes KO.M. Kpuctannodusuka un kpuctannoxmmums : yuedbHoe nocobue / KO.M. bacanaes ; MuHu-
cTepcTBO 06pasoBaHmsa 1 Haykn Poccunckon ®epepaumm ; degepansHoe rocygapctBeHHoOe BoaxeT-
Hoe oOpasoBaTenbHOE y4ypexaeHue BbICLero npodeccroHanbHoro obpasoBaHust «KemepoBckui

2 rocy4apCTBeHHbI yHuBepcuTeT» .— KemepoBo : KemepoBCKMIA rocyaapCTBEHHbIA YHUBEPCUTET,
2014 .— 403 c. /| «YHuBepcuTeTcKkan bubnmnoteka online» : anekTpoHHO-OMGMoTEYHas cuctema.
— <URL:http://biblioclub.ru/index.php?page=book&id=278304>.
Myrayee B.M. Kpuctannoxumus : yyebHoe nocobue / B.M. lNyrayeB .— KemepoBo : KemepoBckuii
3 rocygapctBeHHbI yHuBepcuTeT, 2013 .— 104 c. // «YHuBepcuteTckas 6ubnuoteka online» : anek-

TPOHHO-OMGNMoTeYHas cuctema. — <URL:http://biblioclub.ru/index.php?page=book&id=232461>.

6) gononHWTENbHasa nNuTepaTtypa:

Ne n/n NcTouHuK
4 Eropos-Tucmenko HO.K.  Kpuctannorpadwms n kpuctannoxumums / KO.K. Eropos-Tucmenko - M. :
KOY, 2010. - 588 c.
5 YynpyHos E.B. OcHoBbl kpuctannorpadum: yueb. ans sy3os. / E. B. YynpyHos, A. ®. Xoxnos, M. A.
daggees. - M. : dusmatnut, 2006. - 500 c.
6 MeToabl MccnegoBaHWs aTOMHOW U CTPYKTYpbl 1 cybCTpykTypbl MaTtepuanos / B.M. Vesnes [u ap.]
— BopoHex : BopoHex. roc. TexH. yH-T, 2003. — 484 c.

B)MHOPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTesbHble pecypchl (0duLManbHble pecypchbl UHTEPHET)*:

Ne n/n UcTouHuUK
7 http://www.elibrary.ru — Hay4Has anekTpoHHasa 6ubnvoTeka.
8 http://www.lib.vsu.ru — 3oHanbHas Hay4Has 6ubnuoTteka BIY.
http://geo.web.ru/db/msg.htmI?mid=1163834&uri=index.htm
9 ONEKTPOHHBIN y4eOHMK Mo Teopun cummeTpumn kpuctannos. AsTopsl: KO.K.EropoB-TucMeHko,
I".M.JluTBMHCKas.

16. MepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paboThl

Ne n/n NcToYHmK
Wapos M.K. ToyeuHble rpynnbl cummeTpum kpuctannos / M.K. lWapoe, A.M. Camonnos, 5.M.
1 HapuHckui, B.®. Koctptokos // YuebHoe nocobue ans By3oB. — BopoHex: MsgaTensckuii oM

Bry, 2016. - 38 c.
2 CamonnoB A.M. CTpyKTypHas XMMUSA N KPUCTANNOXNUMUSA : COOPHUK 3aa4 U yNpaxXHEHUN :



http://www.elibrary.ru/
http://www.lib.vsu.ru/
http://geo.web.ru/db/msg.html?mid=1163834&uri=index.htm

y4yebHo-meToan4veckoe nocobue anis By3oB : [Ans cTtyq. 2 K. 4/o, 4 K. B/0 U MarucTpoB NepBoro
roga oby4. xum. dak. HanpasnexHms 020100 - Xumusi, 020300 - Xumus, usnka n MexaHuka
MaTepuanos; cneumanbHocTn 020101 - dyHaameHTanbHasa n npuknagHasa xumus] / A.M. Ca-
mounos, B.M. NeBneB ; BopoHex. roc. yH-T .— OneKTpoH. TekcToBble AaH. — BopoHex : 3aa-
TenbcKo-nonurpaduyeckun LeHTp BopoHexckoro rocyaapcTBeHHoro yHnsepcuteta, 2013 . //
«OnekTpoHHasn 6ubnunoteka 3HE BI'Y» : anekTpoHHO-6MbnunoTevHasa cuctema. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-181.pdf>.

Auenko O.B. Kpucrannoxmmumsg : yuebHoe nocobue / O.b. Auenko, U.I'. Yynoteopues ; Bopo-
HeX. roc. yH-T .— Boponex : JIOIN BI'Y, 2006-.

3 Y. 1: BBegeHnwue B kpuctannorpadgpuio .— 2006 .— 39 c. : un., Tabn. — bubnuorp.: c. 37 .— //
«3AnekTpoHHas 6ubnmoteka 3HB BI'Y» : anekTpoHHO-0MONMoTeyHasi cucrtema. —
URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06110.pdf>.

AueHko O.B. Kpuctannoxmmus : yaebHoe nocobue / O.B. Auenko, W.I'. YygoTteopues ; Bopo-
HeX. roc. yH-T .— BopoHex : JIOIN BIY, 2006-.

4 Y. 2: MigpeanbHble n peanbHble kpuctannbl .— 2006 .— 35 c. : un., Tabn. — bnbnwuorp.: c. 35 .—
Il «OnekTpoHHas 6ubnuoteka 3HB BI'Y» : anekTpoHHO-6MGIMoTEYHasn cuctema. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06111.pdf>.

17. O6pa3oBaTefibHble TeXHONOrMU, UCNosib3yemMble Npu peanusaumum y4ebHon aucuumn-
JNINHbI, BKMKOYasA AUCTaHUMOHHbIe obpa3soBaTenbHble TexHonorum (OOT), aneKkTpoHHoe
oby4eHue (J0), cmewaHHOe O0Gy4YeHue):

OQYMK https://edu.vsu.ru/course/view.php?id=9507

I'IpOBe,qume TeKyLLI,eVI aTTecTauum 1 CaMoCTOATESTbHON pa6OTbI no oTAaesibHbIM pa3genam ancumnniimHbl.

18. MaTepnanbHoO-TeXHU4YECKoe obecnevyeHme ANCUUNIINHDI:
HoyTbyK, MynbTUMeaUNHbIA NPOEKTOP, SKpaH, MOAENN KpUCTaNIIMYECKUX CTPYKTYP

19. OueHou4HbIe cpeacTBa A4Sl NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum

MopAOoK OLEHKN 0CBOEHMS 0BydatoLwmnMmcs y4ebHoro matepuana onpeaenseTcs co-
AepXaHuem crieayoLmx pasaenos AUCLUUNIVHBI

No HanmeHoBaHue pasge- Komne- WHankaTop(bl)
n/n | 1@ ANCLMNNNHB (moay- TeHuA(n) OOCTMXKEHNSA OueHouHble cpeacTBa
ng) KoMneTeHuummn
OrK-1.1
onKk-1 OrK-1.2 KoHTponbHas paboTa 1
1 OcHoBbl kKpucTanmno- OMK-3 OrK-1.3 KoHTponbHas paboTa 2
" | rpachum OrK-3.1
OrlK-3.2
OrK-1.1
OCHOBbI KPUCTaMNNOXK- OMK-1 OrK-1.2
2. o OrlIK-3 OrlK-1.3 KoHTponbHas pabota 3
OrK-3.1
Ol1K-3.2
lMpomexyToyHasa aTTecTaums lMepeyveHb BONpocoB
dopma KOHTPONs — 3a4eT C OLLEeHKOM

20 TunoBble OUEHOYHbIEe cpeaAcTBa U MeToAMYECKUMe MaTepuarnbl, onpegensiowme npo-
ueaypbl OLeHUBaHUA

20.1 TeKywMin KOHTPOSb yCNeBaeMocCTun

KoHTponb ycneeaeMocTu Nno AUCLMNINHE OCYLLECTBISIETCS C MOMOLLbIO CNEAYOLMX OLLEHOYHbIX
cpencTs:



KoHTponbHas paboTa 1.

1. JokaxunTe, YTO NpeacTaBrieHHbIE HKE MHOXECTBA onepauui cummMmeTpun obpasytoT rpynnbl:
a) {e, 2, 2%, 2L, 3 3%}
6) {&,m;,m,,m, 3", 3°}.

2. Haiitv noarpynnbl B crieayoLwmx rpynnoBbiX MHOXECTBAX TOYEYHbIX Py CUMMETPUMN:
a) {e,21, 25, 25, m;,m,,m,,1}

6) {e,2}, 25, 2%,31,32,35 32 3¢ 32 3 37}

3. CoctaBbTe KBagparthbl Kann ana cnegyrwmx ToO4eYHbIX rpynn CUMMEeTPUn:
a) C3v
6) Can.

4, I'IonquTe rpynnoBbi€ MHOXXeCTBa CleyrLlnx TO4EeYHbIX rpynn CUMMETPUnN, NUCNosb3yd UX reHepaTtopbl:
a) Cun
6) C4v.

5. OB60CHyVTE C NOMOLLBIO PasfnnyHbIX TEOPEeM BO3HUKHOBEHUE OnepaLmn MHBEPCUM 1 3epKarbHbIX MOBOPO-
TOB B CreaytoLLnxX TOHYEYHbIX rpynnax CMMMEeTPUN:

a) Cen

6) On,

KoHTponbHas paboTa 2.

1. MocToNTe NPOEKLMIO rpaHel 1 yKaxkute mx nHaekcbl Munnepa gns cnegyowmx KpUctaninyecknx MHoro-
rPaHHMKOB: a) TeTparoHasbHbIA TeTpasap, 6) pomboaap, B) TPUrOHTPUTETPA’Ap, ) NMpamMmuaanbHbii Kyo, 4) pom-
6ogoaekasap.

2. Kakne npoctble hopMbl KPUCTaNIMYeCKMX MHOrOrpaHHUKOB peannayoTcs TONbKO Kak obLiue, nnv TonbKo
Kak yacTHble? [Noyemy?

3. B Kakumx HeKyOMYeCKmnX 1 KyOGUYECKMX TOHEYHbIX rpynnax BO3HMKAT S3HAHTUOMOPMHbIE KpUCTaNNYeCKue
MHOrorpaHHukn? HasoBuTe 3T MHOTOrpPaHHUKN?

4. TNoyemy B YeTHbIX rpynnax D, Npu paBHOHAKITOHHOM PaCMONOXEHUW FPaHn K ABYM OCSIM 2-T0 Mopsaka
npocrtas doopma octaeTcs obLuen?

5. No4eMy B YaCTHbIX MOMOXEHUSX YNCINO TOYEK B NPaBUIbHON CUCTEME U YUCNO rpaHen B NpocTon opme
MEHbLLE, YEM MOPSSOK COOTBETCTBYHOLLEN ToYeUHOM rpynnbl? [puBegnte npumepsl.

KoHTponbHas paboTta 3.

1. MMpwu pacTtBOpeHumn onoBa B PbTe obpasyloTca ToveudHble gedekTel TMna Snp,. PaccumtaTe ¢ MOMOLLbIO
npaeuna Berapga BennuunHy neproga peweTky 1 NNOTHOCTb TBepaoro pacteopa PbgsaSng40Te, ecnu ne-
puog pewweTkn PbTe paBeH 0.6462 HM, a nepuopg peweTtkn SnTe paBeH 0.63 HM.

2. ¥Yrnepopg obpasyeT TBepAbli pacTBop BHeapeHus B [LIK-xenese (aycteHuT). HaTn gonto 3aHsTbIX yrie-
poOOM MEXA0Y3NUIA, eCniv pacTBOPMMOCTb yrinepoga coctaenset 2.14 macc. %.

3. [MapameTpbl TeTparoHanbHoOWM s4elika MapTeHcuTa 3aBUCAT OT COAEPXKaHUA yrrepoaa No ypaBHEHUIO: c/a =
1 + 0,046-C, rge C - cogepxaHue yrnepoga B MaccOoBbIX npoueHTax. OnpegenvTs napameTpbl peweTku
MapTeHcuTa Npyu MakcumarnbHOW pacTBopuMocTh yrnepoaa 2.14 macc. %. lNepuon peeTkn nepBUYHOrO
aycteHuTa cuntaTtb paBHbiM 0.363 HM.

4. Hawntn nepuop pelueTtkn TBepaoro pacteopa PbTey,Cl, (rae x = 0.005), ecnu noHHble pagnycbl UMeLOT
cneayowme BenmunHbl R(Te?) = 0.211 HM, R(CI) = 0.181 Hm, R(Pb®") = 0.112 Hm. MonaraTb, 4TO XMop
obpasyeT TBepAbI pacTBOP 3aMeLLEeHUS.



5. Tlpu pacTtBopeHumn cepedpa B cynbcumae onosa obpasytoTcsa ToveudHble aedekTbl TMna Ags,. Kak 6yget
MaHSITCS COOTHOLLUEHUE WHTEHCUBHOCTEN pednekcoB li / lyyp (YMEHbATBCS unu yBenmMumBaTbCs) C
pocToM cogepxaHus cepebpa? OTBeT 0OOCHYWTE C MNOMOLLBID aHanuM3a CTPYKTYpHoOro dakropa
WHTEHCUBHOCTEN PEHTreHOBCKMX pedhniekcoB TBEpPAOro pacTeopa.

OnucaHue TexHonoruu npoeeneHus.

KoHTpornbHble paboTbl NPOXOAAT B NMUCbMeHHON hopMe. Bpemsi BbINOSTHEHUSI KOHTPOSBHOM paboTbl — 2
yaca.

TpeboBaHMA K BbINOMHEHUIO 3a4aHUN (MNK WKaNbl U KPUTEPUMN OLLEHUBAHUA).

KOHTpOJ'IbHaﬂ pa60Ta oueHnBaeTCd No Konn4ecTByY BbIMNOJTHEHHbIX 3a4aHuin, npaBUNbHOCTU U NOJTHOTHI
BbIMOJIHEHUA Ka)XO0ro 3agaHuA.

20.2 NMpomexyToyHaa aTrectaums

Hpomex(yTquaﬂ arrecrtauuna no gucumnniinHe ocyuwecTBlideTCA C NOMOLLbIO crneayrlwnx OLeHOYHbIX
cpencTs: cobecepoBaHue no buneTtam kK 3a4yerTy.

[MepeyeHb BOMPOCOB K 3a4eTy 1 nopsagok oopmuposaHnsg KUM:
1. TocTtpouTb cTepeorpadumyeckne npoekunm oOLerd U YacTHbIX MNPOCTbIX (POpM, a Takke npoekuun
3N1EMEHTOB CUMMETPUN TouyeuHbIX rpynn C,. [okaszaTb COOTBETCTBYIOLLME FPYNMNOBbLIE MHOXECTBA.
2. PelweTkn bpaBa TPUKIIMHHOW CUHIOHUN.
3. lMocTpouTb cTepeorpaduyeckne npoekumm obLern M 4YacTHbIX MNPOCTbIX (OPM, a TakkKe MpOoeKLMn
3M1EMEHTOB CUMMETPUN TOYEYHbIX rpynn S,,. lNoka3aTe COOTBETCTBYIOLLME IPYNMNOBbIE MHOXECTBA.
4. PeweTtkn BpaBa MOHOKINHHOW CUHTOHUMN.
5. lMoctponTb cTepeorpaduyeckme npoekumm obLen M 4YacTHbIX MPOCTbIX (QOPM, a Takke MNpPOeKLUn
3N1eMEeHTOB CUMMETPUN TodeuHbIX rpynn C,y,. [okasaTb COOTBETCTBYIOLLME rPYNNoBble MHOXECTBA.
6. PeweTkn bpaBa pombu4eckon CUHIOHUN.
7. ToctpouTb cTepeorpadmyeckme npoekuun oblier M 4YacTHbIX NPOCTbIX (hOpM, a Takke npoekunn
3NeMEeHTOB CUMMETPUN ToueuHbIX rpynn C,,. lNoka3aTb COOTBETCTBYIOLLME rPYNNOBbIE MHOXECTBA.
8. PeweTkun bpaBa TpuroHanbHOWM CUHIOHMMN.
9. TlocTpouTb cTepeorpaduyeckne npoekumMm obLiern KM 4YacTHbIX MNPOCTbIX (POpPM, a TakkKe MpPOoeKLMU
3M1EMEHTOB CUMMETPUN ToYeUHbIX rpynn D,. [okaszaTb COOTBETCTBYHOLLME FPYNMNOBbIE MHOXECTBA.
10. PeweTkn BpaBa TeTparoHanbHOMW CUHTOHUN.
11. TocTpouTb cTepeorpaduyeckme NpoekuMrM o6Lle M 4YacTHbIX MPOCTbIX QOPM, a TakkKe NpoeKuun
31EMEHTOB CUMMETPUN TOUYEUHbIX rpynn D,4. [okasaTb COOTBETCTBYOLLME IPYMNOBLIE MHOXECTBA.
12. PeweTkn bpaBa rekcaroHanbHOW CUHIOHUMN.
13. lMocTpouTb cTepeorpadumyeckne nNpoekuun oO6Len M YacTHbIX MPOCTbIX YOPM, a TakkKe MNPOEKLUM
3N1eMEHTOB CUMMETPUN ToYeUHbIX rpynn Dyy,. [okasaTb COOTBETCTBYIOLLME IPYMNOBble MHOXECTBA.
14. PeweTkn bpaBa Kybruyeckon CUHIOHUN.
15. TMocTpouTb cTepeorpaduyeckme npoekuMm oOLern M 4YacTHbIX MPOCThIX (POpPM, a Takke MNpPOEKLMIO
3N1eMEeHTOB CUMMETPUM TouedHou rpynnel T. MNokasaTb ee rpynnoBoe MHOXECTBO.
16. BnnsiHue Tna XMMU4eCKOM CBSA3WN Ha CTPYKTYPY KPUCTarnsos.
17. TocTpoutb cTepeorpaduyeckne nNpoekumm oOLLer M 4YacTHbIX MPOCTbIX (POPM, a TakkKe NPOEKUUIO
3M1EMEHTOB CUMMETPUN TOYeYHOM rpynnbl T. MNNokasaTb ee rpynnoBoe MHOXECTBO.
18. Kpnctannuyeckme CTpyKTypbl OMHapHbLIX coeanHeHui Tuna AB.
19. lNocTpouTb cTepeorpaduyeckme MNpoekuun obLen U 4YacTHbIX MPOCTbiX QOPM, a Takke NPOEKUUIo
31EMEHTOB CUMMETPUN TOYEYHOM rpynnbl Ty. MNoka3aTb ee rpynnoBoe MHOXECTBO.
20. Kpuctannuyeckue CTpyKTypbl BUHapHbIX coeamHeHun Tuna A,B.
21. MocTponTb cTepeorpaduyeckne npoekunm obLiern M YacTHbIX MPOCTbIX (POPM, a TaKKe MNPOEKLNIo
3NeMeHTOB cuMMeETpun TodedHou rpynnel O. MNokasaTb ee rpynnoBoe MHOXECTBO.
22. Kpuctannuyeckue CTpyKTypbl BUHapHbIX coeamHeHun Tuna AB,.
23. lMoctpouTtb cTepeorpaduyeckne npoekumm oOLer M 4YacTHbIX MPOCThIX (hOpM, a TakkKe MNPOEKLMIO
3NeMeHTOB cUMMETpUn TouedHou rpynnel Oy. MNokasaTb ee rpynnoBoe MHOXECTBO.
24. NMonnmopdunamMm 1 N3omMopdmr3m.
25. BUHTOBbIE OCU U MNOCKOCTN CKOMb3siLLLEro oTpaxeHusd. MNpumepsl.
26. Tvnbl ToueuHbIX AedekToB. PasynopsagoyveHue no LWoTttkn n dpeHkento.
27. TeopeMbl 0 coYeTaHUMN ANIEMEHTOB CUMMETPUN.
28. ToyeuHble aedeKTbl NPU OTKIIOHEHUN OT CTEXMOMETPUMN.
29. NHpekebl Munnepa aToMHbIX NITIOCKOCTEN M rpaHen KpUCTanmnos.
30. ToyeHble gedekTbl NpU NErMPOBAHUN U UX BIUAHWE HA CBOMCTBA KPUCTAsOB.




31. AHM3O0TpONUSA KpUCTamnsoB. OKBMMNOTEHUMASIbHbIE MOBEPXHOCTU (PU3MYECKMX MPOLIECCOB Ha npumepe
TEeNnnonpoBOAHOCTY B KpUCTaniax pasfmyHbIX KaTeropui.

32. Kateropuu, CUHFOHMM U Knaccbl KpUCTasnnos.

33. CTpykTypHble TMbl anmasa u cganepuTa.

34. CtpyktypHble Tunbl NaCl, CsCl n wnuHenm

35. BsammocBeA3b MNOHATUM — ToveyHasd Trpynna, npaBunbHas cuctemMa To4vek U NpPocTble  POPMbI
KpUCTanInM4yecknx MHoOrorpaHHuKoB. Mprumepsi.

36. [JoHOpHbIE 1 aKLeNnTOpHbIE ToYeYHble AedekTbl. [pumepbl.

37. MNpocTbie 1 CnoxHble (OPMbI KPUCTaNINYECKMX MHOFOrPaHHUKOB Kak OpOUTLI TOMEYHbIX rPYynn CUMMETPUN.
Mpymepsbl.

38. CucrtemaTtuka knaccoB cummeTpum kpuctannoB LleHdnuca u epmana-MoreHa (MexgyHapogHas
cuctema).

39. CucrtemaTvka NpPOCTPAHCTBEHHbIX Tpynn cuMmmeTpun kpuctannoB LeHdnuca u ['epmaHa-MoreHa
(MexayHapogHasi cuctema).

40. MNoHaTME 0 NpsAMon 1 0bpaTHON peLleTKe.

41. CuctemMbl aTOMHbIX Y MOHHbIX PaguycoB.

42. CTpyKTYypbl HEOPraHN4YeCKMX NONIMMEpPOB.

43. CTPYKTYpbl XUOKMUX KPUCTanmos.

44. CTpyKTypbl (PynnepeHoB 1 HAHOTPYBOK.

45. Ksasunnepuogunyeckme kpuctannbsl. OcobeHHOCTM ux cBoWCTB. Npumepsi.

B kaxdom KM no 2 eonpoca. OOUH U3 KOmopbIX MOXem 518/1iMbCS MPakmMu4YeCcKuM 3afaHuemM. .

OnuncaHne TexHonorum nposegeHnA.

Mocne nony4yeHus ctyaeHTom 6uneta KUM u 6naHka nucta oTBeTa, CaMOCTOATENBHO BbINOMHSOTCS 3a-
AaHnsa KMM B nuceMeHHon coopme. Bpems nogrotoBkn 45 MUHYT. [pu BbICTaBAEHUN UTOFOBOW OLEHKM MO NpoMe-
XKYTOYHOM aTTecTaunm y4nTbiBaeTCs akTUBHOCTb U YCNELHOCTb paboThl CTyAeHTa Ha aTanax TeKyLero KOHTpons
ycrneBaemocTHm.

TpeboBaHUS K BbINONMHEHWNIO 3a4aHWI, LWKanbl U KPUTEPUM OLIEHMBAHMS

MonHbin oTBeT Ha Bonpocbl KMM. [eMOHCTpaumsi HaBbIKOB MOSyYEeHHbIX
OTNINYHO 3HaHWI. VicyepnbiBaloLWmii OTBET Ha AOMNOMHUTENbHbIE BONPOCHI MO TeMaTu-
Ke, He CBA3aHHOW C OCHOBHbLIMW BONPOCaMMU.

HepocTtaTtoyHo nonHel oTeeT Ha Borpockl KM, npu noHMMaHU1 OCHOBHbIX
XOpOoLUo MOMNOXEeHNA TEOPUN U YMEHUU KX UCMorb3oBaTb. [onyckatoTcs HesHaudu-
TenbHble OWNBKN, UCNPaBEeHHbIE CaMOCTOATENBHO.

HepoctatouyHo nonHbin oTBeT Ha Bonpocbl KMM. [demoHcTpaumsa 3HaHWui
TONbKO OCHOBHbIX NOHATWI 6e3 yrnybnexHus B getanvusauuio.
HeyaoBNEeTBOPUTENBHO HeTt oTtBeTa 6onee yem Ha 50% y4yebHoro matepnana.

yaoBNeTBOPUTETTbHO

20.3 ®oHA OLEHO4YHbIX cpeacTB CPOPMUPOBAHHOCTU KOMMNETEHUUU CTYAEHTOB, peKo-
MeHAyeMbIN AN NpoBeAeHUA AMarHoCTUYEeCKUX pabort

onkK1
CnocobeH aHanu3vMpoBaTb W WHTEPNPETUpPOBaTb pe3ynbTaTbhl XUMUYECKMX ISKCMEPUMEHTOB, HAOMOAEHWMA WU
n3mMepeHui.

nepequb 3ap.a|-|m71 AnA OUEeHKN C(ZbOpMMpOBaHHOCTM KoMnetTeHUuunu:
3akpbimbie. Boibepume 00uH npagusbHeld omeem U3 YembIpex npeorioXXeHHbIX.

1. Bce BellecTBa B NPUPOAE HAXOASTCA B CEAYOLWMNX arperaTHbIX COCTOSIHUSIX:
a) XXuakoe v TBEpAOE;

6) rasoobpasHoe u TBepAoE;

B) razoobpasHoe, xugkoe n TBepaoe;

r) razoobpasHoe, xuakoe, TBEPAOE U Nnasma.

OtBeT: 1).

2. Bce xuagkoct MoryT npuHUMaTh hopMy cocyaa, B KOTOPOM OHU HaxodaTcs. OTo 06YCIOBIEHO TeM, YTO:
a) B XKMOKOCTAX NPUCYTCTBYET BIMXKHUIA NMOPSAOK;



6) MoneKynbl XMAKOCTEN HaxoaaTcs B 6ecnpepbiBHOM XaoTUYECKOM NOCTyNaTenbHOM ABUXEHWUN;
B) pacCTOSIHUS MEXAY MOMEKYNaMm B XXMAKOCTAX ropa3fo MeHblue, YeM B rasax;

r) B )KMOKOCTSX OTCYTCTBYET AanbHWUIA NOPSAAOK.

OtBerT: 6).

3. Kakas ToyevHasd rpynna cooTBeTCTBYET AaHHOW dhopmMyrie cummeTpun L, 4L,5PC ?
a) Dap

6) C3v

B) Oy

r) Dag

OtgerT: a).

4. A) OTnnuuTensHon 0COBEHHOCTBIO M8epdbixX KpUCMAaIUYECKUX TEN ABMAETCA Hanuyne B HUX TPaHCNALNOHHON
CYMMETPUM 1 JanbHero nopsigka.

B) OTnnMunTEnNLHON 0COBEHHOCTBLIO MeepdbiX aMoOpPgOHbIX TEN ABMAETCHA HanMune B HUX TPaHCSLUMOHHOW CUMMET-
pvM 1 JansHero nopsaka.

a) yTBepxaeHue A siBNSETCA BEPHbIM;

0) yrBepxaeHue b aBnaeTcs BepHbIM;

B) oba yTBEpXKOEHUS ABNAOTCS BEPHbBIMY;

r) oba yTBepXaeHUs ABNSTCA HEBEPHbLIMMN.

OtBeT: a).

5. Kakve anemeHTbl CMMMETPUM MOTYT MPUCYTCTBOBATb MOJIbKO B NMPOCTPAHCTBEHHbIX peLleTKkaxX, HO OTCYTCTBYIOT
B KPUCTamnnM4YeCckux MHOrorpaHHuKax?

a) LLEHTP CUMMETPUN 1 3epKasibHO-MOBOPOTHLIE OCK;

0) UEHTP CUMMETPUN N NHBEPCUOHHO-MOBOPOTHLIE OCH;

B) NSIOCKOCTU CKOMb3ALLETO OTPAXKEHUSA N BUHTOBBIE OCMH;

) NTIOCKOCTU 3epKaribHOIo OTPAXXEHUS 1 MOBOPOTHbLIE OCU CUMMETPUMN.

OtBeT: B)

6. FTHomocTepeorpaduyeckas NPoeKUMst TeTparoHanbHo GunMpaMuabl nokasaHa Ha pUCYHKe

®
®
a) 6)
4 :
B) r)

OtBeT: ).

Omkpbimbie



1. BcTaBuTb nponyLLeHHoe CroBo:

37O TBepable Tena, obnagawLme ynopsigoYeHHOW TPEeXMEPHO-NEPUOANYECKON NMPOCTPAHCT-
BEHHON aTOMHOW, WOHHOW UMK  MOMNEKYNSPHON CTPYKTYPOW U BCNeACTBME 3TOro Npu onpeaeneHHbIX YCroBusiX
obpasoBaHus cnocobHble nMeTb POPMY NPaBUNbHLIX MHOrOrPaHHNKOB.

OtBeT: Kpuctannsi.

2. B kakoM 13 YyeTblpex arperaTtHbIX COCTOSIHMI BeLLecTBa MOryT o6nagaTtb aHn3oTponunen ou3n4ecknx CBOMCTB?
OtBeT: B TBEpoOM (KpUCTannnM4yeckoM) COCTOSIHUM.

3. Kpuctannel kakor cMHroHun obnagatT HauMeHbWel aHN30TPONuen CBOMCTB?
OTBeT: KyONYECKON CUHTOHUMN.

4. Kakasa npocTtasa popma KpucTanimyeckux MHOrorpaHHnkos obnagaet HambonbLUMM YACNIOM rpaHen?
OtBeT: "'ekcaokTasgp

OnK 3
CnocobeH NpUMeHATbL pacveTHO-TeOpeTUYECKME METOAbI AN U3yYeHMs1 CBOMCTB BELLECTB M NPOLECCOB C UX y4va-
CTMEM C UCMOMb30BaHWEM COBPEMEHHOM BbIYUCIIUTENBHON TEXHUKN

ﬂepequb 3afjaHMN ONSA OLeHKU C(*)OpMVIpOBaHHOCTVI KOMnNneTeHUnu:

3akpbimbie. Beibepume 00uH npagusibHel omeem u3 Yyembipex rnpedsioXeHHbIX.

1. K cpedHeli kaTeropmm OTHOCATCS KpUCTansbl CreaytoLnx CUHIOHNIA:
a) MOHOKIMNHHOM, TPUTOHaNbHOW, TETParoHanbHOMN,

6) TPUKIMMHHOW, TPUrOHANbHOW, TETParoHanbHoOW;

B) TPMroHarnbHOWN, TETparoHanbHON, rekcaroHasnbHow;

r) TPVKIIMHHOW, TPUIrOHANbHOW, rekcaroHarsbHOM.

OTBeT: B).

2. MonHomy Habopy anemMeHTOB CUMMETPUKN TeTparoHanbHoW Gunupamuabl COOTBETCTBYET criedytoLas cdopmyna
cummeTpun bpase:

a) LPC;

6) L,4P;

B) L44L,5PC;

r) L44L,.

OtBerT: B).

3. K kakoMy ceMenCcTBY KrnaccoB CUMMETPUN OTHOCUTCS crneayrowasa popmyna cummeTpum Ls6P?
a) K NPUMUTUBHBIM;

6) K akcnanbHbIM;

B) K LleHTparbHbIM;

r) K nnaHanbHbIM.

OTtBeT: ).

4. A) ina kpucTannoB BbiCLUEW KaTeropun (Kybn4eckom CUHIOHWUM) XapaKTepHbl OMKPbIMbIEe U 3aKpbimble NPOCTbie
dopmbl.

B) [na KpucTannos BbiCLUEN KaTeropmm (Kybu4eckowm CUHIOHWUN) XapaKTepHbl TOMNbKO 3aKpbimbie NPOCTbie POPMbI.
a) yTBepxaeHue A aBnsieTcs BEPHLIM;

6) yTBepxaeHue b aBnsieTcsa BepHbIM;

B) oba yTBepXXAEHUSI ABMNAKTCH BEPHbLIMY;

r) oba yTBepXaAeHUs ABMNSIOTCA HEBEPHBIMU.

OtBeT: 6).

5. imeeTcsa yeTHas NOBOPOTHas OCb, NEPNEHANKYNAPHO K KOTOPOW MPOXOAWUT NIOCKOCTb CUMMETPUM, MPU STOM
BO3HUKaET:

a) ocb BTOPOro Mopsaka;

6) LEeHTP CUMMeETPUY;

B) NNIOCKOCTb CUMMETPUM;

r) ”HBEPCUOHHAsA OCb;

OTBeT: 6).



6. OnemeHTapHas advenka OLIK pelueTkn npeacrtaBneHa Ha pUCYHKe .

©

e

i) SR

L= ]

B) r)

OtBerT: B).

Omkpbimbie

1. BctaBuTb NponyLeHHoe Yncro.
Bce mHoroo6pasune cummeTpum BHELWHEN OPMbl MOMEKY 1 KPUCTanNIMYECKMX MHOFOrpaHHUKOB MOXHO onucaTb C

NMOMOLLIbIO KnaccoB (TOYEYHbIX rpynmn) CUMMETPUN.

OtgerT: 32.

2. BctaBuTb NponyLLEHHOEe YnCHO.

Bce mHoroobpasue KpucTannuueckux CTPYKTYp MOXHO OnucaTb C NMOMOLLbIO NMPOCTPaHCTBEHHbIX PeLLIeTOoK
Bbpase.

OtBerT: 14.

3. Yemy paBHO KOOpAMHALMOHHOE YMCHo y aToMoB Le3us B CsCI?
OtBerT: 8.

4. B KaKol CMHrOHWM peanu3yloTcs Bce YeTblpe Buaa aneMeHTapHbIx syeek bpase (npumuTnBHas, 6a3oueHTpupo-
BaHHasi, 06 bEMHO-LIEHTPMPOBaHHas, rpaHeLeHTppoBaHHas) ?
OtBeT: B poMburyeckon (OpTOPOMOUYECKOI) CUHTOHWMN.

Kputepum n wkanbl oueHMBaHuA 3agaHnn ®0OC:
[na oueHnBaHMSA BbINOMHEHNA 3a4aHUIA UCNoNb3yeTca bannbHas Wwkana:
1) 3aKkpbITble 3a4aHUS (TECTOBbLIE, CPEAHUN YPOBEHb CIOXHOCTN):




e 1 6ann — ykasaH BEPHbIN OTBET;

e 0 6annoB — ykasaH HeBEPHbIN OTBET (MONTHOCTBIO UIN YaCTUYHO HEBEPHbIN).
2) OTKPbITble 3a4aHUs (TECTOBbIE, MOBbLILLIEHHbIM YPOBEHb CITOXHOCTH):

e 2 6anna — ykasaH BEPHbI OTBET;

e (0 6annoB — ykasaH HEBEPHbIN OTBET (MOSMHOCTbLIO UM YaCTUYHO HEBEPHBIN).
3) OTKpbITblE 3aaaHUs (MUHU-KEWCbI, CPeAHNIN YPOBEHb CINOXHOCTH):

e 5 GannoB — 3agaHue BbIMOSTHEHO BEPHO (NOMyYeH NpaBuibHbIN OTBET, 0O0CHOBaH (apry-
MEHTUPOBaH) X0 BbINOMIHEHMUS (NpY HEOBX0AMMOCTN));

e 2 6Ganna — BbINONHEHWE 3aaHNS COAEPXKUT HE3HAUYUTENbHbIE OLLIMOKM, HO NPUBEAEH Npa-
BUNbHbBIN X0 PACCY>XAEHWN, UNK MOMYyYeH BEPHbIA OTBET, HO OTCYTCTBYET 0BOCHOBaHME
Xo4a ero BbINOSIHEHUSA (ecnv OHO ObINo HeobBXxoAWMbIM), MW 3afaHue BbINOSIHEHO HEe
NOJSTHOCTbIO, HO MONYyYEeHbl NPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaThl, OTpaXxatowme npa-
BUNbHOCTb XO4a BbINOMIHEHUS 3aJaHusi, Unu, B Criyd4ae ecnu 3ajaHue COCTOUT U3 He-
CKONbKMX Noa3agaHnin, BepHO BbINoniHeHO 50% Takux noasagaHum;

e (0 6annoB — 3agaHne He BbIMOMHEHO UMW BbIMNOMIHEHO HEBEPHO (MOMNyYeH HenpaBuIbHbIN
OTBET, X0 BbINOSIHEHUS OLUMBOYEH U COAEPXKUT rpybble owmnbKn).

3apaHusa pasgena 20.3 pekoMeHAYIOTCA K UCNONIb30BaHUIO NPU NpoBeAeHUn QUarHocTu-
YyeCcKuX paboT C uenbi OLEHKU OCTaTO4YHbIX pe3ynbTaToB OCBOEHUSI AaHHOW AUCLUNIIN-
Hbl (3HaHWW, YyMEHUN, HaBbIKOB).



