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PABOYASA NPOrPAMMA YYEEHON AUCLUUMIIUHDI

B1.0.21 Kpuctannoxumus

1. Kog n HaumeHoBaHMe HanpaBneHua nogrotoBku/cneyuanbHocTu: 04.03.01 Xumunsa

2. Mpodunb noagrotoBku/cneumanusauusa: TeopeTndeckasa n akcnepuMmeHTanbHas Xmmus,
MpuknagHas xMmns

3. KBanudwmkauusa BbinyckHukKa: 6akanasp

4. dopma ob6y4eHus: oyHas

5. Kacbegpa, oTBeyvaroLwas 3a peanusauuio AUCUMNNUHBI: Kadeapa maTepuanoBefeHnsa u

MHOYCTPUN HAHOCUCTEM

6. CoctaButenm nporpamMmmsbl. UJapOB Mwuxann KoHCTaHTUHOBWUY, KaHOMO4AT XUMNYECKUX HayKk,
OOUEHT

7. PekomeHpoBaHa: Hay4yHO-mMeTOOMYECKUI COBET XMMUYECKOro (hakynbTeTa
npotokon Ne 4 ot 25.04.2023

ommemku o NpPoodrieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbIn roa: 2024-2025 CemecTtp(bl): 3



9.llenu n 3apaum y4e6HON ANCLUUNIIUHDI:

N3yyeHne 3aBMCMMOCTW MPOCTPAHCTBEHHOTO CTPOEHMSI BELLEeCTB, WX (U3UKO-XUMUYECKUX
CBOWCTB B 3aBUCMMOCTM OT TUMA XMMWUYECKOWN CBSA3M, KOTOpas peannsyeTcs Mexay CTPYKTYp-
HbIMW eanHMUAaMK BelllecTBa. B ocHOBY NonokeHbl CBOMCTBO cummeTpumn 1 Mepuoandeckuin 3a-
KOH Kak OCHOBa XMMMW4YECKOW cucTemaTtukui. PaccmatpuBaeTcsi knaccudmkaums CTpyKTYPHbIX
TUNOB U 0COBEHHOCTEN NPOCTPAHCTBEHHOIO CTPOEHUSI NPOCTbIX BELLECTB, a Takke BUHapHbIX U
CNOXHbIX XMMWUYECKUX coeanHeHu. N3yyatoTcss 0COBEHHOCTN CTEPEOXMMUM KOMMIIEKCHBIX CO-
eanHeHUn U MeTannopraHM4ecknux coeguHeHnin. Cepbe3Hoe BHUMaHWe YOAensieTcsl CTepeoxu-
MWW N KpUCTaNSIOXMMUMN Hanbornee NepcnekTUBHbIX PYHKLMOHaNbHbLIX MaTepuanoB. Yaensercs
BHUMaHME U3Y4YEeHUIO MyTen pasBUTUS CTPYKTYPHOM XUMUK, NpoBneme nonyyYeHUst HoBbIX Heop-
raHM4YecKnx BEeLLEeCTB C 3apaHee 3afaHHbIMW CBOMCTBaMM (MONyNpoOBOAHMKN, deppUTbI, HEOP-
raHu4eckmne noriMMepsbl, XXnakme KpucTtansbl, HaHOTPYOKWU, HAHOCTPYKTYpPbI U T.M.).

10. MecTo yye6HOM AncuMnnuHbl B cTpykType OOIT:

brnok 1, obsaszaTenbHasa 4yacTb. [Ans yCnewHoro 0CBOEHUS aHHOW OAUCUMMNANHBI, CTYAEHT
AOJDKEH NpeaBapuUTENbHO U3Y4nUTh criegyowme ancumniniel: HeopraHndeckasa xmmus. [JaHHas
ANcUMNNnHa sIBNsieTcsa npealwecTsyowen ans aucumnnui: CtpoeHne BewectBa; CTPYKTYPHbI
aHanus n gupakumMoHHble MeToabl nccrnenoBaHna; KBaHToBasi MEXaHUKa M KBAHTOBasi XUMUS.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yribTaTaMW OCBOEHUSA obGpa3oBaTesfibHOM
nporpamMmmbl (KOMMNEeTEHLMAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HasBaHwue komne- Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
TeHUUn
OlK-1 | CnocobeH OlK-1.1 | Cuctematunan- 3HaTb: TeopeTnyeckse OCHOBblI NpoOBeAeHMus
aHanuaupoBaTb n pyeT W | N3MEpPEHUI CTPYKTYPbl U CBONCTB KPUCTarssos.

WHTEPNPETUPOBaTH aHanusunpyet

pesynbTathl pesynbTaTthl YMeTb: [lenatb 060CHOBaHHbIN BbIOOp Hanbonee

XUMUNYECKUX XUMUYECKMX ONTUMarnbHbIX METOAOB W3MEPEHUA CBOWCTB

3KCMEPUMEHTOB, 3KCMEPUMEHTOB, | KPUCTaNUYECKMNX BELLECTB.

HabnogeHun " HabnoaeHun,

N3MepeHunin. n3mMepeHui, a | Bnagetb: MeTogamu aHanusa pesynbTaToB
Takke 9KCNEPVMEHTOB, W3MEPEHUN, KONMYECTBEHHOM
pe3ynbTaThbl OLIEHKM KayecTBa n3MmepeHuni CBOWCTB
pacyeToB KpUCTanM4yeckux BELLECTB.

CBOWNCTB
BELLECTB "
MaTepuarnos.

OrlK-1.2 | MNMpegnaraet 3HaThb: 3aKoHbI XMUN, dum3mku,
MHTEepnpeTauulo | Kkpuctannorpadpum " KpUCTanIoxmmmm,
pe3ynbTaToB HeobxoaoMmble ans WHTepnpeTaumm
COBCTBEHHBIX COOCTBEHHbIX 3KCMNEePUMEHTOB npm
3KCMEePUMEHTOB nccrnefoBaHUM KpUCTanMMYeckmx BELLECTB.

n pac4yeTHo-

TEOPETUYECKUX YMeTb: Oenatb 060CHOBaHHbIN BbIOOp

pabot C | pa3nUYHOro  aHamuMTU4eckoro 0bopyaoBaHUSA

NCNONb30BaHUEM | ONSA UCCNeaoBaHMs CBOWCTB KPUCTAINMYECKUX

TEOPEeTUYECKMX BewecTB. [pUMeHATL MaTemMaTU4EeCKMe MeToabl

OCHOB AN HTepnpeTaunm 3KCNepMMEHTOB.

TPaAULUMNOHHBIX U

HOBbIX pasgenos | Bnagets: MpakTrnyeckumm HaBblkamK

Xnumuu NOArOTOBKM obpasuos KpUCTanmnnm4eckmx
BELeCTB, [Ana  NpoBeAeHUs  U3MEPEHUN.
HaBblkamu paboTbl Ha aHanUTU4eCKoM




OrlK-1.3

Orl1K-3 | CnocobeH OrikK-3.1
NPUMEHATb
pac4yeTHo-
TeopeTu4eckme
MeToAbl ans
M3y4yeHUst  CBOWCTB
BeLlecTB "
npoLeccoB C  uX
yyactmem c
MCNONb30BaHNEM
COBpPEMEHHOWN
BblYMCINTENTBHON

TEXHUKN. OrlK-3.2.

dopmynupyeT
3aKno4YeHns 7]
BbIBOAbI no
pesynbTatam
aHanusa
nMTEepaTypHbIX
JaHHbIX,
COOCTBEHHbIX
3KCcnepuMeHTanb
HbIX U pacyeTHO-
TEeopeTU4EeCKmX
paboTt
XMMUYECKON
HanpaBneHHOCTH

MpumeHseT

TeopeTuveckme u
Nnonyamnupuyeck
ne wmogenu npwu
pelieHnn 3apad
XMMUNYECKOWN

HanpaBneHHOCTH

WMcnonbayet
cTaHgapTHoe
nporpaMmHoe
obecneveHune
npu peLueHmm
3apad
XUMUYECKOMN
HanpaBfeHHOCTH

obopyaoBaHuK, HeoOXoOUMOM  MCCeaoBaHuUs
CBOWCTB U CTPYKTYPbl KPUCTAr OoB.

3HaTb: HopmaTtuBHO-MeTOoau4deckmne TpeboBaHus
K O(pOpPMIEHMIO HAYYHbIX OTHETOB.

YmeThb: O60CHOBbLIBaTb CcoOCTBEHHbIE
3aKnYyeHns 7] BbIBOAbI Ha OCHOBE
dyHOaMeHTanbHbIX 3aKOHOB XUMUMK, U3KMKN,
Kpuctannorpacgpum, KpUCTanioxMMmn, a Takke
Ha OCHOBE paHee MPOBEAEHHbIX MCCreaoBaHU
N nuTepaTypHbIX MCTOYHUKOB.

Bnagets: HaBbikamm noucka u 06paboTku
WUCTOYHMKOB Hay4yHOW WHopmaumm B Buae
neyaTHblx  M3gaHUA M MHAPOPMALMNOHHBIX
pecypcoB CETU MHTEPHET.

3HaThb: MaTtemaTtnyeckue Moaenu,
ucnonb3yemble NpuU pelleHurM TUMNOBbLIX 3adad
Kpuctannorpadcuu, KpuUcTannoxmmmm "
CTPYKTYPHOro aHanusa.

YMmeTb: NHTepnpeTnpoBaTtb
MoAennpoBaHus CTPYKTYpbI "
KpUCTanmos.

pe3ynbTaTh!
CBOMCTB

Bnapgetb: HaBblkamu matemaTn4eckoro

MOJENUPOBaHNSI  CTPYKTYpbl M CBOWUCTB
KpUCTanmnos.
3HaTb: HasHaueHune n BO3MOXHOCTU

CTaHOaApTHbIX MPOrPaMMHbIX KOMMJIEKCOB [ANs
06paboTkn AMDPAKTOMETPUYECKUX U3MEPEHUI
KpUCTannos.

YMmeTb: Mcnonb3oBaTtb nporpaMmmHoe
obecneyeHune, ond obpaboTku pesynbTaToB
aHanusa CTPYKTYpbl KpUCTanos.

BnageTtb: HaBblkamy paGoTbl ¢ MporpaMMHbIMU
cuctemamm ans 06paboTkm
ANPaAKTOMETPUYECKUX U3MEPEHUI  CTPYKTYpPbI
KpUCTanmnos.

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

dopma NPOMEXYTOYHON aTTECTALMM — 3a4ET C OLIEHKOMN..

13. TpyAoeMKocTb NO BMAaM y4yebHon paboTbl

TpynoemMKocTb
. B [lo cemecTtpam
Bug y4ebHoit paboTbl cero
Ne cemecTpa Ne cemecTpa
3
KoHTakTHast pabota 68




nekuuu 34 34
npakTuyeckme 34 34
B TOM YmChe: nabopartopHble
KypcoBasi paboTta
CamocTosaTensHas pabota 40 40
MpomexyTouHas aTTecTauus
WToro: 108 108

13.1. CopepxaHue AUCLUUNIUHbBI

n/n Peanusauuns
pasfena
AVCUMNIUHBI
HaumeHoBaHve pasgena
FMCLIUNTIHHI CopepxaHve pasgena gucumninHbl C nomoLybio
OHNawnH-
Kypca,
OYMK *
1. Nlekuum
1.1 | OcHoBbI KpucTanmnorpadun | ANeMeHTbl CUMMETPUM KOHTUHyyma. Kateropmm m CUHIOHWM OYMK
kKpuctannos. Ctepeorpadudeckne npoekumn rpaHen kpucran- | https://edu.v
noB. ToyeuHble rpynnbl cMMMeTpuM Kpuctannos. [MpocTtele u | su.ru/course
CNOXHble OPMbl KpUCTaNNIMYecknx MHororpaHHukoB. Kpu- | /view.php?id
cTannunyeckas pelleTka. AnemMeHTbl CUMMETPUN OUMKOHTUHYY- =9507
ma. lnockue ceTkM W MNpoOCTpaHCTBEHHble peweTkn bpa.a.
MpocTpaHCTBEHHbIE TPYNMNbl CUMMETPUKN Kpuctannos. Cucte-
MaTUKa TOYEYHbIX U MPOCTPAHCTBEHHbLIX rPYNM CUMMETPUN KPpU-
ctrannoB LlWeHdnmuca un lepmaHa-MoreHa (MexagyHapoaHas
cuctema). MNpamasa n obpatHasa peweTtkn. CTpoeHne KBasnKpu-
CTannos.
1.2 | OcHoBbl kpucTannoxumun | CTPYKTYpHbIE TWMbl MPOCTLIX BELLECTB, a Takke OMHApHbLIX K OYMK
TPOWHbIX coeguHeHnn. CUcTeMbl aTOMHbBIX M MOHHbIX pagunycos. | https://edu.v
B3anmocBA3b TuUNa XMMWUYECKOM CBSA3M M KpUCTaNnMYeckomn | su.ru/course
CTPyKTYypbl. [ledekTbl B KpucTannax u ux BnvsHue Ha dusnko- | /view.php?id
xuMmnyeckme csomnctBa. CTpykTypa HeopraHuyeckux nonvme- =9507
POB, XWAKUX KPUCTanmnoB, dynnepeHoB, HaHOTpybok. OcHOB-
Hble MOMOXEHUSA CTEPEOXMMUU U KPUCTanNMoOXMMnM opraHuye-
ckux coeguHeHun. OcobeHHOCT PUBNKO-XUMUYECKMX CBONCTB
kBasukpuctanno. OCHOBbI AupakTOMeTpUYECKOro aHanusa
CTPYKTYpbl KpUCTaNNoB.
2. lMpaKkTnyeckune 3aHaTusa
1.1 | OcHoBebl kpucTannorpacun | BelBog TOYEYHbIX rPynn CUMMETPUM U COOTBETCTBYIOLLMX rpymn- JYMK
MOBbIX MHOXECTB Onepauni CMMMETPUM KpUCTanmnoB Ha ocHo- | https://edu.v
BE reHepaTopoB IPynn 1 TEOPEM O COYETaHUN ANEMEHTOB CUM- | Su.ru/course
meTpum. [ocTopeHHMe NPOCTbIX U CROXHbLIX (hOPM Kpuctannos, | /view.php?id
a Takke ux cTepeorpaduyecknx NpPoeKuUn Ha OCHOBE Touveu- =9507
HbIX TPynn cMMMeTpun. BbiBOA HEKOTOPBIX NMPOCTPaAHCTBEHHbIX
rpynn CUMMETPUN.
1.2 | OCHOBBbI KpMUCTaNIIOXUMUN OnucaHne CTpyKTyp MeTannoB 1 NPOCTbIX NOMYNPOBOAHUKOBbIX OYMK

BewectB. OnucaHne CTpykTyp ccpaneputa, BropTUMTE, bnioo-
puTa, aHTUnIopUTa, KaMEHHOW conW, LWNWHeNW. AHanus
BMUSIHWS TOYEYHbIX AEMEKTOB Ha (PU3MKO-XMMUYECKMX CBOMCT-
Ba KpUCTanmnoB C y4eToM ocobeHHocTen obnactM roMoreHHo-
CTU OuHapHbIX coeouHeHWM W TBepabix pacTBopoB. Pacuer
CTPYKTYpbl KPWUCTanmoB no pesynbraTaMm AudpakromeTpuye-
CKOro aHanusa.

https://edu.v

su.ru/course

Iview.php?id
=9507




13.2. Tembl (pa3aenbl) AUCUMNNUHBI U BUAbI 3aHATUN

Bugbl 3aHaTui (Yacos)
Ne HavnmeHoBaHue 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 AOMOSMHUTENbHbIX IUTEePaTypPHbIX 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 OOMNOJIHUTENILHOW NUTepaTypbl, PeCYpCOB UHTEPHET, HeobXo-
AUMbIX AN OCBOEHUA AUCLMUNIIUHbI

a) ocHOBHas nuTepartypa:

Ne n/n UcTouHuUK
KoceHko H.®. Kpuctannorpadus u kpuctannoxummus [SnekTpoHHbIn pecypc]: y4eb. nocobue / Kocer-
1 ko H.®. - NBaHOBO : VBaH. roc. xum.-texHon. yH-T., 2017. — Mocksa : NeaHoBckun MXTY, 2017 .—
240 c.
— <URL:http://www.studentlibrary.ru/book/ghtu_038.htmI>.
Bbacanaes HO. M. Kpuctannodmsnka n kpuctannoxmmus : yuebHoe nocobue / KO.M. bacanaes ; Mu-
HUcTepcTBO obpa3oBaHns u Haykm Poccuiickon ®egepauunn ; PegepanbHoe rocygapcteeHHoe 6roa-
5 XeTHoe obpasoBaTenbHOe yyYpexaeHne BbiCLLero npodeccnoHanbHoro obpasoBaHus «KemepoBckui
rocyapCTBeHHbI yHuBepcuTeT» .— KemepoBo : KemepoBCKMIA rocyaapCTBEHHbIA YHUBEPCUTET,
2014 .— 403 c.
— <URL:http://biblioclub.ru/index.php?page=book&id=278304>.
Myraves, B. M. Kpuctannoxumus : y4ebHoe nocobue / B.M. MNyraueB .— KemepoBo : KemepoBckui
3 rocyaapctBeHHbI yHuBepcuteT, 2013 .— 104 c.
— <URL:http://biblioclub.ru/index.php?page=book&id=232461>.

6) gononHWTENbHasa NuTepaTypa:

Ne n/n UcTouHuk

4 LWackonbckasa M.I. Kpuctannorpadus. / M.IN. WWackonbckasa - M. : Bbicw. wk., 1984. - 376 c.

5 Eropos-Tucmenko HO.K.  Kpuctannorpadwms n kpuctannoxumums / KO.K. Eropos-TucmeHko - M. :
KOy, 2010. - 588 c.

6 YynpyHos E. B. OcHoBbl kpucTannorpadum: yueb. ans sy3os. / E. B. YynpyHos, A. ®. Xoxnos, M.
A. ®apgpees. - M. : dusmatnuT, 2006. - 500 c.

7

8 OpmoHT B.®. BeegeHre B u3nyecKyo XMMUIO U KpUCTaNIOXMMmio NonynpoBogHukos. / B.®. Op-
MOHT. - M. : Bbicw. wk., 1982. - 528 c.

9 CoBpemeHHas kpuctannorpadus / nog. peg. b.K. BanHwrewnHa: B 4-x 7. - M. : Hayka, 1979.

10 MeToapbl MccnegoBaHWs aTOMHOW U CTPYKTYPbl U CyBCTpyKTYpbl Matepuanos / B.M. Veenes [n ap.]
— BopoHex : BopoHex. roc. TexH. yH-T, 2003. — 484 c.

11 Nopenuk C.C.PeHTreHorpaduyecknin n anekTpoHHo-ontniecknn aHanua. / C.C. MNopenuk, J1.H.
Pactopryes, F0.A. Ckakos. - M. : Metannypruga, 1970. - 368 c.

12 Koanosa O.I'. Poct n mopdgonorus kpuctannos. / O.I. Koanosa. - M. : Nag-so MI'Y, 1980. - 357 c.

B)MHGOPMaLMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl (oduumnanbHble pecypChbl MHTEPHET) :
Ne n/n UcTouHuK
13 http://www.elibrary.ru — Hay4Has anekTpoHHasa 6ubnmoTeka.
14 http://www.lib.vsu.ru — 3oHanbHas Hay4Has 6ubnuoteka BI'Y.
http://geo.web.ru/db/msg.htmI?mid=1163834&uri=index.htm
15 OnNeKTPOHHbIN y4ebHMK No Teopun cummeTpum kpuctannos. Astopsl: KO.K.Eropos-TucmeHko,
I".M.JlnTBMHCKas.



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

16. NMepe4veHb y4e6HO-MeTOANYECKOrO 06ecneyeHUs Ans caMoCTOATeNIbHOW pa6oThl

Ne n/n McTOoYHUK
LWapoe M.K. To4euHble rpynnbl cummeTpum kpuctannoe / M.K. WWapos, A.M. Camorinos, b.M.
1 HapuHckuia, B.®. Koctptokos // YuebHoe nocobure ansi By3oB. — BopoHex: Msgatenbckuin 4om
By, 2016. - 38 c.

17. O6pa3oBaTefibHble TeXHONOrMU, UCNoJib3yeMble Npu peanusaumm y4yebHon aucuumn-
JNINHbI, BKMOYasaA AUCTaHUMOHHbIe obpa3oBaTernbHble TexHonoruun (OOT), aneKTpoHHoe
obyyeHue (30), cmewaHHOe OGy4eHue):

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

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

18. MaTtepnanbHoO-TeXHU4YECKoe obecrnevyeHme ANCUUNIINHDI:
HoyTbyk, MynbTUMeauNHbIA NPOEKTOP, 9KpaH, MOAENN KPpUCTaNIIMYECKUX CTPYKTYP

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum

MopAnoK OLEHKN 0CBOEHMS 0By4atoLmnMmcsa y4ebHoro matepuana onpeaenseTcs co-
AepXXaHueMm crieayoLmx pasaenos AUCLUUNIVHGI

Ne HaunmeHoBaHuve pasge- Komne- WHpmnkaTtop(bl)
n/n | 1@ ANCLMNNNHB (moay- TeHuA(n) OOCTMXKEHNSA OueHouHble cpeacTea
nga) KoMneTeHuumm
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 KPUCTaANMOX M- OMK-1 OfK-1.2
2. | Orl1K-3 OllK-1.3 KoHTponeHasi paboTa 3
OrK-3.1
Or1K-3.2
lMpomexyToyHasa aTTecTaums lMepeyveHb BONpocos
dopma KOHTPONs — 3a4eT C OLLEeHKOM

20 TunoBble OLEHOYHble CpeAcTBa U MeToAuYeckne martepuansi, onpegensowme npo-
Leaypbl OLeHUBaHUA

20.1 TeKywMn KOHTPOIb yCNEBaeMoCTun

KoHTponb ycneeaeMocTu Nno AUCLMNINHE OCYLLECTBISIETCS C MOMOLLbIO CNEAYOLMX OLLEHOYHbIX
CPeAacTB:

KoHTponbHas paboTa 1.

1. ,U,OKa>KI/ITe, YTO npeacTaBlieHHble HWXXe MHOXeCTBa onepau,mﬂ CUMMETPUN o6pa3yr0T rpynnbl:
a) {e, 2}, 2%, 2%, 31 3%}
6) {e,m;,m,, m, 3", 3%}.



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

6) {e,21, 25, 25,3;,37,35,35,35,35,35,37}.

3. CocTtaBbTe KBagparthbl Kanun ana cnegyrwmx ToO4eYHbIX rpynn CUMMEeTPUnN:
a) C3v
6) Can.

4. nOHyLWITe rpynnoBblie MHOXeCTBa CcrieyrLwmnx TO4e4YHbIX rpynn CMMMeTpun, Ncnosb3ya X reHepaTtopbl:
a) Can
6) C4v.

5. O6OCHyl7|Te C NMOMOLLbIO pa3sinvyHbIX TeoOpeM BO3HNKHOBEHUE onepau,vu7| MHBEPCUN N 3epKalibHbIX MOBOPO-
TOB B ClieyloLlmnx TO4eYHbIX rpynnax CuMmmeTpun:

a) Cen

6) On.

KoHTponbHas paboTa 2.

1. MocTonte NPoeKUMIo rpaHen 1 ykaxuTte ux nHgekcsl Munnepa ans cnegyowmx Kpuctaninyeckmx MHoro-
rPaHHWKOB: @) TeTparoHanbHbIN TeTpasap, 6) pomboagp, B) TPUrOHTPUTETPA3Ap, ) NMpamugansHeii Ky6, ) pom-
6ogoaekasap.

2. Kakne npocTtble hopMbl KpUCTaNNNYECKMX MHOTOFPaHHUKOB peanmaytoTcsl TOMbKO Kak obLLmMe, Un TOMbKO
Kak YactHble? Moyemy?

3. B kakmx HeKyGMHeCKVIX n Ky6VI‘-IeCKl/IX TOYEeYHbIX rpynnax BO3HUKAKOT GHaHTMOMOpq}HbIe Kpucrtannun4yeckmne
MHOIOrpaHHnKn? HasoBute aTu MHOFOFpaHHVIKVI?

4. MNoyemy B YeTHbIX rpynnax D, nNpu paBHOHAKIOHHOM PAaCMOMOXEHUU FPaHn K ABYM OCSIM 2-r0 nopsiaka
npocrtasi opma octaeTcs obLien?

5. lNo4emy B YaCTHbIX MOMOXEHUAX YNCMO TOYEK B MPaBUNBHOW CUCTEME N YUCHO rpaHen B NpoCTon hopme
MeHbLLe, YeM MopsaOoK COOTBETCTBYIOLLEN ToueuHou rpynnbl? [NpuBegnte npumepsl.

KoHTponbHas pabora 3.

1. Tpwu pacTtBOopeHumn onosa B PbTe obpasyloTca TovedHble gedekTbl Tuna Snp,. PaccuyntaTe ¢ MOMOLLbIO
npasvna Berapga BennuunHy nepvoga peweTky 1 NNoTHOCTb TBepAoro pacteopa PbggoSne40Te, ecnu ne-
pvog peweTkn PbTe paseH 0.6462 HM, a nepmog pelueTkn SnTe paseH 0.63 HM.

2. Yrnepopg obpasyeT TBepAbin pacTBop BHeapeHus B LIK-xenese (aycTteHuT). Hantm gonto 3aHsTbIX yrie-
poOOM MEXA0Y3NUIA, eCriv pacTBOPMMOCTb yrnepoga coctaenset 2.14 macc. %.

3. T[lapameTpbl TeTparoHarbHON sS4elika MapTeHCUTa 3aBUCST OT COAEPKaHUSA yriepoda No ypaBHEHUIO: c/a =
1 + 0,046-C, roe C - cogepxaHue yrnepoga B MaccoBbIx npoueHTax. OnpefenvTb napaMeTpbl peLleTky
MapTeHcuTa npyu MakcumarnsHoW pacTBopumocTu yrnepoaa 2.14 macc. %. lNepuon peletkn nepBUYHOro
aycTteHuTa cuutatb paBHbiM 0.363 HM.

4. Hawntn nepuop pelueTtkn TBepgoro pacteopa PbTey,Cl, (rae x = 0.005), ecnu noHHble pagnycbl UMeLOT
cnefyroline BenMYUHbI R(Tez') = 0.211 Hm, R(CI') = 0.181 HMm, R(Pb2+) = 0.112 Hm. lNMonaraTb, YTO XNop
obpasyeT TBepAbli pacTBOp 3aMeLLEHMS.

5. Tlpwu pactBopeHumn cepedpa B cynbcumae onosa obpasytorcsa TovedHble aedekTbl TNa Ags,. Kak 6yger
MaHSITCS COOTHOLLUEHWE WHTEHCUBHOCTEN pednekcoB liy / gy (YMEHbWATECS UNU yBENMYMBATLCS) C
pocTOoM copepxaHusi cepebpa? OTBeT O0OOCHyMTEe C MOMOLIBIO aHanm3a CTPYKTYpHOro dakropa
WHTEHCUBHOCTEN PEHTreHOBCKMX pedhiekcoB TBepAoro pacteopa.



OnucaHune TexHonornu nposeneHus.

KoHTponbHble paboTbl NpOXoadaT B MMCbMEHHOW hopMe. BpeMs BbINOMTHEHUS KOHTPONbHOM paboTbl — 2

Yaca.

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

KOHTpOJ'IbHaﬂ pa60Ta oueHnBaeTCd No Konn4ecTByY BbIMNOJTHEHHbIX 3a4aHun, npaBUNbHOCTU U NOJTHOTHI

BbIMOJIHEHUA Ka)XO0ro 3agaHuA.

20.2 NMpomexyToyHaa aTrectaums

rlp0Me)KyTO‘-IHaFI arrecrtauuna no gucunniinHe oCywecTBliaeTCA C MOMOLLbIO crneayrwnx OUeHOYHbIX

cpencTs: cobecepoBaHue no bunetam kK 3a4very.

lMepeyeHb BOMPOCOB K 3a4eTy 1 nopagok oopmuposaHng KUM:

1. TMocTpoutb cTepeorpacdmyeckme Mpoekuun obwen M YacTHbIX MNpPOCTbIX OPM, a Takke
3MNeMeHTOB CMMMETPUM ToveuHbIX rpynn C,. MNokasaTb COOTBETCTBYIOLMUE PYNMNOBLIE MHOXECTBA.
2. PelweTkn bpaBa TPUKIIMHHOW CUHIOHUN.

3. lMocTpouTb cTepeorpaduyeckne npoekumm obLerh WM 4YacTHbIX MPOCTbIX OpPM, a TakKke
3NEMEHTOB CUMMETPUN TOYEYHbIX rpynn Sy. MNokasaTb COOTBETCTBYIOLUME rPYMNMNOBbIE MHOXECTBA.
4. PeweTkn BpaBa MOHOKMNHHOW CUHIOHUMN.

5. MoctponTtb cTepeorpaduyeckme npoekumn obLiern M 4YacTHbIX MPOCTbIX (QOPM, a Takke
3N1eMEHTOB CUMMETPUN TodeuHbIX rpynn C,,. [okasaTb COOTBETCTBYOLME rPYMNoBble MHOXECTBA.
6. PeweTkn bpaBa pombu4eckon CUHrOHUN.

7. loctpouTb cTepeorpacdmyeckme npoekuun obuwen M 4YacTHbIX MPOCTbIX OpM, a TaKke
3NeMEeHTOB CUMMETPUN ToueuHbIX rpynn C,,. lNokasaTb COOTBETCTBYIOLLME rPYNNOBbIE MHOXECTBA.
8. PeweTkun bpaBa TpuroHanbHOW CUHIOHWMN.

9. lNocTpouTb cTepeorpaduyeckue npoekunn obLerd WM 4YacTHbIX MPOCTbIX OpPM, a TaKke
3N1EMEHTOB CUMMETPUN ToYeYHbIX rpynn Dy. [oka3aTb COOTBETCTBYIOLLME MPYMNNOBbIE MHOXECTBA.
10. PeweTkn BpaBa TeTparoHanbHOW CUHTOHUN.

11. TlocTpouTb cTepeorpadumyeckme nNpoekuMm oOLled M 4YacTHbIX MPOCTbIX QOPM, a TaKke
3NEeMEHTOB CUMMETPUN ToYeYHbIX rpynn Dyy. MokasaTb COOTBETCTBYOLME IPYNNOBbIE MHOXECTBA.
12. PeweTkn bpaBa rekcaroHanbHOW CUHTOHUM.

13. lMocTpouTb cTepeorpadumyeckne Npoekuun oOLEen M YacTHbIX MNPOCTbIX OPM, a TaKke
3NEeMEHTOB CUMMETPUN ToYeUHbIX rpynn Dyy,. [okasaTb COOTBETCTBYIOLLME IPYNNOBble MHOXECTBA.
14. PeweTkn BpaBa Kybu4yeckon CUHIOHUN.

15. TMocTpoutb cTepeorpaduyeckne npoekumm obLen M 4YacTHbIX MPOCTbIX (POPM, a Takke
3N1eMEeHTOB CUMMETPUM ToueyHou rpynnel T. MNokasaTb ee rpynnoBoe MHOXEeCTBO.

16. BnvsiHue Trna XMMN4YEeCKON CBA3N Ha CTPYKTYPY KpUCTanmos.

17. TocTpouTb cTepeorpaduyveckne nNPoOeKuMn OOLLEN M 4YacTHbIX MPOCTbIX (QOPM, a TaKke
3NEeMEHTOB CUMMETPUN ToYeYHOoM rpynnbl Th. [oka3aTb ee rpynnoBoe MHOXECTBO.

18. Kpnctannuyeckume CTpykTypbl OMHapHbLIX coeanHeHuii Tuna AB.

19. TNocTpoutb cTepeorpadguyeckme MNpoekuun oOLWen N 4YacTHbIX MpocTbiX dopM, a Takke
3N1EMEHTOB CUMMETPUN ToYeYHOM rpynnbl Ty. MNokasaTb ee rpynnoBoe MHOXECTBO.

20. Kpuctannuyeckue CTpykTypbl BUHapHbIX coeamHeHun Tuna A,B.

21. TMocTpouTb cTepeorpaduyeckme npoekuun oblwen M YacTHbIX MPOCTbIX ¢hopM, a Takke
3NeMeHTOB cuMMeETpun TodedHou rpynnel O. MNokasaTb ee rpynnoBoe MHOXECTBO.

22. Kpuctannuyeckue CTpyKTypbl BUHapHbIX coegmHeHun Tuna AB,.

23. lMoctponTtb cTepeorpadudeckne npoekumm obLiern M 4YacTHbIX MpPOCTbiX ¢hopm, a Takke
3NeMeHTOB cUMMETpUn TodedHom rpynnel Oy. MNokasaTb ee rpynnoBoe MHOXECTBO.

24. Nonnmopdunam 1 N3oMopgur3M.

25. BUHTOBbIE OCU U NNOCKOCTN CKOMb3siLLLEro oTpaxeHus. [Npumepsl.

26. Tunbl ToyeyHbIX AedekToB. PasynopsagoyveHue no LWoTttku n dpeHkento.

27. TeopeMbl 0 cOYETaHUUN AIEMEHTOB CUMMETPUMN.

28. ToyeuHble aedeKkTbl NPU OTKIIOHEHUN OT CTEXUOMETPUMN.

29. NHpekcbl Munnepa aToMHbIX NIIOCKOCTEN U rpaHen KpucTanos.

30. ToyeHble AedekTbl NPY NErMPOBaAHUN N UX BNNSHUE HA CBOWCTBA KPUCTAINOB.

npoeKkunn

npoeKkunn

npoeKumm

npoekunmn

npoekunn

npoekuynmn

npoekuun

NpoeKLuo

npoeKuunto

npoeKkuyunto

MPOeKL Mo

NpoeKLuio

31. AHM30TpONUSA KpUCTamnsoB. OKBMMNOTEHUMASIbHbIE MOBEPXHOCTU (PU3MYECKMX MPOLIECCOB Ha npumepe

TEeNnonpoBOAHOCTY B KpUCTannax pasfmyHbIX KaTeropui.
32. Kateropuu, CUHIFOHMM U Knaccbl KpUCTasnos.

33. CTpyKTypHble TuMbI anmMasa u cganepura.

34. CtpyktypHble Tvnbl NaCl, CsCl v wnunHenu

35. B3anmocBs3b MOHATUA — TOo4ve4yHas roynna, npaBulibHaad CUCTeMa TO4YeK W nNpoCThble (bOprI

Kpuctanmian4yeckmx MHOrorpaHHMKoB. M pumMmepsbl.



36. [IoHOpHbIE N aKLenTopHble ToYeyHble AedekTbl. [Mpumepsl.

37. MNpocTble n crnoxHble OPMbl KPUCTANNYECKMX MHOTOrPaHHMKOB Kak OpOWTbI TOYEYHBIX rPyMn CUMMETPUN.
Mpymepsbl.

38. CucrtemaTtuka knaccos cummeTpum kpuctannoB LleHdpnuca u epmana-MoreHa (MexgyHapogHas
cuctema).

39. Cucrtematmka NpPOCTPAHCTBEHHbIX rpynn cummeTpun kpuctannos LUWendnuca u epmaHa-MoreHa
(MexayHapoaHasi cuctema).

40. MNoHsTME 0 NpsiMon 1 0BpaTHON peLueTKe.

41. CuctemMbl aTOMHbIX Y MOHHbIX PagnycoB.

42. CTpyKTypbl HEOPraHM4YeCKUX NOMMMEPOB.

43. CTpyKTYpbl XXUOKNX KPUCTassoB.

44. CtpykTypbl doynnepeHoB U HAHOTPYOOK.

45. Kasunepuognyeckme kpuctannbl. OcobeHHOCTH nx cBONCTB. Mpumepsl.

B kaxxdom KM nio 2 eonpoca. OGUH u3 KomopbIX MOXem S6/1iMbCs MPakmu4yeckum 3adaHuem. .

OnuncaHne TexHonorum nposeneHuns.

Mocne nony4yeHus ctyaeHTom 6uneta KUM u 6naHka nucta otBeTa, CaMOCTOATENBHO BbINOMHSOTCS 3a-
paHua KMM B nucbMeHHon hopme. Bpems noarotoBku 45 MUHYT. [pun BbICTaBIEHUN NTOFOBOW OLIEHKM MO Npome-
XKYTOYHOW aTTeCTauun y4nTbIBAETCA akTUBHOCTb U YCNELIHOCTb paboThl CTyAEeHTa Ha aTanax TeKyLero KOHTpons
yCrneBaeMocCTH.

TpeboBaHUS K BbINONHEHWNIO 3aaHWIA, LIKanbl N KPUTEPUM OLIEHUBAHMS

MonHbin otBeT Ha Bonpocbl KMM. [eMOHCTpaums HaBbIKOB MOSYyYEHHbIX
OTINNYHO 3HaHWN. VicuepnbiBatoLwmMii OTBET Ha AOMNOSTHUTENbHbLIE BOMPOCHI N0 TEMaTK-
Ke, He CBSA3aHHOWN C OCHOBHbIMM BONPOCaMM.

HepoctaTtoyHo nonHbln oTBeT Ha Bonpockl KUM, npy NOHMMaHMM OCHOBHbIX
XOpOoLUo MOMNOXEHNA TEOPUN U YMEHUN UX UCMONb30BaTb. [ONyckarTca HesHadu-
TenbHble OLWNOKK, CMpaBMEHHbIE CAMOCTOSATENbHO.

HepoctatoyHo nonHbin oTBeT Ha Bonpocbl KMM. [demMoHcTpaums 3HaHWui
TONbKO OCHOBHbIX NOHATUN 6e3 yrnybnexHns B geTannsaumio.
HeyA0BNeTBOPUTENbHO Het oTBeTa 6onee yem Ha 50% y4ebHoro matepuana.

yaoBNeTBOPUTENTbHO

20.3 ®oHA OLEeHOYHbIX cpeacTB CPOPMUPOBAHHOCTU KOMMETEHUUU CTYAEHTOB, peKo-
MeHAyeMbIW ANns NpoBeAeHUA AUarHOCTUYeCKuxX pabort

OrnkK 1
CnocobeH aHanunavMpoBaTb W MHTEpPNpPeTMpoBaTb pe3yrbTaTbl XUMWYECKMX IKCMEPUMEHTOB, HabnoaeHUA u
N3MepeHni.

Mepe4yeHb 3agaHNM ANA OLEHKN C(hOPpMUPOBAHHOCTU KOMMETEHLUN:
3akpbimbie. Boibepume 00uH rpagusibHeld omeem U3 Yembipex npeorioXXeHHbIX.

1. Bce BelyecTBa B NPUPOAE HAXOOATCA B CNEAYIOLMNX arperaTtHbIX COCTOAHUSIX:
a) XXugkoe n TBepaoe;

0) razoobpasHoe n TBepaoe;

B) razoobpasHoe, xugkoe n TBepaoe;

r) razoobpasHoe, xxuagkoe, TBEPAOE U Nnasma.

OtBeT: I).

2. Bce xunagkocty MoryT npuHumaTh oopMy COCyaa, B KOTOPOM OHM HaxogaTcs. OTO 0OYCNOBMEHO TEM, YTO:
a) B XXUOKOCTSAX NPUCYTCTBYET ONVXXHUIA MOPSAOK;

6) Monekynbl XMAKOCTEN HaxoasaTca B 6ecnpepbiBHOM XaoTUYECKOM MOCTYNaTENbHOM ABWKEHUN;

B) pacCTOSHUSA MeXay MOSeKyrnamu B XUOKOCTSIX ropa3fgo MeHbLUE, YEM B rasax;

r) B XXMAKOCTSIX OTCYTCTBYET AalbHWUN NOPSOO0K.

OtBeT: 6).

3. Kakasi ToueuyHasd rpynna cooTBETCTBYET AaHHON dhopmyre cummeTpun L4L,5PC ?
a) Dap



4. A) OTnnunTenbHOM 0COBEHHOCTBI0 MBepObIX KpUCMasIUYeCcknx Ten ABNSETCS Hannyve B HUX TPaHCMSLUMOHHON
CMMMETPUM 1 AanbHero nopsiaka.

B) OTnnuntensHon 0cobeHHOCTbI0 Meepdbix aMOPhHbIX TEN ABMAETCS HANMUUNE B HUX TPaHCMNSUMOHHON CUMMET-
pUK 1 danbHero nopsiaka.

a) yTBepxaeHve A SBNseTCs BepHbIM;

6) yTBepxaeHve b siBnseTcsa BepHbIM;

B) 06a yTBepXAeHWs ABNSOTCA BEPHLIMY;

r) oba yTBEepXOEHNS ABMSATCS HEBEPHBIMU.

OtBerT: a).

5. Kakne aneMeHTbl CUMMETPUM MOryT NMPUCYTCTBOBATb MOJIbKO B NPOCTPAHCTBEHHBIX pelleTkax, HO OTCYTCTBYHOT
B KPUCTANMMYECKNX MHOTrOrpaHHmKax?

a) UeHTp CUMMETPUN U 3epKaribHO-NOBOPOTHbIE OCY;

0) UEHTP CUMMETPUN N NHBEPCUOHHO-MOBOPOTHbIE OCH;

B) MIIOCKOCTW CKOJb3SILLErO OTPAXKEHMS U BUHTOBBIE OCU;

r) NNIOCKOCTU 3epKaribHOro OTPaXXEHWS U MOBOPOTHbLIE OCY CUMMETPUMN.

OtBerT: B)

6. MTHomocTepeorpaduyeckas NpoekLmsa TeTparoHanbHOM dunupamumabl NokasaHa Ha PUCYHKe

®

OtBeT: I).

Omkpbimbie

1. BcTtaBuTb nponyLeHHoe CroBo:

3TO TBepable Tena, obrnagatomne ynopsigoyeHHOM TPEXMEPHO-NEPUOANYECKON NMPOCTPaHCT-
BEHHON aTOMHOW, WOHHOW UMM MOJSIEKYNAPHON CTPYKTYPOW WU BCReAcTBME ITOro Npu onpeneneHHbIX YCroBUsix
06pa3zoBaHus cNocobHbIE MMETb POPMY NPaBUITbHLIX MHOFOrPaHHUKOB.

OteeT: Kpucrtannoi.

2. B kakoM 13 YyeTbIpex arperaTtHbIX COCTOSIHWIA BELLIECTBA MOryT 06/1agaTbh aHUM30TponmMen unanyeckmnx CBONCTB?



OteeT: B TBEpOOM (KpUCTANNYECKOM) COCTOSTHUM.

3. Kpuctannbl kKakor CMHroHUn obnagatT HauMeHbwel aHN30TPONnen CBOMCTB?
OTBeT: KyBNYECKON CUHTOHUN.

4. Kakas npocTas dpopma KpUCTanim4yeckux MHOrorpaHH1MKoB obnagaeTt HambonbLUUM YMCIIOM rpaHen?
OtBeT: "'ekcaokTasgp

OnkK3
CnocobeH NPUMEHATb pacyeTHO-TeopeTn4HeCcKme metToabl AnAa nyyvyeHusa CBOWCTB BELLECTB U npoueccos C UX yva-
CTnem C ncnosib3oBaHnem coapemeHHon BblYMCNUTENbHON TEXHUNKM

ﬂepequb 3afaHNN ONSA OLeHKU Cd)OpMVIpOBaHHOCTVI KOMnNeTeHUNuU:

3akpbimble. Bbibepume 00uH ripasuribHel omeem u3 4embIpex rpeoriOKeHHbIX.

1. K cpedHeli kaTeropmm OTHOCATCS KpUCTansbl CrieaytoLmnx CUHIOHNIA:
a) MOHOKITMHHOW, TPUroHanbHOW, TeTparoHanbHOM,

6) TPUKIMMHHOW, TPUrOHANbHOW, TEeTParoHanbHoW;

B) TPUroHanbHON, TeTparoHanbHOMW, rekcaroHanbHowm;

) TPUKNWHHOWN, TPUIOHANbHOM, rekcaroHarsbHON.

OtBeT: B).

2. MonHomy Habopy anemMeHTOB CUMMETPUN TeTparoHanbHOW GunmpaMnabl COOTBETCTBYET criegytoLas dopmMyna
cummeTpun bpase:

a) LPC;

6) L44P;

B) L44L25PC,

r) Ls4L,.

OTBeT: B).

3. K kakoMy ceMencTBY KraccoB CUMMETPUN OTHOCUTCSA cneaytowasa popmyna cummeTpum Ls6P?
a) K NPUMUTUBHBIM;

0) K aKkcmarnbHbIM;

B) K LeHTparbHbIM;

r) K nnaHanbHbIM.

OTBeT: I).

4. A) Inga kpuctannos BbiCLUeN KaTeropun (Kybn4eckorm CUHIOHWUN) XapakTepHbl OMKPbIMbIe U 3aKpbimble NPOCTble
dopMbl.

B) [nsa KpucTannos BbiCLUEN KaTeropmm (Kybu4eckom CUHIOHMN) XapaKTepHbl TOMNbKO 3aKpbimbie NPOCTbie POPMbI.
a) yTBepxageHue A gBNSeTCA BEPHbIM;

0) ytBepxaeHue b aBnsaeTcs BepHbIM;

B) oba yTBEpPXOEHUS ABNAOTCS BEPHbBIMY;

r) o6a yTBepageHus siBNATCA HEBEPHbBIMU.

OtBeT: 6).

5. MmeeTcsa 4yeTHasi NOBOPOTHAs OCb, NEPNEHANKYNSAPHO K KOTOPOW MPOXOAUT MIIOCKOCTb CUMMETPUN, MPU 3TOM
BO3HMKaET:

a) oCb BTOPOro nopsiaka;

6) LEeHTP CUMMeETPUY;

B) NJSIOCKOCTb CUMMETPUY;

) MHBEPCUOHHAsI OCb;

OtBeT: 6).



6. OnemeHTapHas siueiika OLIK pelueTkn npeacTaBneHa Ha pucyHke .

O

e

6).

2t

L= ]

B) r

OtBerT: B).

Omkpbimbie

1. BctaBuTb NponyLeHHOE Y1Cro.
Bce mHoroobpasve cummeTpun BHELLHEH hOpMbl MOMNEKYIT U KPUCTaNNIMYECKMX MHOTOrPaHHUKOB MOXHO onuvcaTthb C

NOMOLLbIO KNaccoB (TOYEYHBIX rpymnmn) CUMMETPUN.

OtBeT: 32.

2. BctaButb nponyLieHHoe 4umcno.

Bce mHoroobpasue Kpuctannuueckmx CTPYKTYpP MOXHO OnncaTb C NMOMOLLbIO NPOCTPAHCTBEHHbIX PELLUETOK
Bbpase.

OtgerT: 14.

3. Uemy paBHO KOOpAMHALMOHHOE YMCcno y atoMoB Le3us B CsCI?
OTBeT: 8.

4. B KakoM CUHIOHMM peanuaylTcs BCe YeThipe Buaa anemMeHTapHbix a4yeek bpase (npumutuBHasi, 6as3oLeHTpupo-
BaHHasi, 06 bEMHO-LIEHTPMPOBAaHHas, rpaHeLleHTpUpoBaHHas) ?
OTBeT: B pomMbUuyeckon (OpTopoMBUYECKOI) CUHTOHUMN.

Kputepun n wkanbl oueHnBaHua 3agaHun ®0C:
[nsa oueHnBaHMA BbINOMHEHMSA 3a4aHUIN Ucnonb3yeTca BannbHas Wwkana:

1) 3aKkpbITble 3a4aHUsA (TECTOBbIE, CPEeAHUIN YPOBEHb CITOXXHOCTH):

e 1 6ann — ykasaH BEPHbIN OTBET;

e (0 6annoB — ykasaH HEBEPHbIN OTBET (MOMHOCTbLIO UM YAaCTUYHO HEBEPHBIN).
2) OTKpbITbIE 3a4aHUs (TECTOBbLIE, NOBbLILLIEHHbIN YPOBEHb CITOXHOCTU):

e 2 6anna — ykasaH BEPHbI OTBET;

e (0 6annoB — ykasaH HEBEPHbIN OTBET (MOSMMHOCTLIO UMM YaCTUYHO HEBEPHLIN).
3) OTKpbITblE 3a4aHUSA (MUHU-KENCHI, CPEAHUA YPOBEHb CIOXHOCTH):




e 5 6annoB — 3agaHue BbINOSIHEHO BEPHO (NOSMyYeH NpaBunbHbIA OTBET, 060OCHOBaH (apry-
MEHTMPOBAH) X0 BbINOSIHEHMS (NPU HEOBXOAMMOCTW));

e 2 6anna — BbINOSIHEHWE 3aaHNS COLAEPXUT HE3HAUYMTENbHbIE OWNOKK, HO NpUBEAEH npa-
BUNbHbIN XO4 PaCCYy>XAEHWUWA, UMW NMONy4YeH BEPHbIA OTBET, HO OTCYTCTBYeT 0OOCHOBaHWE
X04a ero BbIMOSHEHUA (eCnu OHO 6bINI0 HeOBXoAMMbIM), UNU 3afaHue BbINOSIHEHO He
MONHOCTBIO, HO NOJSTyYEHbl MPOMEXYTOUHbIE (YaCTUYHbIE) pe3ynbTaThl, OTpaXatowue npa-
BUMNBbHOCTb XO4a BbINOMHEHUS 3aJaHusA, WUnu, B Criydae ecrnv 3ajaHue COCTOUT U3 He-
CKOJSbKMX NoA3agaHnin, BepHO BbINoSTHEHO 50% Taknx nogsagaHum;

e (0 GannoB — 3agaHMe He BbIMOSHEHO MMM BbINOSIHEHO HEBEPHO (MONy4YeH HenpaBUIbHbIN
OTBET, X0 BbINOSIHEHMS OLUMBOYEH UM COAEPKUT rpybble onbKN).

3apaHusa paspgena 20.3 peKkoMeHAYIOTCA K UCNOMb30BaHUIO NPU NpoBeAeHUN AUarHocTu-
YyecKUx paboT C Lenbi OLEeHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUA AaHHOW AUCLUNNU-
Hbl (3HaHWW, YMEHUN, HAaBbIKOB).



