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PABOYAS MPOrPAMMA YYEBHOWU OUCLMNITUHBI

B1.0.14 CTpyKTypHasa XMMUSA U KPUCTaNIOXUMuA
Kod u HaumeHosaHue ducyurinuHbl 8 COOMBEeMCcmauU ¢ Y4ebHbIM rinaHom

1. Wndp n HanmeHoBaHUe HanpaBfieHUs NOAroToBKMU/cneumManbHOCTH:
04.03.02 Xumus, omsmnka n mexaHuka matepmanos

2. I'Ipoctwmb noaAroToBKKU: mMatepuanosegeHune n HAyCcTpua HaHOCUCTEM

3. Keanudmkauusna (cteneHb) BbINyCKHUKA: Dakanasp
4. dopma ob6pa3zoBaHUA: O4YHas

5. Kacheppa, oTBeuyarLan 3a peanmsaumo AUCLUNIIUHBI:
Kadbenpa matepmanoBegeHus 1 MHAYCTPUN HAHOCUCTEM

6. CoctaBuTENM NporpaMmmbil:
Camonnos AnekcaHap MuxannoBuy, JOKTOP XMMUYECKUX HaYK, npodeccop

7. PekomeHagoBaHa: Hay4YHO-MEeTOOMYECKMM COBETOM XMMUYECKOro dpakynbTeTa,
npotokon Ne4 ot 11.04.2024

8. YuebHbIn roa: 2024-2025 CemecTp(-bl): 2



9. Uenu n 3apgayum y4e6HON AUCLIMNIIUHDI:

[aHHas gucumnnmMHa cocTouUT U3 OBYX YacTen: CTPYKTYPHOWU XUMUN (CTEPEOXUMUM) U

KpUCTanIoxXmMmnm.
Llensmu oceoeHusi yuebHoU OucyurniuHbl 6115 MCs:

- OpMUPOBAHNE CUCTEMHbIX 3HAHUI O O CUMMETPUN KaK BCeoOLLEM CBONCTBE NpUpoLbI,
O NPOCTPaAHCTBEHHOM CTPOEHUN MOMEKYI N KpUCTarnmos,
- dopmupoBaHME CUCTEMHbIX 3HaHUW 06 dnemMeHTax CUMMETPUN MOMEKYNn U
KpUCTanMyecknx MHOrorpaHHMKOB, TPaAHCMSAUMOHHON CUMMETPUN KpUCTanMyeckux Tern,
O BIUAHUN XUMUYECKOTO W  KPUCTaNSIOXMMUYECKOTO CTPOEHUS BeLlecTB Ha UX
dyHKUMOHarbHbIE CBOMCTBA,
- bopMUpPOBaHNE CUCTEMHLIX 3HAHWA OO OCHOBHbIX O6LLETEOPEeTUYECKMX KOHLEenuumsX,
OOBACHSAIWNX 3aBUCUMOCTb MPOCTPAHCTBEHHOrO CTPOEHUS BeLecTB, WX (PU3MKO-
XMMUYECKMX CBOMCTB OT TUMNA XMMWUYECKOM CBS3M, KOTOpas peanu3yetca Mexay
CTPYKTYPHbIMU €ANHMLIaMWN BELLIECTBA,
- pasBuTUE NPOCTPAHCTBEHHOIO MbILLIEHUSA U BOOBPaXXeHWs.

3adayu y4ebHoU AucyunuHbI:

- (bopMUpPOBaAHME CUCTEMHbIX 3HaHUN 06 OBLLETEOPETMYECKUX KOHLEMUMSAX CUMMMETPUM
kak BceobLlem CBOMCTBE Npupoabl,

- dhopMmnpoBaHne 3HaHUn 06 arperaTHbIX COCTOSAHUAX BELLLECTBEHHON MaTEPUU, OCHOBHbIX
npu3HaKax Ux CTPYKTYpPHOM opraHmnsauuu;

- M3y4yeHne ocoBEeHHOCTEN CTPOEHUS aMOpPdHbLIX U KpucTanmmMyeckux TBepablx Ten, a
TakXKe XNOKUX KpUCTannos,

- U3yYEeHMe KIacCUYeCcKMxX 3aKOHOB KpucTannorpadum,

- hopMMpoOBaHME YMEHMIN MPUMEHSTb MAKPOCKOMUYECKUIA 1 MUKPOCKONMUYECKUIA NMOAXOAbI
NpU N3y4eHUN BHYTPEHHETO CTPOEHUSI KpUCTanmyeckmx Ten,

- M3yYyeHWe (yHOAMeHTamnbHbIX MOHATUA W NpPeacTaBfeHUA CTPYKTYPHOW XUMUM U
KpucTannoxmmmm ob anemeHTax CMMMETPUM NEPBOrO U BTOPOro POAa, TOMEYHbIX rpynnax,
KNaccoB CUMMETPWUW, TPAaHCISLMOHHOMW CUMMETPUM KaK OTINUYUTENbHOIO MNpu3Haka
KpUCTanmmnyeckmx Ten, KaTeropmsix 1 CUHrOHMUSIX,

- hopMUpPOBaHNE YMEHMIN YCTAHOBUTb B3aUMOCBSA3b MEXAY TUIMOM XMMWUYECKON CBSI3U B
KpucTansne u ero NpocTPaHCTBEHHOM CTPOEHMU;

- bopMMpoBaHME y  CTydeHTa  CMOCOGHOCTEM U HaBbIKOB K MPOBEAEHUI0
3KCNepUMeEHTarnbHbIX 1 TEOPeTUYecKknx pabor;

- opMMpoBaHME yMeHU 0606LWaTb M aHanM3MpoBaTb MOJTYYEHHYO MHOPMaLUO U
aKCnepuMeHTarnbHble pe3ynbTaThbl.

PaccmaTtpuBatoTcsi, cMMMeTpust Kak Bceobllee CBOMCTBO npupodbl, peluetkn Bpase,
npsimasi u obpaTHble peLleTkn, TeopUs XMUMWUYECKOrO CTPOEHMSl, XMMMUYEecKash CBS3b,
NPOCTPaHCTBEHHbIE rPYnMbl, TEOPUS MNAOTHENLLMX LUAPOBLIX YNAKOBOK, 3aKOH NOCTOSIHCTBA
ABYIPaHHbIX yrrnoB u T.4. M3yyeHue pasgenoB CTPYKTYPHOM XUMUM (CTEPEOXMMMUM)
npecrieqyeT Uenb pPasBuUTb Yy CTYAEHTOB MPOCTPAHCTBEHHOE XMMUYECKOE MbILLIIEHME,
Hay4YUTb TEOPETUYECKOMY MOAXOAY K Hay4HbIM npobriemMamM u KpUTUYeCKn BOCMPUHMMATD,
ka3anocb Obl, HE3bIBEMbIE XMMUYECKNE TEOPUM, T.K. BCE OHU HEN3BEXKHO YTOYHSIHOTCS CO
BPEMEHEM.
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10. MecTo y4yebHOM AncumnnuHbl B cTpyktype OOI: (umkn, K KOTOPOMY OTHOCUTCSHA
AncuunnuHa, TpeboBaHNA K BXOOHBIM 3HAHUAM, YMEHUAM N KOMNETEHUNSAM, OUCLUUNINHDI,
A8 KOTOPbIX AaHHAA MCUUNIIMHA SBNASEeTCS NpeaLllecTBYoLen)

Y4ebHbIn kypc BxoauT B 6nok b1, o6s3aTenbHyto 4acTb.

[na ycnewHoro OCBOEHUA Yy4yebHOM nporpamMmbl CTYAEHT [OOSKEH OCBOUTb KypcC
HeOopraHN4Yeckom XMMUN N aHaANMTUYECKON reoMeTpun (Bbicwas matemaTmka). OCHOBHble
TeopeTnyecKne NONOXKEHUSA CTPYKTYPHOW XUMUU U KPUCTANNOXMMUKN SBSIOTCA OAHOWN U3
Ba)XXHENLUMX €CTEeCTBEHHbIX HayK. 3HaTb OCHOBHble CBOWCTBA Pa3fINYHbIX arperatHbIX
COCTOSlHMM  BewecTBa. 3HaTb  9NEMEHTbl  CUMMETpUM, yMeTb  MNpPOBOAUTb
Kpuctannorpaguyeckoe wHAMUMPOBaHWE Yy3noB, pebep (HanpaBneHwn) W rpaHen
(NnockocTen) KpUcTanaMyeckom peLeTki. 3HaTb OCHOBHbIE CTPYKTYPHbIE TUMNbl METANMOB,
HemMeTanmnoB, a Takke OMHApPHbIX, TPOWHbLIX N MHOFOKOMMOHEHTHbIX COeAUHEHUN. YMETb
NPUMEHATb  3aKOHbl U MOMOXEHUS  CTPYKTYPHOW XMMUW W KPUCTANNOXMMUKN K
pPacCMOTPEHMIO  MPOCTPAHCTBEHHOIO CTPOEHUSA  BELWECTB, YMETb YCTaHaBnMBaTb
B3aMMOCBA3b MeXay TUMOM XUMMUYECKOW CBA3WM, MNPOCTPAHCTBEHHbIM CTPOEHWEM W
PU3NKO-XMMNYECKUMN CBOWCTBaMM BeLLECTB. YMEeTb onpeaenstb KoopAWHALMOHHbIE
ynMcrna U KOOPAMHAUMOHHBLIE MHOFOTPAHHUKN B KPUCTANNMYECKUX CTPYKTypax. YMeTb
NONb30BaTbCA LLIAPOCTEPXKHEBBIMM MOAENAMMU MOJIEKYNT U KPUCTANSOB, pelaTtb TUNoBble
3a7a4n No CTPYKTYPHON XUMUU U KPUCTaNNOXUMUMN.

11. KomneTeHuum obyuvawwerocsa, c¢opmumpyemMmble B pe3yrbTaTe OCBOEHUS
OUNCLUMNIINHBI;
OrlK-1.1; OrK-1.2; OlK-1.3; OrK-1.4; OlK-2.1; OrK-2.2; OrkK-2.3; Orik-2.4

11. MMnaHupyemble pe3ynbTaTbl 00y4YeHUss nNo AucuunnuMHe/mMoaynio (3HaHuS,
YMEH!A, HaBblkuU), COOTHECEHHble C MMaHUpyeMbIiMU pe3ynbTaTaMM OCBOEHUA
obpasoBaTenbHOW NporpaMmmbl (KOMMNEeTEeHUUS MU BbINYCKHUKOB):

Koa HassaHue Koa(bl) NHankaTop(bl) [MnaHupyemble pesynbtaTtbl
KOMMeTeHunmn o00y4yeHuns

Orl1K- | CnocobeH OMNK-1.1 | UcnonbayeT npu | 3HaTb:

1 ncnonb3oBaTb peLueHnn 3agauv | - OTIIMYUTENbHbIE cBoMCTBa
npu peweHun I'IpOCbeCCI/IOHaJ'IbHOVI BeleCTBa B 4YeTbipex pasfinyHbIX
3apad JEeATEeNbHOCTU arperatHblX COCTOAHUAX;
npocbeccroHarbH TeopeTuyeckue " OCHOBHBIE  Makpockonnieckne
ol AeATensHoCTM OCHOBBI huamKo- gznf:;';”a, Kprcrannuieckoro
roH1MaHne XMMIAK - onpegeneHne KpUCTansos;
TEopeTUYECKNX NonynpOBOAHUKOBBIX | _ 23KOHbI KNACCUYECKOI
OCHOB Xvmun, maTepuanos KpucTannorpacdum: 3akoH MNOCTOSH-
ur3nku CTBa [BYrpaHHbIX YrroB, 3aKoH
mMaTepuanos " usomopduamMa U 3aKOH MNPOCTbIX
MeXaHUKM OMNK-1.2 | VicnonbayeT NpU | uenbix yncen:
martepvanos pewieHnu 3a4a4 | - NpyHUMNbI NOCTpOoeHus cdepude-

npod)eccnoHanbHoOm | CKuX, cTepeorpaguyeckmnx 7
AesTenbHOCTH rHoMocTepeorpaun4eckmx NpoeKkLuin
TeOpeTVl‘-leCKl/le Kpuctannnyecknx MHOrorpaHHUKoOB;
OCHOBLbI CprKTypHOI;I - OCHOBHble nNOJIOXeHua Teopun

rpynn MNpUMEHUTENbHO K BbIBOAY
XUMUN  HeopraHunye-

TOYEYHBIX rpynn (knaccos
CKMUX MaTepunanos CUMMETPIN);
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OrlK-1.3

WcnonbayeT npu
peLleHnm 3agay
npodeccnoHarnbHom
AesaTenbHOCTH
TeopeTnyeckmne
OCHOBbl  MEXaHWVKu
mMaTepuanos

OlK-1.4

Mpeonaraet
MHTepnpeTaumto
pesynbTaToB
3KCMEPUMEHTOB "
pacyeTHO-TeopeTU-

yeckux pabotr cC
NCNonb3oBaHWEM
TeopeTUYECKMX
OCHOB XUMUW,
OU3NKN U MEXAHUKMN
Martepuanos

- OCHOBHblE CBOWCTBA TPaHCIALMOH-
HOW CUMMETPUMU;
- 3NIEMEHTbl CUMMETPUN KpUCTanmnu-

YecKmx CTPYKTYp: MIOCKOCTM
CKOMb3sILLIEero oTpaxeHust n
BMHTOBbIE OCU;

- MpeacTaBneHuss O MNpsiMon  ©

obpaTHON peLleTKe;

- OCHOBHbIE TMOMNOXEHUA Teopun
NAOTHEWLINX LLIAPOBbIX YNaKoBOK;

- MpUHUMNbI  KpuUcTannorpaduye-
CKOro WHANLMPOBaHUS Y3r10B,
OTpEe3KoB (pebep) "
nnockocte(rpaHen);

YmeTb:

- ucnonb3oBaTb
3akoH [O.A. MeHgeneesa Aans
cucTemMaTukm KpUCTanImn4ecknx
CTPYKTYP HEOPraHU4eckmx npoCTbIX
BELLeCTB " XUMUNYECKNX
COeNHEHUI;

- NPUMEHATb 3aKOHbI KIacCU4eCcKown
KpucTtannorpadpum (3akoH
MOCTOAHCTBA  ABYrpaHHbIX  YINoB,
3aKOH nsomopdnsma, 3aKOH
NPOCTbIX  UenblX  4ucen)  Ans
cucTeMaTuKm KpUCTann4ecknx
CTPYKTYP;

- CTpouTb cdepudeckue, crtepeorpa-
dumyeckme n rHomocTepeorpadude-
CKue npoeKkuMn  KpucTanamyeckmx
MHOTOrpaHHUKOB;

- onpegensiTb ANeMeHTbl CUMMETPUn
| n Il poga B KpucTannnyeckmx
MHOrOrpaHHuKax;

- NMPUMEHSITb OCHOBHbIE MOMOXEHUS
TEOpMM TPynn  NPUMEHMUTENBHO K
BbIBOAY TOYEYHbIX rpynn (Knaccos
cuMmMeTpun);

- NPUMEHSATb OCHOBHblE CBOWCTBA
TPAHCNSALMOHHON CUMMETpUN  AniA
aHanmsa KpUCTanmn4ecknx
CTPYKTYP;

Bnapgetb (MMeTb HaBbIK(K)):

- mMeTogamu NOCTPOEHMS
cepuyeckmx, CcrTepeo-rpadnveckmnx
" rHomocTepeorpadnyeckmx
NpoeKumn KpUCTann4ecknx
MHOrOrpaHHUKOB;

- mMeTo4amm
KpucTannorpadmyeckoro
WHONLUMPOBaAHUS  Y3IoB, OTPE3KOB
(pebep) 1 nnockocten (rpaHen) ons
KpUCTanIM4yecknx MHOrOrpaHHMKOB 1
KpUCTanmM4yeckux CTPYKTyp;

Mepunogunyeckun

- MeTogamu aHanusa
KpUCTanIn4eckmx CTPYKTYpP
MeTannos

C NO3UMA Teopun NNOTHEMLINX
LLIAPOBbIX YNaKOBOK,;

- MeToadamu onpeneneHus
KOOPANHALMOHHbIX yucen "

KOOpAWHAUNOHHBLIX MHOrorpaHHMKOB
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B KPUCTanmM4yeckux CTpykTypax;
- MeToOosorMen NpUMEHeHUs CeTok
Bynbda ans aHanusa
KPUCTanmmM4eckmx MHOrorpaHHMKOB.

OfllK-

CnocobeH npogo-
AuTb C cobntoge-
HMEM HOpPM Tex-
HUKKM ©Ge3onacHo-
CTU 3KCNEepuMeHT
MO CUHTE3y MU
aHanmay
XUMNYECKNX
BELLIECTB,
nccnenoBaHuio
peakumn,
npoLeccoB "
MaTepuarnos,
AnarHocTuke
nsnveckmnx "
MeXaHNYEeCKMX
CBOWCTB
MaTtepuarnos

OrlK-2.1 | PaboTtaeT ¢ xumunye-
CKMMK  BellecTBamMu
c cobnogeHnem
HOpM TEXHUKK
Oe3onacHoCcTH

OrlK-2.2 | MNMposoaunt
3KCNEPUMEHT no
nccrnenoBaHuio
peakumin, NpoLeccoB
n maTepuanos C
NCMNONb30BaHUEM
cTaHOapTU3NPOBaHH
bIX Npoueayp

Or1K-2.3 | MNMposoant
cTaHdapTHble
onepauum no
JuarHocTtuke
domanyecknx "
XUMWYECKNX CBOWCTB
mMartepuanos

3HaTb:

- MeTodbl NMaHUMETPUYECKOro U
CTepeoMeTpMYECKOro  NOCTPOEHNnd
2D-puryp u 3D-MHOrorpaHHUKOB;

- MeToAbl aHanuTU4eckon
reomeTpum ans onpegeneHus
KoopAaunHaTt y3nos, pebep (OTpe3KoB)
M rpaHem B  KpUCTanfMyeckux
CTPYKTYpax;

- MeToAbl BeKTOpHOW anrebpbl Ang
onpegeneHuns anemMeHTapHbIX
TPaHCAALMN U 3rIeMEeHTapHbIX S4Yeek
B NpoCTpaHCcTBe 0bpaTHOW peLLeTKy;
- MeToAdbl TepMOoAWHAMWKW  Ans
pacyeTa SHeprum KpucTannmyeckom
peweTku - uukn bopHa - Mabepa;

- Kpuctannorpadunyeckyto
CUMBOMNKY,  WUCMONb3yemMyl  Ansg
NnoCcTpoeHust crtepeorpadhnyecknx u
rHOMocTepeorpadU4ecknx NpoeKkUmmn
3N1eMEHTOB CUMMETPUUM W rpaHen
KpUCTannnyecknx MHOrorpaHHUKOB;

- Teopembl O COYETaHWN SMNEMEHThI
cuMMeTpumn | 7] I poaa
KpUCTannnyecknx MHOrorpaHHUKOB;

- 3ANeMEHTbI cMMMeTpUn
KpPUCTaNMYeCcKnx CTPYKTyp;

- OTNMYNTENbHbIE
KpUCTannoB HU3LLEMN,
BbICLLEN
KaTeropun;
- napameTpbl  KpuUcTannuyeckomn
peLlleTkn B BEKTOPHOM U CKansipHOM
BblpaXKeHWuu;

- npaBuna BbibOpa 3aneMeHTapHbIX
A4eek NNOCKNX ceTok n
NPOCTPaHCTBEHHbIX PELLEeTOK,;
YmMmeTh:

- ucrnonb3oBaTtb [lepnoanyeckmn
3akoH O.N. Mengeneesa Aansa
cuctemaTukm KpUCTann4eckmx
CTPYKTYP HEOPraHU4eCcKMx MpOCTbIX
BELLECTB n XUMMNYECKMX
coeNHEeHUN;

- NPUMEHSATb OCHOBHbIE MOMOXEHUS
Teopun rpynn MNPUMEHUTENBHO K
BbIBOY TOYEYHbIX rpynn (Knaccos
cUMMeTpUn);

- TMPUMEHATb OCHOBHLIE CBOWCTBA
TPAHCMSALMOHHON CUMMETPUN  ans
aHanuaa KpUCTanIn4eckmx
CTPYKTYP.

Bnapgetb (MMeTb HaBbIK(K)):

- MeTogamm NMOCTPOEHMS
chepudecknx, crepeorpadndeckmx
" rHomocTepeorpapuyeckmnx
npoekuuni KpUCTanmnu4eckmx
MHOMOrpaHHUKOB;

npu3HaKku
cpegHen wu
Kpuctannorpapunyecknx
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- MeTodamu  Kpuctannorpadu-
YecKoro  MHOUUMPOBAHMS  Y3r10B,
oTpeskoB (pebep, HanpaBneHun) wu
NocKocTemn (rpanen) B
KPUCTanmM4eckmx CTpyKTypax.

OlK-2.4

Mposoaut
nuccnegoBaHus
CBOWCTB BeLleCcTB W
Martepuanos c
UCnornb30BaHNEM
CEPUNHOro Hay4yHoro
obopynoBaHus

3HaTb:

- 47 NPOCTbIX dopm
KpUCTannuyecknx MHOrorpaHHUKOB;

- 5 TMnoB gBymepHbIX 1 14 TUnNoB
NPOCTPaHCTBEHHbIX pelweTok bpase;
- anemeHTbl cummeTtpum | n Il poga
KpUCTanNInM4ecKknx MHOrorpaHHUKOB;

- OTNMYnNTENbHbIE NpU3HaKkm
KPUCTamnnoB HU3LWEN, CpeaHen wu
BbICLLEN Kpuctannorpadunyeckmnx

KaTeropum;

- NPUHUMMbI NOCTPOEHMS
3MNeMEHTapHbIX S4YeeK W CUCTEM
KoopauHat TPUKIMHHOW,
MOHOKNHHOW, pOMOMYECKOWN,
TPUroHasnbHOW, TeTparoHansHown,

rekcaroHasnbHON " Kybuueckon
CUHIOHUN,
- MeTogbl  pacuyeTa  3Hepruu

KpucTannm4eckom peLueTku,
ypaBHeHus  bopHa -  JlaHge,
dopmyny KanyctuHckoro, dopmyny
depcmaHa;

YmeTb:

- onpenensitb Hanuyme 47 NpocCTbIX
dopm KpUCTanIn4eckmnx

MHOFOrpaHHUKOB B KOMOMHaUmsX
NpocTbIX opmM;

- onpegenaTe 5 TMNOB ABYMEPHbIX 1
14 TMNoB NPOCTPAHCTBEHHbIX
peweTok bpage;

- onpeaenaTb 3NeMeHTbl CUMMETPUK
| n Il poga B KpucTannnyeckmx
MHOrOrpaHHuKax;

- onpegensaTb aNnemMeHTbl CUMMETPUn
KpUCTannU4ecknx CTPYKTyp;

- onpefensTb NPU3HaKM KpUCTannoB
HU3Wen, cpegHenl U BbICLLEN
KpucTannorpaduyecknx kateropun;

- onpenenaTb anemMeHTapHble
AYEnKn NI1OCKMX CeToK "
MPOCTPAHCTBEHHbIX  pPELIETOK B
COOTBETCTBMM C NpaBuniamMmm Beldoopa;

- NPUHUMMbI NOCTPOEHUSI
3NIEMEHTapHbIX S4YeeK U CUCTEM
KoopAanHat TPUKITMHHOW,
MOHOKIUHHOMN, pOMOMYECKOWN,
TPUroHasnbHOW, TeTparoHansHomn,

rekcaroHarnbHou n Kybuyeckon
CUHIOHWUIA;

paccuuTbiBaTb 3Hepruwo
Kpuctannuyeckomn peLueTkn no
ypaBHeHnsm bopHa - [laHpge,
¢dopmyne KanycTuHckoro, gopmyrne
depcmaHa;

Bnagetb (MMeTb HaBbIK(K)):
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- MeToaamu aHanusa
KpUCTannM4ecknx CTPYKTYpP MPOCTbIX
BelecTB B COOTBETCTBMM  C
MONMOXEHNAMM TEeOopUM MNITOTHENLLIMX
LLIAPOBbIX YNaKOBOK,;

- MeTogamMu aHanusa CTPYKTyp
6uHapHbix (NaCl, CsCl, ZnS, CaF,,
TiO,, SiO,, AlLO; - KopyHA)
coeguMHeHun.  AHanua  CTPYKTYp
TPOMHbIX (neposckuT CaTiOs,
LUMWHenNb MgAl,Oy,) "
MHOFOKOMMOHEHTHbIX COEANHEHWUA B
COOTBETCTBMM  C  MOSIOXKEHUAMMU
TEOPMM  MIOTHEMWWMX  LLUAPOBbIX
yNaKkoBOK;

- MeTodaMuM pacyeta  3Hepruu
KpUCTanM4ecknx peLueTok;

- MeTogamMu  pelleHWs  TUMOBbIX
3aga4y MO CTPYKTYPHOW XUMUU 1
KpucTannoxmmuu;

- MeTodaMm pacyeTa  3Heprum
KpUCTanIM4yecknx peLleTok.

12. O6beM AUCLMNNNHBI B 3a4eTHbIX eAuHMLIax/4Yacax B COOTBETCTBUU C Y4eOHbIM

nnaHom — 4 [/ 144 .

12.1 ®opma NpoMeXyTOHYHOM aTTecTauum - 3a4eT C oueHKon (anddepeHUnpoOBaHHbIN

3aver)

13. Bugbl y4ue6HOM paboThl:

13. TpyaoeMKoCTb No Buaam y4ye6Homn paboTbl

TpynoemMKocTb
Bug yuebHol paboTbl Bcero [o cemecTpam
2 cemecTp 3 cemecTp
KoHTakTHast paborta 96 96
nekumnmn 32 32
npakTnyeckne 44 44
B TOM 4ucne: naGopaTtopHble
rpynnosble 16 16
KOHCynbTauunm
CamocTtosTensHas paborta 48 48
IMpomexyTouHasa atTecTauus (019 9k3ameHa)
WNToro: 144 144




13.1. CopepxaHue pa3genoB AUCLUMNIIUHDI:

Ne Peanunsauus

n/n pasgena

HaumeHoBaHne pasgena AncunnimHbel C
CopnepxxaHue pasgena QUCUUnnHLI

ONCUUNNKUHBI MOMOLLIbIO
OHNawH-Kypca,

QYMK *

1. Jllekumn

1 MpeameT v 3agaym CTPYKTYPHOM XUMUM U
BeeneHue. MoHsThe KPUCTannoxnMmu. CVIMI\C/I:eTpVIﬂ B npupoae u SYMK
CUMMeTpUN. CuMmmeTpust | | BOPEHWsAX HEnoseka. LTepeoxumns 1 https://edu.vs
Kak BceobLyee CBOMNCTBO Kpuctannoxvmms. Kpucrannoxumis: ee u.ru/course/vi

c OCHOBHble 3ajayu kak Hayku. Pusmyeckas u eW ho2id=22
NPUPOABI. LTEPEOXNMUA reomeTpudeckas kpuctannorpadgus. Mecto Ol-p b
U KpUCTannoxmMusA. CTPYKTYPHON XVIMUM 1 KPUCTANMOXMMUN CPeau
APYrnX eCTECTBEHHbIX HayK.
2 ArperaTtHoe cocTosiHMe BellecTea. CBOWCTBaA
rasoB, XMOKOCTEW, TBEPAbIX TEN U Niasmbl.
ArperaTHoe COCTOSHMe KpI/ICTaJ'IJ'II/I‘-IeCKOG 7 aMODCbHOG COCTOAHNE
BewecTsa. Kpucrannsi. TBepaoro Tena. OCHOBHbIE NMOHATUS O
Kpuctannax. lMonn- n MoHoOKpucTansbl. QYMK
AmMopdHoe n
AsneHua nonumopdusma n annoTponumu. https://edu.vs
Kpuctannuyeckoe . :
COCTOSIHUE TBEDALIX TEl [edekTbl KpUcTanIMyeckom CTpyKTypbl. u.ru/course/vi
0 PA " | MpeanbHble n pearbHble KpUcTansibl. ew.php?id=22
CHOBHbIE TNOHATAA MposiBneHne ynopsimoHeHHOCTM B ra3oo6pasHbix | 01
crepeoxumMmnn n N KOHOEHCMPOBaHHbIX cuctemax. MNMoHaTHe o
KPUCTaINoXnMnn. (rase — HocuTEene CBONCTB BeLLeCcTBa B
KpucTanmnax HemMonekynsipHON CTPYKTYpbl.
Cnocobbl n3obpaxeHns CTPYKTYpbl BELLECTB.

3 Makpockonuyeckne CBOMCTBa KPUCTansoB: OOHOPOAHOCTb,
Makpockonuyeckue aHn3oTponus, cMMmeTpus, OrpPaHEeHHOCTb. 3akoH
NMPU3HaK1 KpucTarnrsos. NMOCTOSIHCTBA ABYrpaHHbIX YIMOB: Knaccuyeckas
3akoH NoCTOsIHCTBA cdopMynmpoBKka 1 COBpeMeHHoe NpoyTeHne. EcTecTBeHHble
ABYIPaHHbIX YIT0B. N UCKYCCTBEHHbIE KpUCTansbl.

4 MonspHbIn KOMANeKc Kpuctanna. Kpucrtannorpaduyeckme

npoekunn: cpepunyeckas, ctepeorpaduyeckas u
Kpuctannorpadguyeckne poeku Pep peorpac
NpOeKLN rHomocTepeorpaduyeckas. Cucrembl koopamHat. CeTku
' Bynbda. NMpaBuna noctpoeHust ctepeorpadomyeckon m
rHoMocTeperpagunieckon NPoeKLUni.

S ONeMeHTbl CUMMETPUN  KOHEYHbIX duryp. OnEeMEHTbI

cummeTpum  1-ro poga: UEHTP CUMMETPUKM, MNOCKOCTb
OnemMeHTbl CUMMeTpUKn ! y

3epkanbHoro otpaxenus. Ocn CUMMETPUMK: INIEMEHTAPHbLIN
KOHEYHbIX cpuryp.

yron noBopoTa M NopsigoK OCU. ONeMeHTbl CUMMETPUN 2-ro

poda: MHBEPCUOHHbIE OCU, 3epKaribHO-MOBOPOTHbLIE OCH.

6 Co4veTtaHne anemeHToB | CnoxeHne anemeHToB cuMmeTpun. OCHOBHblIE TeopeMbl
CUMMETPUN. O CIOXEHWUWN 3NIEMEHTOB CUMMETPUN.

7 MOHATME O TPaHCMSUMOHHON CUMMETPUN. SnNemMeHTapHas
TpaHCNsLMOHHaS TpaHcnAums. becKoHeYHbIN y3r1oBOM SFILI,, nfiockas c(eSTKa,
cuMmeTpus. MoHsThe o6 NPOCTPaHCTBEHHas peweTka. cnosusi BbibOpa
3MEMEHTapHOI suelike. 3IIEMEHTaPHBIX A4EeK MIOCKON CeTKM U MPOCTPAHCTBEHHON

peLleTKun. MapameTpbl 3fIeEMEHTapHOM AYENKN.
Kpuctannuyeckas  CTpykTypa U NPOCTpPaHCTBEHHAA




pewweTka. Teopema Kiopwu.

8 CUMMETPMYHO paBHble W eOUHWYHbIE HanpaBfeHus B
Kpuctannax. Kateropum (BbiCllasi, CpeaHAs M HU3Wwasa)m
CUHIoHUn (Kybudyeckasi, TeTparoHanbHasi, TpUroHarnbHas,
KaTeropun n CUHIOHUW. rekcaroHanbHas, pombuyeckas, MOHOKINHHAas n
TpukNuHHaga). Kpuctannorpa-guyeckme KOOpAMHaTHbIE
ocn. MeTpuka UM ycTaHOBKa KpPUCTanoB pPasfiMyHbIX
CUHIOHUN.
9 CumBonuka Bpase, MeXxayHapoaHas CMMBOJVKa
lepmaHa-MoreHa, cumBonuka LeHdrnvca. dopmyna u
dopmyna n knacc | knacc cummeTpumn. MNMoHaTue o TodeyHon rpynne. OCHOBHbIE
cummeTpun. [MoHATHE O | NpuMHUMNbI BbiBoga 32 KnaccoB cummeTpun. MNpumMuTusHbie,
TOYeYHou rpynne. LUeHTpanbHble, akcuarbHble, nnaHanbHble, nnaH-
akcuarnbHble, WMHBEPCUOHHO-MPUMUTUBHbIE N NHBEPCUOHHO-
nnaHanbHble rPynnbl KNaccoB CUMMETPUN.

10 dopMbl  KpUCTaNnMYECKux MHororpaHHukoB. [lpocTas
®dopMbl KpUCTaNINYECKmX

dopma n koMOBuHauma npocTbix dopM. XapakTepucTuka
MHOIOrPaHHMKOB. M

NPOCTbIX (POPM MO YMCAYy T[PaHEM N UX MOSIOXEHMUIO
MpocTas dopma n

OTHOCUTENBHO 3NIEMEHTOB CUMMETPUN. OHAHTUOMOPU3M.
KomMOuHauusa NPOCTbIX
hopM Obwme wn 4acTHble npocTble dopmbl. [emuagpus,

’ TeTapaoagpuvs, orooagpus.

11 | Kpucrannorpacguueckoe | Kpuctannorpaduyeckoe MHAMLMpoBaHue. CUMBOIIbI y3roB,
NHOMUMPOBAHME. HanpasneHun (pebep) n nnockocten (rpaHen). MNapameTpsbl
CumBonbl y3nos, Bencca, nHgekcsl Munnepa. OcobeHHOCTU rekcaroHanbHoOm
HanpasneHun (pedep) u CUHIOHMWN. 3akoH uenbix uyucen. [MoHATMe O eAnHUYHOWN
nnockocTen (rpaHen). rpaHu.

12 PeweTkn bpase, ycnosus nx Beibopa. NpumMnTmBHbIE,

P 5 n 6a3oueHTpupoBaHble, 06BEMHO-LIEHTPUPOBAHHBLIE U
e"g'eTK” paBe. [IpAMasn | rhaneLeHTpUpoBaHHble pelueTku. Mpsimast n o6paTHas
n obpaTHble peLleTKu. pelleTKa.
CsowcTtBa obpaTHON peLleTKu.
13 OnemMeHTbl  CMMMETPUN  KPUCTANIMYECKMX  CTPYKTYp:
MMOCKOCTUN  CKOMb3SALWEr0 OTPaXkeHUs, BUHTOBbIE OCMW.
OnemMeHTbl CUMMETPUK o
[MpaBble, NeBble N HENTParnbHble BUHTOBbLIE OCU. TeopeMbl O
KpUCTanmyecknx
CTOVKT CoOMeTaHUN  3NEMEHTOB  CUMMETPUM  KPUCTanSNYeCKuX
PYKTYP. CTpykTyp. [lOHATMSE O MpPOCTPaAHCTBEHHbIX rpynnax
[MpocTpaHCTBEHHbIE -
FOVIINB! CAMMETDUN cummeTpun (E.C. depopoB). 3Heprus KpucTanimyeckom
Py pun. peweTkn. lMNpumepbl pacdeTa 3JHEPrun KpuUcTanamyecknx
peweTok. Lnkn BopHa-abepa.

14 Teopns NNOTHEWMLIMX YNAKOBOK  PaBHOBESIMKUX LLAPOB.

Kybuyeckasa wn rekcaroHanbHasi NrOTHEWLIME  YNaKOBKMW.
Teopus nNoTHeWwmnx | Tunbl  NyCTOT B LUAPOBbIX YyNakoBKaX.  YMaKOBKU
LIApOBbIX yMakoBOK. | HepaBHOBENUKUX LWwapoB. KoopanHauuu-OHHbIE Yucrna u
OCHOBHbIE CTPYKTYpHblEe | KOOPAMHALMOHHbIE MHOTOrpaHHWKKM. CTPYKTypa KpucTannos
TUMNbl METANMOB. N CTPYKTYPHbIN  TUN. TpWM OCHOBHbLIX CTPYKTYPHbIX Tuna
meTtannos: Cu, Mg n o-Fe. PacnpegeneHune CTpyKTypHbIX

TMNOB MeTanmnoB no NeprMoanyeckon CUCTEME 3NIEMEHTOB.
15 | OcHoBHble OCHOBHblEe 0COBEHHOCTK

Kpuctanmnoxmmmyeckmne

Kpuctaninoxmmmnyeckme
MeTanfinyeckoro, KoBaneHTHoro 1 MOHHOro TUNoB CBA3N.
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0cobeHHOCTH
MeTanmnmnm4yeckoro,
KOBaNIEHTHOrO M MOHHOIo
TUNOB CBSA3N.

OcCHoOBHbIE TUNbI B3aMMOOencTBus
MeTansnos Apyr ¢ agpyrom.  Kpucrtannuyeckne  CTPYKTypbl
TBEpAbIX pPacTBOPOB Memasisio8 W UHTepMeTannnyeckmnx
coeauHeHun. CoegumHeHuss KypHakoBa, asbl BHeOpeHus,
dasbl JlaBeca, a3neKkTpoOHHble coeanHeHus HKOm-Posepu.
NoHHble paguycbl. Pa3mepHbIn bakTtop B KpUCTaninydeckux
CTPYKTypax C WOHHOW CBA3bl. [lonspusaunss MOHOB.

Knaccudumkaumsa CTpykTypHbIX TMNoB no [.b. bokuto.

16

OCHOBHbIE CTPYKTYpHbIE

3aKoH NocTodaHCTBA
ABYrPaHHbIX YrIoB.

Kpuctannuyeckne CTpyKTypbl NPOCTbIX BELleCcTB —
Tnnbl HemeTansos, HeMeTansnoB: CTPYKTypbl anwasa, rpadwuta. CTpyKTypbl
BUHapHbIX, TPOMHBIX 1 XanbKOreHoB W nHukToreHoB. [paBuno KOm - Posepu.
MHOTOKOMMOHEHTHbIX dopmyna [MupcoHa. AHanu3 cTpykTyp OuHapHbix (NacCl,
coeanHenun. CTPYKTYpbl | CsCl, ZnS, CaF,, TiO,, SiO,, AlLbOs - KOPYHA) COEAMHEHUIA.
KOMMIIEKCHbIX 1 AHanma cTpykTyp TpoWHbIX (nepoBckuT CaTiOsz, LWNUHENb
MeéTannopraHuieckux MgAI,Oy4) 7 MHOFOKOMMOHEHTHbIX COEOVNHEHWI.
coefnHeHNA. OCHOBHbIE | KpycTannuueckue  CTPYKTYypbl — CUNMKAToB.  CTPYKTYpbl
MONOXEHUA CTEPEOXUMUN | koMNMEKCHBIX U METannopraHUYecknux  COeAMHEHWN.
n KpucTannoxmMmmn OCHOBHbIE MOMOXEHNSA CTEPEOXMMUN U KPUCTanNNoxXxmmMmm
OpraHu4eckmx OopraHn4ecknx coeguHeHun. somepus.
coenHeHun. Misomepums.

17 | Ctpyktypa nepcnekTu- | CTpyKTYpa NepCrnekTUBHBIX YHKLMOHAMBHBLIX MaTepuaros.
HbIX  (OYHKUMOHambHbIX | XKngkue Kpuctannbl: HemMaTU4Yeckue, CMEKTUYeckne U
MaTepuanos. Kngkne | xonectepuyeckmne. dynnepeHbl. YrnepoaHble HaHOTPYOKM.
KpucTannbl. ®ynnepeHbl. | HaHOKkepaMuka. HaHOCTPYKTYpbl.

YrnepogHble HaHOTPYOKM.
HaHoCTpyKTypbI.
2. MNMpakTnyeckue 3aHATUA

1 MpeameT n 3agaum CTPYKTYPHOM XUMUN U KPUCTANNOXUMUN.
Beenetue. MNMoHsTHe CvMMeTpusi B NpUpoae 1 TBOPEHMSX YeroBeka.
cummeTpun. CummeTpust | Ctepeoxmumust 1 kpuctannoxumus. Kpuctannoxumums: ee
kak BceobLlee CBOWCTBO | OCHOBHble 3adauu kak Hayku. dusunyeckas u
npupoabl. CTepeoxumnst | reomeTpudeckas kpuctannorpadusi. MecTto CTpykTypHOW
N KPUCTanNMoOXUMUSI. XVIMUUN U KPUCTaNNOXMMUKN CPeamn APYTNX eCTeCTBEHHbIX

HayK.

2 ArperaTHoe cocTosiHue BelecTBa. CBOMCTBA ras3os,
ArperaTHoe COCTOsIHVNE XMAKOCTEN, TBepablX Ten 1 nnasmbl. Kpuctannuyeckoe u
BellecTBa. Kpucrtannbi. amopdHoe cocTosiHne TBepaoro Tena. OCHOBHbIE NMOHATUS
AmMopdHoe 1 o Kpuctannax. Monu- 1 MoHoKpucTanmbl. ABnNeHns
Kpucrannuyeckoe nonumopduama n annotponun. fedekTbl KpucTannmyeckom
COCTOSIHME TBEPAbIX TEN. | CTPYKTYpbIl. VioeanbHble U peanbHble KpucTanmsbl.
OCHOBHbI€ NOHATKS MposiBneHne ynopsagovyeHHOCTH B ra3o00pasHbiX U
CTEPEOXUMUN U KOHAEHCUMPOBaHHbIX cuctemax. lNMoHATne o pase — Hocutene
KpUCTanmoxmmuu. CBOWCTB BeLLecTBa B KpuUcTannax HeMonekynspHom

CTPYKTYpbl. Cnocobbl n3o0bpaxxeHnst CTPYKTYpbl BELLECTB.

3 Makpockonuyeckne CBOWCTBa KpUCTamnsioB: OAHOPOAHOCTb,
Makpockonuyeckue aHu3oTponus, cMMmeTpus, OrPaHEHHOCTb. 3akoH
MPU3HAaKW KpUCTansos. NOCTOSIHCTBA ABYrpaHHbIX YrnoB: Knaccudeckas

dopMynMpoBKa 1 cOBpeMeHHoe rnpoyTeHne. EctecTBeHHble
N UCKYCCTBEHHbIE KpUCTansbl.
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4 MonspHbIn KOMMAnNeKe Kpuctanna. Kpucrannorpadpuyeckme
npoekumu: cpepuyeckas, ctepeorpaduyeckas u
Kpucrannorpadguyeckue poeky ep peorpacp
NPOEKLN rHomocTtepeorpaduyeckasa. Cuctemol koopanHat. CeTkn
' Bynbda. NpaBuna noctpoeHus ctepeorpadmnyeckon u
rHoMocTeperpaguyeckon NPoeKLni.

5 ONeMeHTbl CUMMETPUN  KOHEYHbIX uryp. JOnemeHTbl

cMmmeTpun  1-ro  poga: UEHTp CUMMETPUKM, NIIOCKOCTb
ONeMeHTbl CUMMETPUn ! g

3epkanbHoro oTpaxeHusa. Ocu CUMMETPUN: ANEMEHTapPHbIN
KOHEYHbIX puryp.

yron noBopoTa 1 NopsaoK ocu. ANeMeHTbl CUMMeTPUN 2-ro

poAa: UHBEPCUOHHbIE OCU, 3epKasibHO-MOBOPOTHbLIE OCMU.

6 CodvetaHne anemeHToB | CnoxeHne anemeHToB cuMmeTpun. OCHOBHblE TeopeMbl
CUMMETPUN. O CNOXEHUWN 3rIEMEHTOB CUMMETPUMN.

7 [MoHATME O TPaAHCASUMOHHOW CUMMETPUN. dremeHTapHas

TpaHcnAums. beckoHeuYHbIn y3roBOW psd, Nrockasi ceTka,
TpaHcnaynoHHas NpPOCTpPaHCTBEHHAsA pelueTka. Ycnosus Bblb6opa
cmmmeTpus. lNMoHAaTne 06 | aneMeHTapHbIX sSiYeeK MIOCKOM CETKM U MPOCTPaHCTBEHHOM
afleMeHTapHOWN S4enke. peLleTKu. MapameTpbl aNeMeHTapHON AYENKHN.
Kpuctannuyeckasas  CTpykTypa M NPOCTPaHCTBEHHAs
peweTka. Teopema Kropw.
8 CUMMETPUYHO paBHble W eOWHWYHbIE HarnpasfieHus B
Kpuctannax. Kateropuu (BbiCllasi, CpedHAs M HU3wasa)m
CUHroHun (Kybudyeckasi, TeTparoHanbHasi, TpUroHarbHas,
KaTeropuu n CUHroHuw. rekcaroHanbHas, pombuyeckas, MOHOKITMHHagA n
TpuKnnHHagA).  Kpuctannorpa-cgpuyeckune KOOpAWHaTHbIE
ocn. MeTpuka © yCTaHOBKa KpUCTamnmoB pasfiuyHbIX
CUHIOHUIA.
9 CumBonuka Bpasys, MeXxayHapoaHas CYMBOMMKa
"epmaHa-MoreHa, cumBonuka LeHdrnmvca. dopmyna u
dopmyna n Knacc | knacc cummeTpumn. NoHaTne o ToyeyHon rpynne. OCHOBHbIE
cummeTpun. ToHATHE O | NPUHUMNBLI BbiBOAA 32 KnaccoB CUMMETpUU. [NpuMUTUBHBIE,
TOYEeYHOU rpynne. LUeHTpanbHble, akcuarnbHble, nnaHanbHble, nnaH-
akcmanbHble, WHBEPCUOHHO-NPUMUTUBHBIE N NHBEPCUOHHO-
nnaHanbHble rPynnbl KNacCoB CUMMETPUN.

10 dopmbl  KpUCTanU4eckux  MHororpaHHukoB. [lpocTtas
®dopMbl KpUCTanINYeCcKmx

dopma n komMObuHauua npocTbix dopM. XapakTepucTuka
MHOrOrpaHHMKOB. o

NPOCTbIX (POPM MO YMCIly TpaHEen U WX MONOXKEHUIO
MpocTas dopma n

OTHOCUTENBbHO 3NIEMEHTOB CUMMETPUN. OHAHTUOMOPU3M.
KOMOMHauus NPOCTbIX
hopM O6bwme wn vactHble npoctble dopmbl. [emmnagpus,

| TeTapho3apus, orgos3apus.

11 | Kpuctannorpacuueckoe | Kpuctannorpaduyeckoe MHAMLmMpoBaHue. CUMBOSIbI y3roB,
NHOMUMPOBAHME. HanpasneHun (pebep) n nnockocten (rpaHen). MNMapameTpobl
CumBonbl y3nos, Bewncca, nHaekcsl Munnepa. OcobeHHOCTU rekcaroHanbHoOwm
HanpasneHun (pebep) n CUHIOHMN. 3akoH uenbix uyucen. [MoHATME O eanHUYHOWN
nnockocTen (rpaHen). rpaHu.

12

PeweTkn bpase. Npamas
n obpaTHble peLleTKu.

PeweTtkun bpase, ycnosus ux sbibopa. MNpuMnTHBHbIE,
6a3oueHTpupoBaHble, 06BEMHO-LIEHTPUPOBAHHbLIE U
rpaHeLeHTpMpOBaHHble pelleTkn. Npamas n obpaTHasa
peLwleTka.
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CBonictBa 06paTHOM peLleTKu.

13

OnemMeHTbl  CUMMETPUN  KPUCTANIIMYECKMX  CTPYKTYp:
MAOCKOCTM  CKOMb3SILLEr0  OTPaKEHWUs, BUHTOBbIE  OCMW.
ONEeMeHTbl CUMMETPUK n y T
KDUCTANANYECKAX paBble, NeBble U HENTparibHble BUHTOBbLIE OCU. Teopembl O
STPYKTYD. COYETaHUN  3IMEMEHTOB CUMMETPUN  KPUCTamNNMYECKMX
A CTPYkTYp. [lOHATMSS O MPOCTPaHCTBEHHbIX rpynnax
POCTPaHCTBEHHbIE )
[pYNNGI CAMMETPUM. cummetpun (E.C. PenopoB). SHeprust Kpuctannimyeckom
peweTkn. [Npumepbl pacdeTa 3JHEPrun KpuUcTanamyecknx
peweTok. Llnkn bopHa-labepa.
14 Teopnsa NNOTHEWMWMX YNAKOBOK  PaBHOBESIMKUX LLAPOB.
Kybuueckass un rekcaroHanbHasi MfAOTHEMLWIME  YNAKOBKM.
Teopus nNoTHewux | Tunbl  NyCTOT B LWAPOBbIX YyNakoBKax.  YMaKOBKU
LLIAPOBbIX YNakoBOK. | HepaBHOBeNMKNX wapos.  KoopauvHauumn-OHHbIE Yucna u
OCHOBHble  CTPYKTYpHble | KOOPANHALMOHHbIE MHOTOrpaHHUkK. CTpyKTypa KpucTannos
TUNbI METANMOB. N CTPYKTYPHbIN  TUN. TpWU OCHOBHbLIX CTPYKTYPHbIX Tuna
meTtannos: Cu, Mg n o-Fe. PacnpegeneHue CTpyKTypHbIX
TMMNOB MeTannos o epuoanyeckon cucteMe 3remMeHTOoB.
15 OcCHOBHble KpUCTanmioxmmmyeckme ocobeHHOCTH
MeTanIM4yeckoro, KOBasriEHTHOTO U MOHHOrO TUMOB  CBS3MW.
OcHoOBHbIE OcHoBHbIE TUMbI B3anMOAeNCTBUS
KpUCTannoxXmMMmmnyeckmne MeTannoB Apyr ¢ Apyrom.  Kpuctannuueckme  CTPyKTypbl
ocobeHHOCTU TBEPAbIX PacTBOPOB Memassio8 W MHTEPMETaNSNYECKNX
MeTanmnmM4yecKkoro, coeanHeHun. CoegmHeHnss KypHakoBa, dasbl BHeApEHUS,
KOBANEHTHOro M WOHHOro | pasbl JlaBeca, 9neKkTpoHHble coeanHeHust KOm-Posepu.
TUNOB CBSA3MN. NoHHble paanycbl. PasmepHbln oakTop B KpUCTanNIM4yeckmux
CTPYKTYpax C WOHHOM CBA3bto. [lonsipmMsaums WOHOB.
Knaccudgukaumsa ctpykTypHbIx TUnoB no I.b. bokuio.

16 | OCHOBHbIE CTPYKTYpHbIE Kpuctannuyeckne CTpyKTypbl NPOCTbIX BeEllecTB —
TWNbl HEeMeTansos, HemMeTanmnoB: CTPYKTypbl anmasa, rpadguta. CTpykTypbl
BUHapHbIX, TPOMHBIX 1 XanbKoreHoB W nHukToreHoB. [lpaBuno HKOm - Posepw.
MHOTOKOMMOHEHTHbIX dopmyna [MupcoHa. AHanu3 cTpykTyp OuHapHbix (NacCl,
coefanHeHun. CTpyKTypbl CsCl, ZnS, CaF;, TiO,, SiO,, Al,O3 - KOpyHA) COeaANHEHUN.
KOMIIEKCHbIX 1 AHanu3 CTpykTyp TpPOWHbIX (nepoBckuT CaTiOsz, LWNUHENDb
METannopraHu4ecknx MgAl,O4) " MHOFOKOMMOHEHTHbIX COENHEHUN.
coeanHeHun. OCHOBHbIE | KpycTannuyeckme  CTPYKTYpbl  CunMKaToB.  CTPYKTYpbl
MONOXEHNA CTEPEOXUMUN | koMNNEKCHBIX WU MeTanmnopraHMyeckux  COeauHEHUI.
n KpncTannoxmmmm OCHOBHbIE MOMNOXEHUSA CTEPEOXMMUN N KPUCTANNOXUMNN
OpraHn4ecknx opraHnyecknx coeguHeHuin. Misomepus.
coeagnHeHun. Naomepus.

17 | Ctpyktypa nepcrnekTu- | CTpyKTypa NepCrekTUBHBIX YHKLMOHAMBHBLIX MaTepuaros.
HbIX  (PyHKUMOHanbHbIX | XKuagkue Kpuctannbl: HemMaTuyeckue, CMeKTUYecKMe W
MaTepuarnos. Kuakue | xonectepnyeckme. dynnepeHbl. YrnepogHble HaHOTPYOKW.

Kpuctannol. PynnepeHsbl.
YrnepogHble HaHOTPYOKM.
HaHOoCTpyKTYypbI.

HaHoKepaMuka. HaHOCTPyKTypbl.

13.2. Pasgenbl gucuunnuHbl 1 BUAbl 3aHATUMN:

Ne
n/n

HanmeHoBaHue pa3gena
OUCUUNITNHBI

Bugbl 3aHaTMIA (YacoB)

CamocTosaTens
Hasa paboTa

"pynnossbl

Bcero
e

Jlekunn MpakTnye-ckue




13

KOHCYnbaT
unmn

11

Beegenue. NoHsaTHe
cumMmmMmeTpun. CUMMETpUS Kak
BceobLee CBOMNCTBO NPUPOAbI.
Crepeoxumus n
KpUCTannoxmmums.

1.2

ArperaTtHoe cocTosiHue
BewlecTtBa. Kpuctannsl.
AMOp(HOE 1 KpucTannuyeckoe
COCTOSIHWE TBepAbIX Ten.
OcCHOBHbIE NOHATUA CTepeo-
XUMUN N KPUCTANTTOXMMUMW.

1.3

Makpockonnyeckue npusHakm
KpucTanmnoB. 3akoH
MOCTOSIHCTBA ABYrpaHHbIX
yrnos.

14

Kpuctannorpaduyeckune
NnpoeKumnn.

15

OnemeHTbl CUMMETpUN
KOHEYHbIX doumryp.

1.6

CoyeTaHue anemeHToB
CUMMETPUMN.

1.7

TpaHCcnAUMOHHAA CUMMETPUS.
MoHsaTMe 06 anemeHTapHON
A4enke.

1.8

KaTeFOpVII/I N CUHTOHUN.

1.9

dopmyna n Krnacc CUMMETPUN.
[MoHATME O ToueYvHOoM rpynne.

1.10

dopmbl KpUCTannmyeckmx
MHOrOrpaHHUKOB. MpocTas
dopma 1 KoMBMHaALMS NPOCTbIX

dopm.

10

1.11

Kpuctannorpaduyeckoe
nHavumpoBaHue. CMMBONbI
y3noB, HanpasrneHun (pebep) n
nnockocrteu (rpaHen).

10

1.12

PeweTkn Bpase. MNpamas un
obpaTHbIe peLueTKu.

1.13

OnemeHTbl CUMMETpUn
KpUCTanmnmM4ecknx CTpykTyp.
MpocTpaHCTBEHHbIE FpynMbl
CUMMETPUN.

10

1.14

Teopus NNOTHENLUNX LLIAPOBbIX
ynakoBok. OCHOBHble
CTPYKTYPHbIE TWUMblI METanNoB.

1.15

OcHoBHbIE KpUCTanioxmmm-
yeckne ocobeHHOCTH
mMeTannmn4yeckoro,
KOBaNeHTHOro 1 MOHHOro TUNoB

14
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CBA3N.

OCHOBHbIE CTPYKTYPHbIE TUMbI
HemMeTannoB, GUHapHbIX,
TPOWMHbIX N MHOFOKOMTMOHEH-
THbIX coeguHeHnn. CTPYKTypbl
116 | KOMMIEKCHBIX 1 3 5 . 15
MeTarnnopraHn4ecknx
coeanHeHun. OCHOBHbIe
MONOXEHUA CTEPEOXUMUA 1
KPUCTannoxXmMMmm opraHn4eckmx

coeanHeHun. N3omepusi.

CTpyKkTypa NepcnekTUBHbIX
byHKLMOHaNbHbIX MaTepuanos.

17 | Xngkue kpuctansnsbl. 3 4 1 13
dynnepeHbl. YrnepoaHble
HaHOTPYOKN. HaHOCTPYKTYpbI.
NToro: 32 48 28 144
13.3 MexxaucumnnumHapHble CBSA3U C APYrMMUY AUCUUNTIMHAMMU:
Ne HaumeHoBaHve aucumunivH y4ebHoro nnaHa, ¢ KoTopbim Ne Ne pasgenoB AUCUMNIUHBI
n/n opraHuM3oBaHa B3aMMOCBS3b ANCLUMNMHBI paboyen paboyeli nporpammbl, CBA3aHHbIX
nporpammebl C yKasaHHbIMW AUCUMNNINHAMU
1 O06wasn n HeopraHn4eckas XMMus 1-17
2 OpraHun4yeckas XMmMusi 2-7,9,10,16
3 dusnyeckass Xummsi 8-17
4 dusnka 12,13
5 eomeTpus 1-14

14. MeToauueckue ykasaHusi 4nsi o6y4aroLwmxcsa N0 0CBOEHUIO AUCLIMMIIUHDI

B yuebHoM npouecce ncnonbayotca cnegyowmne gopmbl paboTbl:
- NpoBeAeHne nexkumn,
- NpoBeaeHne nabopaTtopHbIx pabor,
- 3aHATUA B HTEPaKTUBHOM dpopMe (OUcKyccum),
- BHeayaMToOpHas camocTosTeNnbHas paboTa CTyAEHTOB.
OpraHu3auma neKUMOoHHOro 3aHATUA nNpeanonaraer:
e (HPOpPMYNMpPOBKa TEMbI, Lierie 3aHATUSA, NOCTaHOBKa NpobrieMHOoro Bonpoca;
e pa3bsiCHEHWEe BOMPOCOB TEOPETUYECKOro M MPaKTUYEeCKOro nnaHa ANns pelleHus
NnocTaBneHHON Npobremsl;
paccMoOTpeHue nyTen peLleHna NnpobnemMHOro Bonpoca Ha KOHKPETHbIX NpuMmepax.
3aknoyeHne, opmynmMpoBKa BbIBOAOB;
dopmynupoBka 3agaHus Ang camoCTOoATENbHOM JOMaLUHen paboThl;
03BY4YMBaHWE TEMbI CeAyOLLEro 3aHATUS.
OpraHusaumnsa camocTosaTernbHOM paboTbl CTYAEHTOB npeanonaraerT:
e 13y4YeHMe OCHOBHbIX U JONOSTHUTESNbHbIX NMNTEPATYPHbIX UCTOYHUKOB;
e pelleHne NpakTU4eckux 3agad, NpeanoXeHHbIX npenogasatenemMm Ans paboTbl Ha
NeKumsx;
e BbINOSIHEHNE KOHTPOJIbHBIX paboT;
e TecTUpOBaHWUE;
e TEeKylWM N KOHTPOSflb YCMeBaemMoCTU B (OpMe YCTHOrO ofnpoca MO OCHOBHbIM
pasgenam AUCUMNIvHLI.
OpraHuM3auMoHHas CTPYKTypa flabopaToOpHOro 3aHATUA:
e ®dopmynupoBKka Lenen 3aHATUS U OTBETbl Ha BOMPOCHI CTYOEHTOB.
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e 0O3HaKOMJIEHME C TEOPETUYECKON OCHOBOM PaboTbl, OCHOBHLIMU NpUEMaMm 1
TexHukon 6e3onacHoOCTM npu paboTe ¢ Mcnonb3yeMbiMn npubopamm un
peakTBamum.
e BbINOSIHEHNE IKCNEPMMEHTANBHOM YacTu paboThbl.
e 006paboTka aKkcnepuMeHTarnbHbIX pe3ynbTaToB U NpegoCTaBNeHne UX AN
npeaBapuTENbHON NPOBEPKN NpenoaaBaTento.

3awmta nabopatopHon paboTbl NPOBOAMTCS C LEeNblo BbiIBNIEHUS YPOBHSA OCBOEHUS
maTepvana no TemMaTuke paboTbl, CMOCOGHOCTM AaTb MPaBWUMIbHYK TPAKTOBKY
pesynbTaTam, MofyYeHHbIM NPW BbINOMHEHUN paboTbl. 3awmTta paboTbl 3akniovaeTcs B
odopmneHnn paboT, ycTHou Becepne npenogaBaTensd CO CTyOEHTOM MO MOSTyYEHHbIM B
paboTe pe3ynbTaTam U OCHOBHbIM TEOPETUYECKUM MOHATUSAM MO Teme paboTbl.

TekyLwnin KOHTPONb NPOBOANTCS NyTEM NPOBEPKN BbINOMHEHUSA AOMALLHErO 3a4aHus,
BXOLHOrO KOHTPONS (B BMAE KOHTPOSIbHOW paboThl).

KoHTponb  OCBOeHMsi  TeopeTuMdeckoro  maTepuana  MpoOBOAMTCS  nocne
NpOCnylWMBaHMA CTyAEHTaMM JEKUMOHHOro MaTepuana no Kaxgon Teme B Buae
KONMMOKBMYMA W BbINOMHEHUS OOMAaLUHWUX 3adaHui. BbinonHeHve pomaliHuX 3agaHui
KOHTponupyeT nekTop. EXeHegenbHO CTyAeHTbl MMEHT BO3MOXHOCTb BbISICHATb BCE
BOMPOCLI, OCBOEHME KOTOPbIX Bbl3blBA€T TPYAHOCTU, HA KOHCYrNbTauusx C NEKTOPOM B
cneumnanbHO OTBEAEHHbIE AN 9TOrO KOHTaKTHbIE Yachl.

Mcnonbayetca AYMK https://edu.vsu.ru/course/view.php?id=2201

15. MNepe4yeHb OCHOBHOM W [OMONHUTENILHOW NUTepaTypbl, PeCYpPCOB MHTEPHET,
HeoGXOAUMbIX ANA OCBOEHUA AUCLUMNIUHbI (CIIUCOK lumepamypbl 0¢hopmMsissemcsi 8
coomeemcmeuu ¢ mpebosaHusamu OCT u ucrnionb3yemcs obwasi CK8o3Hasi Hymepauusi
0r151 8cex 8Ud08 UCMOYHUKO8)

a) ocHOBHas nuTepartypa:

Ne n/n McTOYHMK
1 Mronnep Y. CmpykmypHasi HeopaaHu4deckas xumus /Y. Mronnep. — [JonzonpydHeld .
N «MHmennekm». — 2010. — 356 c.
5 Eeopos-Tucmenko KO.K. Kpucmannozgpagus u kpucmannoxumusi / FO.K. Eeopos-
Tucmenko. - M. : YHueepcumem. KHuxHbit [Jom, 2012. — 587 c.
3 Cawmodinos A.M., Neeniee B.M. CmpykmypHas xumusi u Kpucmarnsioxumus. C60pHUK
3adauy u ynpaxHeHuul. BopoHex : UINL| BopoHexckozo eoc. yH-ma, 2013. — 96 c.

0) mononHuTenbHasa nuTepartypa:

Ne n/n McTOYHMK

4 YynpyHos E.B. Kpuctannorpadus / E.B. YynpyHos, A.®. Xoxnos, M.A. ®agees.- M. :
dusmatnut, 2006. — 494 c.

5 bokut I'.6. Kpucmannoxumus / .6, bokut - M. : Hayka, 1971. — 400 c.

6 Ulackonbckas M.I1. Kpucmannoepacgpus / M.I1. LLlackonbckas. — M. : Bbicwas wkona,
1984. — 375c¢.

7 3opkuti .M. Cummempusi Mmonekyn u kpucmasnnudeckux cmpykmyp / .M. 3opkud. —

M. : N30-e0 MI'Y, 1986. — 232 c.

Yeal H.A. Obwas u HeopeaHu4yeckas xumus / 5.A. Yaal. — M. : Bbicwas wkona,
2004. - 527 c.

Camolinos A.M. CospemeHHoe codepxaHue OCHOBHbIX MOHAMUU Kpucmasnaoxumuu.
Memodu4eckoe nocobue dnss cmydeHmos 1 k. xum. ¢b-ma / A.M. Camodnos. —
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Boponex : N30-e0 BI'Y, 2001. — 32 c.

Camodnos A.M. CoepemeHHble Memodbl uccriedosaHus U onucaHusi Kpucmari-
10 nuyeckux cmpykmyp. Memodudeckoe nocobue 0risi cmydeHmos 1 K. xum. ¢p-ma /
A.M. Camolinos. — BopoHex : N30-eo0 BI'Y, 2001. — 32 c.

CospemeHHas kpucmainoepagusi / [od ped. b.K. BatiHuimelHa: 8 4-x m. M. :

H Hayka, 1979.— T.1—-337c.; T.2—-398¢c.; T.3—-364c.; T. 4— 402 c.

12 Kpebc . OcHosbI KpucmarnnoxuMmuu HeopaaHu4deckux coeduHeHul / . Kpebe. — M. :
Mup, 1971.— 367 c.

13 Ypycoe B.C. Teopemuyeckas kpucmasnnoxumusi / B.C. Ypycos. - M. : 133-eo0 MIY,
1987.— 376 c.

" Yannc A. CmpykmypHas HeopaaHu4deckas xumusi / A. Yannc: 6 3-x m. M. : Mup,

1988. - 7.1-405¢c.; T.2—-694 c.; T. 3—-563 c.

B) 6a3bl faHHbIX, UHPOPMALNOHHO-CNPaBOYHbIE U MOUCKOBbIE CUCTEMBI:

Ne n/n MCTOYHMK

http://www.en.edu.ru/ - EcTecTBeHHO-Hay4HbI 0Opa3oBaTenbHbIA NopTar - ABNsSeTcs
cocTaBHOW YacTbio hedepanbHoro noptana "Poccuiickoe o6pasoBaHme”. CoaepXnTt pecypchl n
CCbINIKM Ha pecypchbl N0 eCTECTBEHHO-HAYYHbIM AUCUMUMMHAM (dunsmka, XuMmusa n bruonorust).

http://window.edu.ru/ - tHdbopMaLnoHHasa cuctema «EanMHoe okHO gocTyna K
2 oOpasoBaTenbHbIM pecypcamy.

http://vovr.ru/ «Bbicliee obpasoBaHue B Poccun» - Hay4yHO-Negarornyecknii xxypHan
MuHucTepcTBa obpasoBaHua n Hayku P®. B xxypHane nybnumkytoTcs pesynbTaTbl uccregoBaHuim
COBPEMEHHOr0 COCTOSHMSA BbICLLEN WKoMbl Poccun, o6cyxaatoTcs BONPOCh TEOPUN U NPaKTUKK
ryMaHWTapHOro, eCTECTBEHHO-HAYYHOIo 1 MHXXEHEPHOro BbiCLIEro obpasoBaHus.
http://www.elibrary.ru —Hay4Has anektpoHHasa 6ubnuoteka eLIBRARY.RU - kpynHenwmmn
POCCUIACKMI MHAPOPMALIMOHHBIN NopTan B 0611acTy Hayku, TEXHONOMMN, MEOULUHBI U
obpasoBaHus, cogepxalyun pedepaTbl U NOMHbIE TEKCTLI 6onee 12 MIH. HayYHbIX CTaTen U
nybnukauun. Ha nnatdpopme eLIBRARY.RU goctynHbl anekTpoHHble Bepcun 6onee 1400
POCCUMCKMX HaY4YHO-TEXHUYECKNX XKypHAaroB, B TOM yncne 6onee 500 xypHanoB B OTKPbITOM
JocTtyne.

http://www.chem.msu.ru/rus/ - Chemnet - odpmumanbHoe 3neKTPOHHOE n3gaHne XvMMmn4eckoro
dakyneteta MI'Y B Internet

http://www.physchem.chimfak.rsu.ru/Source/History/index.html - «Kpnctannoxmmmsay -
[MporpammMa NeKLMOHHOIo Kypca, KoHcnekTbl nekumn. KOxHbli PefepanbHbli YyHUBEPCUTET.

7 http://ru.wikipedia.org/wiki/ - QHumMknoneans. buorpadundeckne gaHHbIe BblOAKOLWMXCA XUMUKOB.

16. NMepeyeHb y4eOHO-MeTOQUYECKOrO obecnevyeHus AnA CaMoOCTOATENIbHOM paboThl
(y4ebHo-memoduyeckue pekomeHOauuu, rnocobus, 3adayHuUKu, Memodu4yecKkue yKalaHusi
10 8bIMOMIHEHUIO MPakmMu4yeckKux (KOHmMposibHbIX) pabom u dp.)

Ne
n/n

MNcToYHUK

Camowinos A.M., Meenes B.M. CtpykTypHasa xumus n kpuctannoxmmmsi. CO6opHuK
3agad u ynpaxHeHun. BopoHex : UIML| BopoHexckoro roc. yH-Ta, 2013. — 96 c.
MuttoBa N.A., Camonnos A.M., KoctpiokoB B.®. TomuHa E.B. JTabopaTopHbIn

2. NpaKkTMKym no obLen n HeopraHnyeckom xummun. Yactb 1 : y4ebH. nocobue ans By30B.
— BopoHex : N3gaTtenbckuin gom BI'Y, 2014. — 104 c.

Koctptokos B.®., Camonnos A.M., TomuHa E.B., lLapos M.K. llabopaTopHbIii

3. NpakTUKym no obuen n HeopraHnyeckon xumun. Yacte Il. // YuebHoe nocobue ans
BY30B. — BopoHex : MispaTtenbckun gom BI'Y, 2017. — 154 c.

Wapos M.K., OapuHckun B.M., Camonnos A.M., KoctptokoB B.®. TouyeuHble rpynnbl

4. cMMMmeTpumn Kpuctannos. YyebHoe nocobue ansa By3oB. BopoHex : MisgaTtenbckuin oom
By, 2016. - 38 c.



http://www.en.edu.ru/
http://window.edu.ru/
http://vovr.ru/
http://www.elibrary.ru/
http://www.chem.msu.ru/rus/
http://www.physchem.chimfak.rsu.ru/Source/History/index.html
http://ru.wikipedia.org/wiki/
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17. UHcpopmaLMOHHBbIE TeXHONOrMn, UCNnonb3yeMblie ANA peanusauumn y4yebHom
OUCLUMNIUNHBI, BKITKOYaA nporpamMmmHoe obecnevyeHne n MHpopmMaLMOHHO-
CrpaBoOYHble cUCTEeMbI (MPU HEO6XO0AMMOCTH)

Mpn peanusaumm AUCUMNIANHBI UCMONb3YIOTCA Knaccuyeckme obpasoBaTerbHble
TexHornormm 6e3 3amMeHbl ayaAUTOPHbIX 3aHATUN (Nekunin n nabopaTopHbIX 3aHATUN) Ha
AOT. OcHOBHblE TUMNbI NEKUNA — BBOAHbIE NEKUUK (B Havane nsyydeHus AUCUUNINHLI) U
WH(POPMAUUNOHHbIE NeKuMM ¢ Bu3yanusauuen (MynbTUMeauriHble npes3eHTauun).
lMpoBegeHMe Tekylwmux aTtTectaumin U NPOMEXYTOYHbIX aTTecTauuh OCyLLeCcTBNSeTCs B
dopme ycTHoro cobecepoBaHna no KMM. CamocTtosTenbHas pabota no BceM pasgenam

npeanonaraeT BbINONHEHNE 065a3aTenNbHbIX MMCbMEHHbIX JOMALLUHUX 3a4aHuMN.
Ncnonbayetca QYMK https://edu.vsu.ru/course/view.php?id=2201

18. MaTepmanbHO-TeXHUYECKoe obecneyeHne ANCLUMUNIIUHDI:

MyIsTUMeIUHHBINA ipoekTop BENQ, 3xpaH, HOyTOyK

19. OueHou4HblIe cpeAcTBa ANsi NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauumn

coaep)kaHneM crenyrLmx pasaenos ANCUUNIHGIL

nOpﬂ,D,OK OLIEHKN OCBOEHUA O6y‘-IaIOUJ,I/IMI/ICFI y‘-le6HOFO MaTtepuarsa onpeagendeTcd

HanmeHoBaHve _ | NnankaTop(bl)
rll\}gn pasgena aucunnimHbl KOMM'_':(LG)’H OOCTUXEHNS OueHo4Hble cpeacTea
(mogyns) Y KOMMeTeHLMn
BeepeHue. NoHaTue
CUMMETPUMN.
1 (B::e“g“gﬂggi;g;cmo OMK-1 OlnkK-1.1 TecToBblE 3a4aHusl, pelleHne 3agay
npupoapl.
Crepeoxumus n
KpUCTannoxXnmms.
ArperatHoe cocTosi-
HWe BellecTBa.
Kpuctannsl. AMopd- OrlK-1.1,
HOe W KpucTannuye- OrllK-1.2, Ei:;;iﬁljea?g;:xﬂ
2. | ckoe cocTosiHne OrK-1 OrlK-1.3, PeLleHe 3a ’
aay
TBEpabIX Ten. OrllK-1.4.
OcHOBHbIE MOHATUSA
CTEPEOXMMUM U
KPpUCTaINnoXUMmMm.
Makpockonuyeckne OMK-1.1 JlabopaTopHasi paboTa
NpU3HaKn Ol_lK-l.Z’ [JomallHue 3agaHus
3. | Kpuctannos. 3akoH OrkK-1 = PelueHue 3agay
NOCTOSHCTBA OlK-1.3. CeMuHapckoe 3aHATUe
ABYIPaHHbIX YrI0B. OrlK-1.4.
JlabopaTopHas paboTa
. JomallHune 3agaHus
4. ESVII_ICT;;? (:/IFVFI) agpueck OrlK-1 CC))In_lKK ]ii PelueHue 3agay
poeKLM. it CeMuHapckoe 3aHATUe
OnemeHTbI OrK-1.1, NaGopaTopHasi paboTa
5. | cummeTpum koHeuHbix | OMK-1 OrK-1.2, [omalilHune 3aaaHus
uryp. -1.3 elleHve 3agay
Qury OlK-1.3, P
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HanmeHoBaHve _ | VHamnkaTop(bl)
I_II\}I%I pasgena aucumnimvHbl KOMMr;e(LE)}H OOCTUXEHNS OueHouHble cpeacTBa
(mogyns) Y KOMNeTeHUMn
OlMnkK-1.4 CemuHapckoe 3aHATHne
OMK-1.1, Na6opatopHasa pabota
CoyeTaHue OMK-1.2 [lomallHue 3agaHus
6. | anemMeHTOB OlK-1 OMK 1'3’ Peluenue 3agay
CUMMETPUMN. T CemMuHapckoe 3aHsiTue
OriK-1.4
TpaHCRsLMOHHAs OrlK-1.1, NaGopatopHas pa6oTa
2 | cummeTpus. MoHsiTHe OMK-1 OrlK-1.2, NomalHne 3agaHus
" | 06 anemeHTapHoOW . OnMnK-1.3, Peluenue 3agay
a4Yenke. OlNK-14 CeMuHapckoe 3aHaTue
OlK-1.1, JlabopaTopHas pabota
8 KaTteropum un OMK-1 OrllK-1.2, [JomaluHve 3aaaHns
" | CUHIOHUMN. : OnNK-1.3, PelueHue 3agay
OlrkK-1.4 KoHTponbHas pabota Ne1
dopmyna 1 knacce OlK-1.1, JlabopaTopHas paboTa
9. | cummetpun. Mouatne | OMK-1 OrK-1.2, fomauinme sapanus
o Toqeqﬁoﬁ.r nne - OrK-1.3, PeLuetive sanau
pynne. OnkK-1.4 CeMuHapckoe 3aHaTue
dopmbl
KpUCTaNIM4ecKknx OlK-1.1, Ilaboparopas pabota
OMK-1.2 [omalHune 3agaHnsa
10. MHOrOrpaHHUKOB. onkK-1 .2, Pewwexne sagau
lMpocTasi hopma OrlK-1.3, CeMuHapcKoe 3aHaTue
KOMOMHaLMs NPOCTbIX OlMNK-1.4
dopm.
Kpuctannorpaduyeck
0e nHauumpoBaHue. OrK-1.1, JlabopaTtopHas paboTa
11 CumBonbl y3nos, OlK-1, OlK-1.2, JomallHue 3agaHus
" | HanpaeneHun (pebep) | OMNK-2 OnNK-2.1, PelueHue 3agay
M NNOCKOCTEN OmMK-2.2 CeMuHapckoe 3aHsAThe
(rpanen).
PewweTku Bpase. onK.1 82&'12, JlabopaTtopHas paboTa
12. | Npsimas n obpaTHble T o fomawkye 3anaHms
) OlnK-2 OrnkK-2.3, PeweHwne 3apav
PELLEeTRA. OMNK-2.4 CemuHapckoe 3aHATune
3ﬂeMeHTbI CMMMET- OI-IK'].Z, ﬂaGopaTopHag pa6OTa
13, | croyiryp, OnK-1, OnK-1.4, Poueve s
MpocTpaHCTBEHHbIE } T CeMuHapckoe 3aHsAThe
rpynnsl CUMMETPUN. OrlK-2.4
Teopusi NNOTHENLINX OrMK-1.2, Na6opaTopHas paGoTa
10, | Oonosre | QMKL | OMK LA e
CTPYKTYPHbIE TUMbI } Rt CemMuHapckoe 3aHsAThe
MeTarnsos. OrlK-2.4
OcHoBHbIE
KPUCTaNMOXMM- OrnK-1.2, NabopatopHas pabora
15 | Yecke ocoberHoctn | OMMK-1, OlMK-1.4, ’ggmaef:ﬁ::gf””ﬂ
| MeTannneckoro, OrK-2 OrK-2.3, CemuHapckoe 3aHATune
KOBAareHTHOro u OlnK-2.4
WMOHHOTO TUMOB CBS3U.
16 OCHOBHble OriK-1, OrliK-1.2, NabopatopHas paboTa
" | CTPYKTYPHbIE TUNbI OlK-2 OlK-1.4, [omawHune 3agaHnsa
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HanmeHoBaHue
(o] -
rll\}_n pasgena aucumnimvHbl KOL':"M”:(LE)’H OOCTUXKEHUS OueHouHble cpeacTBa
(mogyns) KOMMeTeHLmMn

NHaukaTop(bl)

HeMeTannos, OrlnkK-2.3, PeweHne 3agau
OMHapHbIX, TPOMHbIX U OlnK-2.4 CeMuHapckoe 3aHATne
MHOIOKOMMOHEHTHbIX KoHTponbHas pabota Ne 2
COeNHEHUN.
CTpykTypbl
KOMMMEKCHbIX U
MeTanopraHN4ecknx
COeNHEHNN.
OcHoBHble nonoxe-
HUSI CTEPEOXUMUUN N
KpUCTanoxmmmm
OpraHn4yeckmx
COeNHEHNN.
M3omepus.

CtpykTtypa

nepcneKkTUBHbIX
(PYHKLUMOHANBHbBIX OlnK-1.2, JlabopaTtopHas pabota
17, | netuenes KA | oML, | ONKLA, | forauwe e
' dynnepeHsi. OrK-2 OrlK-2.3, CemuHapckoe 3aHATHe
YrnepoaHosle OrK-2.4
HaHOTPYOKMU.

HaHocCTpyKTYpbI.

[MpomexyToyHasa aTTecTauus [MepeyeHb BOMNpocoB
doopmMa KOHTPOMA — 3a4eT C OLLEHKOW

* B rpace «POC» B 0b6s3aTeNbHOM Nopsaake NepedncrnsaoTCa OLEHOYHbIe CpeacTBa TeKyLen n
NPOMEXYTOYHOM aTTecTaunii.

20. TunoBble OLEHOYHbIE cpeACcTBa U MeToAMYECKUe mMaTepuanbl, onpeaensowme
npoueaypbl oLueHUBaHUs

OueHka 3HaHWN, YMEHUN W HaBLIKOB, XapakTepuaywolwasa a3Ttanbl HopMUpPOBaHUSA
KOMNeTeHUMA B paMKax M3yYeHUs AUCUMNMUHBbI OCYLLECTBMSIETCS B XOA4e TeKyllen u
NPOMEXYTOYHOM aTTecTaLumn.

Tekywaa atrectauMsi NpoBOAUTCS B COOTBETCTBMM C [lonoXeHuem o Tekyuwlen
atTectaumMm obydarowmxca no nporpammaM Bbiclwero obpasoBaHusi BopoHexckoro
rocygapCTBEHHOrO yHuBepcuteTa. Tekyllaa atrectaumsa npoBoanTCs B popMe: YCTHOro
onpoca (MHAMBMAOYanbHbIA oOMNpoc); nabopaTopHble paboTbl; OLEHKN pe3ynbTaToB
npakTn4yeckon pedatenbHocTn (KypcoBasd pabota). Kputepum oueHuMBaHus NpUBEAEHbI
BblLLE.

MpomexyToyHaa aTTectauusi npoBOAUTCA B COOTBETCTBUM C [lonoxeHnem o
NPOMEXYTOYHOW aTTecTaummn oby4varoLmxcsa no nporpaMmmam BbicLlero o6pasoBaHus.

KOHTpPONbHO-M3MepUTENbHbIE MaTepuarbl MPOMEXYTOYHOW aTTecTaunn BKNHOYaKT B
cebs TeopeTnyeckme BOMPOCHI, NO3BOMSOWME OLEHUTb YPOBEHb MOJSTYYEHHbIX 3HAHWUN U
npakTn4eckoe 3agaHue, no3Bosolee OUEHUTb cTeneHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn  oOueHMBaHUM UCMONb3YTCHA KadeCTBEHHble LWKanbl OueHOK. Kputepuu
oLeHuBaHuA npueedeHsl B . 20.2.

20.1. TeKywWunn KOHTPOSb yCNeBaeMocCTun
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KoHTponb ycneeaeMocT no AUCLMNIMHE OCYLLECTBNSIETCS C MOMOLLBIO CNEeAYHLLIMX
OLIEHOYHbIX CPEACTB: NPaKTUKOOPUEHTUPOBAHHbIE 3afaHus, pelleHne 3aaad, nabopaTopHble
paboTbl, TECTOBbIE 3a4aHUs, KOHTPOSIbHbIE PABOThI.

[MepeyeHb nabopaTtopHbix paborT:
1. Makpockonuyeckme npusHaku KpucTannoB. 3akoH NOCTOSIHCTBA ABYrpaHHbIX YrioB.
2. Kpuctannorpadguyeckme npoekumnu.
3. OnemMeHTbl CUMMETPUN KOHEYHbIX couryp.
4. CoyeTaHue 3NeMeHTOB CUMMETPUMN.
5. TpaHcnaumoHHas cummeTpus. NoHaTMe 06 anemeHTapHON s4verke.
6
7
8

. Kateropuu n cmHroHum.

. dopmyrna u knacc cummeTpuun. MNoHATME O ToYeYHoM rpynne.

. DOpMbI KpUCTaNMYEeCKUX MHOrorpaHHuKoB. Npoctas dopma n kKoMbUHaUUA NPoCTbIX
dopm.

9. Kpucrannorpacduyeckoe nHanumposaHme. CumBosbl y3roB, HanpasneHnn (pedep) u

nnockocTen (rpaHen).
10. PeweTkn bpase. MNpsamasn n obpaTHble peLLETKMN.
11. OnemMeHTbl CUMMETPUN KPUCTaNSIMYEeCKUX CTPYKTYp. [MpOoCTpaHCTBEHHbIE rpynnbl
CUMMETPUN.
12. Teopus NNOTHENLWNX LWIAPOBbLIX YNAaKOBOK. OCHOBHbIE CTPYKTYPHbIE TUMblI METAsOB.
13. OCHOBHbI€ KpUcCTanioxumMmyeckue
0COBEHHOCTN MeTanIMYeckoro, KOBaneHTHOro 1 MOHHOIO TUMOB CBSA3MN.
14. OCHOBHble  CTPYKTYpHble  TWUMbl  HEMeTanmnoB, OWMHaApHbIX, TPOWHbLIX WU
MHOTFOKOMMOHEHTHbIX coefuHeHUn. CTPYKTYpbl KOMMSIEKCHBIX W  MeTannopraHnyYeckux
coeanHeHun. OCHOBHbIE MOSOXEHUSI CTEPEOXUMUN U KPUCTaNIOXMMUU OpraHUYecKux
coenHeHun. isomepus.
15. CTpyKTypa nepcrnekTUBHbIX YHKUMOHANbHbIX MaTtepuanoB. >Xugkue Kpuctansbl.
dynnepeHbl. YrnepoaHble HaHOTPYOKKU. HaHOCTPYKTYpbI.

JTabopaTtopHble paboTbl BbINOMHAIOTCA Ha 3aHATUM B TeYeHUe 2 akageMunyeckmx Yacos. 3a
3TOT Nepuog CTYAEHT OOIKEH, 03HAKOMUBLUUCH C MOPSAKOM BbINOSIHEHUSA 3a4aHus, Npy MOMOLLN
npenogasatens wn nabopaHTa BbIMNOMHUTL MPaKTUYECKYld YacTb paboTbl, npeacTtaBuUTb
NnoNyyYeHHble pesynbTaTbl NpenogasaTento U, €CnNu No3BoNseT BpeMsl, NPUCTYNUTb K 0OPMIEHNIO
paboTbl U hopmynupoBke BbiBOAOB. Criegytoliee nabopaTopHoe 3aHsATUEe CTYAEHT HauvvMHaeT C
npegcraeneHnss opopmrnieHHon paboTbl, oTuMTbiBaeTcs no pabote u nonyvaet cregywouee
npakTuyeckoe 3agaHue.

Bonipockl ans gomMallHero 3agaHus oopMynupyeT NEKTOp Ha NEeKUMOHHOM 3aHATuK. Ha
cnegywouwemM MeKUMOHHOM 3aHATUM CTYAEHTbl NPEeACTaBnsAlT pelleHMe AOMAaLUHEero 3agaHus,
3aHATME HaYMHaeTcsa ¢ 06CyXaeHs BapMaHTOB peLLeHms.

CemMuHapbl W peleHne 3agady npoBOAATCA Ha NabopaTOpHOM  3aHATUW, O YeM
npenogasartenb 3apaHee coobliaeT obyyvarowmmcs. TemMbl, N0 KOTOPLIM NPOBOAATCHA CEMUHAphI, U
nporpaMMa K HMM npeactaBneHa B COOTBETCTBYHOLUMX — METOAMYECKUX  yKasaHusX,
pPEeKOMEHOOBaHHbIX cTygeHTam. 1o cornacoBaHuio ¢ oby4aloWMMUCA CEMMHAPCKOE 3aHSATME U
pelleHne 3agady MOXeT MpoBOAUTbLCS B dpopme ycTHoOM Becedbl nnu hopme TeCcTUpoBaHUS MO
OCHOBHbIM pa3gernam Kypca. 3a4eT C OLEHKOM NPOBOAMTCS TOMNbKO B YCTHOW hopMme.

20.2. TunoBble KOHTPOJbHbIE 3afaHUA WU UHbIe MaTepuarnbl, HeO0XoAUMbIe OISl OLeHKU
3HaHWUW, YMEHWW, HaBbIKOB U (MNU) onbiTa AEATENbHOCTU, XapakKTepusylolue 3Tanbl
c¢hopMMpoBaHUA KOMNETEeHLUUN B NpoLiecce 0OCBOEHMA obpa3oBaTeNnbHON NporpaMmbli

20.2.1. TecTtoBble 3apaHus (Nnpumep)



3aganue 1.2.

Bce rassi nerko cxxumaeMbl. IT0 00yCIIOBICHO TEM, YTO:
1) Brasax OTCYTCTBYET OJHIKHHIA MOPSIOK;
2) MOJIEKYJIbI Ta30B HAXOAATCS B OSCIPEPBHIBHOM MTOCTYIATEIIBHOM
JBUKEHUU,
3) paccTosIHUS MEXIY MOJICKYJIaMH OYCHb BEJIUKH;
4) BTra3ax OTCYTCTBYET JAAJILHHI MOPSIOK.

3aganue 1.3.

Bce xuukoctd MOryT mHpuUHUMaTh (QopMy cocyda, B KOTOPOM OHH
HaXoAATCsl. DTO 00YCIOBIIEHO TEM, YTO:
1) B IKUAKOCTSAX MPUCYTCTBYET OJIMKHHI TOPSIIOK;
2) MOJIEKYJIbI )KHUIKOCTSH HAXOMATCS B OECIIPEPHIBHOM
MOCTYIATEIbHOM JIBUKEHUU;
3) paccTosIHUS MEXIY MOJIEKYJIaMH B )KHIKOCTSIX TOPa30 MEHbIIIE,
YeM B raszax;
4) B XKHUIKOCTSIX OTCYTCTBYET JaJbHHUI MOPSIOK.

3aganue 1.4.

Bce BemecTtBa B MpUPOAC HAXOMATCS B CIEAYIONIUX arperaTHBIX
COCTOSIHHSIX:

1) >xuaKOE W TBEPHOE;

2) ra3o00pa3HO€e U TBEPIOE;

3) razoo0pa3HOe, )KUAKOE U TBEPJIOE;

4) ra3000pa3Hoe, )KUIAKOE, TBEPAOE M IIa3Ma.

3aganue 1.5.

MakpoCKONMYECKU  TNPU3HAK  OJHOPOJHOCTH  KPUCTAJUIMYECKOTO
COCTOSIHUSI TOJITBEPKJIa€T U3YUCHHUE CIEIYIOMUX (PU3UKO-XUMUYECKUX
CBOMCTB:

1) KOJIMYECTBEHHBIN 3JIEMEHTHBIN COCTAaB, INIOTHOCT,
TEIMI0EMKOCTh, TEPMO-3.11.C., YI€JIbHAs 3JIEKTPOIPOBOIHOCTD;

2) KOJWYECTBEHHBIHN 2JIEMEHTHBIN COCTaB, TEINIOEMKOCTh, TEPMO-
9.11.C., YAEIbHAs JIEKTPOIPOBOTHOCTH KO HUIIMEHT
MIPEJIOMJICHMUS,

3) KOJWYECTBEHHBIHN dJIEMEHTHBIN COCTaB, INIOTHOCTh, TEPMO-3.]1.C.,
YAEIbHAS IEKTPONPOBOAHOCTH; MArHUTHAS! BOCHPUUMYHUBOCTD;

4) KOIWYECTBEHHBIN 3JIEMEHTHBIN COCTaB, INIOTHOCTD,
TEIIOEMKOCTh, XMMHUYECKUM TTOTCHIIHAIT

3aganue 1.6.

MakpocKonMYecKuid  IPU3HAK  AHU3OTPONMU  KPUCTAJUIMYECKOTO

Omeem

1) ©
2) ©
3)
4)

Omeem

1) ©
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COCTOSIHUS TIOJTBEPXKIACT M3YUCHHUE CICAYIOMMX (DU3UKO-XUMUYECKUX — 2)
CBOWMCTB: 3) ©
1) KONMYECTBEHHBIN AIEMEHTHBIM COCTAB, IFIOTHOCTD, 4) ©
TETIOEMKOCTh, TEPMO-3./1.C., YICTbHAS JIEKTPOIIPOBOTHOCTS;
2) KOJUYECTBEHHBIN 3JICMEHTHBIN COCTaB, TEIJIOPOBOIHOCTD,
TETIOEMKOCTh, TEPMO-3./1.C., YICIbHAS JIEKTPOIIPOBOTHOCTS;
3) ko3 dHIHEHT IpeTOMIICHUS, TeIIIONPOBOAHOCTD, TEPMO-3.11.C.,
yJieIabHas 3JIEKTPOIIPOBOIHOCTh, MAarHUTHAS BOCIIPUUMYHUBOCTD;
4) TJIOTHOCTH, TEINIOEMKOCTh, TEIUIONPOBOIHOCTh, TEPMO-3.]1.C.,
yJIebHAS AJIEKTPOIPOBOTHOCTh, KOA(PGHUIIMESHT MPEITOMIICHHS.

3apanue 1.7. Omeem

AHusoTponuell (QU3MYECKMX CBOMCTB 001ajaloT Bce Bemiecta, 1) ©

HaXOJIAIIUECS B CIIEIYIONIEM arPeraTHOM COCTOSIHUM: 2) ©
1) TBepaoe aMopdHOE ; 3) ©
2) TBEPIOE KPHCTALIMYECKOE; 4) ©
3) KHIKOE;

4) ra3zoo0Opa3HoeC.
3ananme 1.8. Omeem

CXO0JICTBO BHENIHEH (OpMbI KPUCTAIIOB XapaKTEPHO JUIA ciemyromer 1) ©

apbl BEHIECTB: 2) ©
1) Na,SO, u Na,SOs;; 3) C
2) NasPO, u NazAsOy; 4) C

3) KNO, u KNOg;
4) Nas;PO, u Na,HPO;;

3aganue 1.9. Omeem

A. BemiecTBa, s KOTOPBIX XapaKTEPHO IKHIKOKpUCTaLUTHUeckoe 1) ©
COCTOSIHUE, MOTYT OBITh HEOPTAHUYECKIMH U OPTaHNYECKUMU; 2)
B. Monekybl BEIIECTB, IS KOTOPBIX XxapaktepHo  3) ©
KUJIKOKPUCTAUTMYECKOE COCTOSIHME, JOJDKHBI UMETh TOJsipHbie  4) ©
IPYIITUPOBKU aTOMOB.

1) BepHO TOJILKO yTBEpXKACHUE A;

2) BepHo TONBKO yTBEpKICHHE B;

3) O0a yTBepKIeHHs BEPHBI;

4) Oba yTBepKICHUS SIBIIAIOTCS HEBEPHBIMHU.

20.2.2. KomnnekT 3agaHni onsa KOHTponbHon paboTbl Ne 1



ROHTPOJ/IbHAA PABOTA Nel
IO CTPYKTYPHOII XUMHH U KPHCTALTOXHAMHIH

TEMA Ne 1: CTEPEOTPASHUYECKHUE ITPOEKITHH H DJIEMEHTBHI CHVIMETPHH
KPHCTALNTMYECKHX MHOI'OIPAHHHKOB

BAPHAHT Ne 1.

3A/TAHHE 1. ITocTpouts THOMOCTepeorpadHueckie MPOeKIHH CIeTYIOIIHX
MHOI OTPAHHHKOB! - 10 éannos.
a) IUTPHTOHAIbHAs IIPAMad IpH3Ma; 0) oKTasap

j} ceveriue npHsmol

2) oumpuconaibHaa
npuzma

HpH)lf“IHHH(‘I HHPH.WH()M H NPU3IMblL HE UMEM OCHOBAHUA

3JATAHWE 2. OnpenenuTs 371eMeHTH CHMMeTpHH H 3amHcate (opmyny Bpaes 114

CIIEIVIOMINX MHOTOTPAHHHKOB! - 10 éannoe.
a) Kyo = 6) poMOHUecKHH TeTpa3ap
i | | -
T N/
! _ oo
| -
H_r_:__,i.:_____
O
B B
< : | o, # O,

JATAHHNE 3. HukennH NiAs HMeeT 3JIeMeHTapHYI fUeilKy, KOoTopas OIHCHIBaeTCA
CIIeIVIOIIHME HmapaMeTpaMu: @ = b =e = 0,3619 aM; ¢ = 0,5034 am: o = f = 90°; v = 120°.
OmnpemenuTs CHHTOHHK) 3TOT0 COENHHEHHS. H300pasHTb €ro 3IIeMEHTApHYI JUelKy.
OIIpeIeTHTE KOOPIHHATHEIE HAIPABIeHHA H eIHHHYHYIO IPaHb. - 10 é6annoe.

3ATAHHWE 4. /TopHCOBATE Ha IPOSKIIHH HETOCTAKOITHE 3]IEMEHTEl CHMMETPHH, HATHUYHE
KOTOPBIX BEIT€KAeT M3 I[IPHCYTCTBVIOITHX 3]IeMEHTOB CHMMETPHH B COOTBETCTBHH C

TeopeMaMH O COUCTAaHHH 3ICMCHTOB CHMMCTPHH: - 20 6annoe.

a) 6)
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KOHTPOJIBHAA PABOTA IO KPHCTAJLTOXHMHMH Ne 2
BAPHAHT Ne 1

3ATAHHE 1. Pemerrku Epass. Vcnosusa BeiGopa 37eMeHTAPHBIX SUeeK pemeTok bpasa. -
5 bannoe.

SATAHHWE 2. TIIpuBecTH B COOTBEICTBHE 3alHCH KIacca CHMMETPHH H (OPMYIIEI
CHMMeTpHH: - 10 éarios.

a) 3amHcaTh CleAyrmHe (GOopMyIsl CHMMETPHH B BHIE KIACCOB CHMMETPHH, HCIOIB3YS
MEKIYHAPOIHYH CHMBOTHKY [ epMana-MorasHa:

L,20,2P — : L[43L,3PC — ; 4L33L,3PC -

6) WA CHeIYIOMHX KIACCOB CHMMETPHH 3alHCaTh COOTBETCTBYIOINHE  (hOPMYIIBI
CHMMETPHH, HCIIOTB3YA CHMBOTHKY Bpags:

43m — %Emm — - mm2 —
3ATAHHE 3. Vkazate cumBome ya1moB A, B, C, F, G, W, S, Q. R: peGep
A (manpaerennii) OA, OB, OC, AE,
EF., BD, OG, OF. a TaKKe
nmapaMeTpel Beficca H  HHISKCH
K C D Mmuntepa IITOCKOCTeH (rpaneii)
AEFG, GFDB, ECDF. AECO,
/\\.5 L AEDB, MKLN, ACB & xpHCcTaTIe
E F KyOHieckoi cuHroHuH (Toukn S, R, W
\ R — IEHTPHl COOTBETCTBYIOINHX TIPAaHEH.
Pe °Q Touka Q — meHTp Ky6a). -
15 bannos.
0 B
M ¥
A w [N
G
X

3ATAHME 4. ITo npeacTaBIeHHBEIM MNPOEKITHAM YIeMEHTapHBIX fUeeK Ha IUTOCKOCTE
XOY pacnozHaTh JaHHOE BeINeCTBO H ONPeIelTHTB: ¢) THCIO (QOPMYIBHBIX €IHHHI B
MeMeHTapHOH  Adeiike: 0) KOOPIHHAIIHOHHBIE HHCTA: &) KOOPIHHAITHOHHEBIE
MHOTOTPaHHHKH. &) YHCIO H THIOBEL IIYCTOT: O) 3IeMeHTHl CHMMETpPHH: ¢) (asHc H
TPAHCIAHOHHYO TPYIIY: ) MPOCTPAHCTBEHHYIO TPYIITY CHMMeTpHH - 20 dai106.
(VKA3aHb KOOPOUHANBI INOMOE, el oHl He dexcam e niockacini XOY)

A
o—0 90 ® A
1@ @: ® B
@ @ @Y%
%@ @4
o—0 ©
Y,

Kputepun oueHku:
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- OLleHKa «OTNIMYHO» BbICTABNSAETCS CTYAEHTY, €CMU: B KOHTPOSbHOM paboTe Tema
packpbiTa NPaKTUYeCKN MNONTHOCTBIO, MMEKTCS MWL HE3HAYUTENbHbIE HETOYHOCTY;
- OLeHKa «XOpOLUO» BbICTaBNSETCS CTYAEHTY, eCnn: B KOHTPONbHOM paboTe Tema
packpbITa, UMETCS NN HEKOTOPbIE HECYLLLECTBEHHbIE OLLUMOKN 1 HELO4YEeTHI;
- OLleHKa «yOOBINETBOPUTENbHO» BbICTABMSETCA CTYAEHTY, €Cnn B KOHTPONbHOMN
paboTe TeMa pacKkpbiTa He MONHOCTbIO, UMEITCS 3HAUUTENbHbIE OLUMOKM U HEOYETDI;
- OUEHKa  «HEY[OOBNEeTBOPUTENbHO»  BLICTABNAETCA  CTYAEHTY, €crnu
KOHTPOSbHOM paboTe TeMa He packpbiTa UM UMeTCs rpydble ownbKK, 3HAUYUTENbHbIE

HETO4YHOCTMW.

20.2 NpomexyTo4yHas aTrectauus

MpomexyTouyHas aTTectaums No AUCUMMNIIMHE OCYLLECTBISETCA C MOMOLLbIO CreayrLmx
OLIEHOYHbIX CpeacTB: cobecenoBaHme no Gunetam k 3a4eTy.

Bonpochkl k AnddepeHumMpoBaHHOMY 3a4eTy (3a4eTy C OLLIeHKON):

Ixzamenayuonnviti ourem Ne 1.
1. Pemietku bpase. YcnoBus Beibopa perietok bpase.
2. Kpucrammudeckas ctpykrypa ZnS - chanepura.

Ixzamenayuonnvili ourem Ne 2.

1. Kpucraminorpaduueckue npoekiuu (cheprudeckas, crepeorpadpuieckas,
rHOMOCTepeorpaduyeckas).

2. Kpucrannuueckas cTpykrypa ¢arooputa - Cak,.

Ikzamenayuonnviti ourem No 3.

1. ArperaTtHoe cocTosiHue BemecTBa. [IoHATHE 0 KPUCTAITNYECKOM COCTOSIHUN
BemiecTBa. AMOpP(HOE COCTOSTHHE TBEPIOTO Tea.

2. [IpocTthie popMBI KPUCTAIIIOB BICIIEH KATETOPUU.

Ikzamenayuonnviii ourem No 4.

1. Makpockomnudeckue Mpu3Haku KpuctamioB. OJHOPOJHOCTh, aHU30TPONHSI, CHMMETPHS,
OTPaHEHHOCTh. 3aKOH IMOCTOSIHCTBA IBYTPAaHHBIX YTJIOB.

2. [IpocTeie popMBbI KPUCTAIIOB CPETHEN KaTErOpUH.

Ixzamenayuounsiii ourem Ne 5.
1. DieMeHTBl CHMMETPHHM KPHCTAUIMYECKMX MHOTOTPaHHMKOB IIEPBOTO POJIA.
2. Kpucrammndeckast CTpyKTypa ajaMasa.

Ixzamenayuounsiii ourem Ne 6.

1. DaemMeHTBl CUMMETPHUH KPUCTATUIMYECKUX MHOTOTPAaHHUKOB BTOPOTO PO/JIa.
2. Kpucrannuueckas CTpyKTypa MeJiu.

Ixzamenayuounsiii ourem Ne 7.



1. Tpancasuuu. DieMeHTapHas TPaHCIAUUA. JIeMEHTapHas S4Yeilka II0CKOn
CETKH, IPOCTPAHCTBEHHON PELIETKH. Y CIIOBUS BBIOOpA 3JIEMEHTAPHBIX SYEEK.
2. Kpucrammudeckas ctpykrypa Bosbdpama (o - Fe).

Ixzamenayuonnviti ounem Ne 8.
1. YcraHoBKa U METPUKA KPUCTAIIOB HU3IIEH KaTErOPHH.
2. Kpucrammndeckast CTpyKTypa XJIOpH/Ia HATPHSL.

Ixzamenayuonnviti ourem Ne 9.
1. YcraHoBka 1 METpUKA KPUCTAJNIOB CPEIHEN KATETOPUHU.
2. Kpucrammudeckas cTpykTypa rpadura.

Ixzamenayuonnviii. ounrem Ne 10.
1. ®opmyna u knacc cumMMmeTpuu. MexxayHapoaHasi cuMBoiuka ['epmana-MoreHa.
2. Kpucrannudeckast CTpyKTypa MarHHsL.

Ixkzamenayuounviil. ounem No 11.
1. BoiBOJ K1acCOB CHMMETPUM ISl KPUCTAJUIOB HU3IIEH KaTeTOpHH.
2. Kpucrammmyeckasi cTpyktypa ZNS - BIOPTIHTA.

IKk3amenayuounsiil. ounem No 12.
1. CumBoOIIBI Yy3710B U pedep (HampaBiIeHU) KPUCTAIUIMUECKUX PEILIETOK.
2. Kpucrannuueckas ctpykrypa pyruia TiOs.

Ikzamenayuonnviii ourem No 13.
1. CumBoOIIBI TIIIOCKOCTEH (TpaHeil) KpUCTATITNYECKUX PEIIETOK.
2. Kpucrammudeckasi CTpyKTypa IMepOBCKHUTA.

IKk3amenayuounviii. ourem No 14.

1. DeMeHTBl CAMMETPHH KPUCTAIUTMUECKUX CTPYKTYP. [1ITOCKOCTH CKOJIB3SIIETO
OTpaKCHUSI.

2. [IpocTteie popMBI KPUCTAIIOB BBICIIIEH KaTETOPHUHU.

IK3amenayuounsiii. ourem No 15.
1. Teopus MIOTHENIINX IIAPOBBIX YIIAKOBOK.
2. Kpucrannudeckast CTpyKTypa XJIOpHaa LHEe3Hsl.

Ikzamenayuonnviii ourem No 16.
1. DyeMeHTBl CAMMETPHH KPUCTAIUTMUECKUX CTPYKTYp. BUHTOBBIC OCH.
2. Kpucrammudeckas ctpykrypa Bosbdpama (o - Fe).

Ikzamenayuonnviii ourem No 17.
1. BeiBox KJacCOB CHMMETpPUM ISl KPUCTAIIIIOB CPEAHEN KaTErOpHH.
2. Kpucrannuueckas cTpyktypa ZnS - cdanepura.
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Ikzamenayuonnsiii ourem No 18.
2. BIBOJI KJIAaCCOB CHMMETPHH JUIsl KPUCTAIIOB BBICIICH KATETOPHH.
2. Kpucrammueckas CTpyKTypa MEIH.

Ixzamenayuonnviti ourem Ne 19.
1. DHeprust KpUCTANIMYECKON PEIIETKH.
2. Kpucraiumnueckasi CTpyKTypa XJIOpU/la HaTPHSL.

Ixzamenayuonnwviii ourem Ne 20.
1. BBIBO KJIACCOB CHMMETPHUH ISl KPUCTAIUIOB CPEIHEH KaTCrOPHUH.
2. Kpucramumdeckas ctpykrypa pyrmia Ti0,.

Ixkzamenayuounviii. ounem No 21.
1. BeIBOJ KJTacCOB CHMMETPHH JUIs KPHCTAJUIOB BBICIIEH KaTETOPHH.
2. Kpucrammdeckast CTpyKTypa XJI0pHIa HE3Hs.

IKk3amenayuounviil. ounem No 22.
1. ITouarue 06 oOpaTHO pelIeTKe.
2. Kpucramnuueckas ctpykrypa duroopura - CaF,.

IKkzamenayuounviil. ounrem No 23.
1. ITonsiTHE O KUJIKUX KpHUCTAJIAX.
2. Kpucrammdeckas CTpykrypa ZNnS - BIOPTIIUTA.

IKk3amenayuounsiil. ourem No 24.
1. IlpocTpaHCTBEHHbIE TPYIIBI CAMMETPHUH.
2. Kpucramnnueckast CTpyKTypa MarHus.

Ikzamenayuonnviii ourem No 25.
1. ®opmyna bopHa - Jlanze.
2. Kpucramnmuueckasi CTpyKTypa ajamasa.

Ikzamenayuonnviii ourem No 26.
2. ®opmyna KamyctuHckoro. YnporieHHbie GOpMyIIbl A pacueTa YSHEPTUN PEIICTKH.
2. Kpucrammmyeckas cTpykrypa ZnS - cdanepura.

Ana oueHuBaHMA pe3ynbTaToB OOy4Y4eHUss Ha 9K3ameHe/3ayeTe UCMONb3yTCs
cregytowme nokasaTenu:

1) 3HaHWe 1 NOHMMaHne OCHOBHbIX NMOSIOXEHUIM U 3aKOHOB CTPYKTYPHOW XMMUU U KPUCTanNNoxmmmu;
2) 3HaHWe W NOHMMaHWe OCHOBOMoONaratwLWwmx NPU3HAKoB rasoobpasHoOro, XWAKOro, TBepOoro
aMopdHOro, TBEPAOro KpUCTanIM4eckoro COCTOsSIHUS BELLECTBA;

3) 3HaHWe 1 NOHUMaHWe NPUHLMMNOB TPAHCNALMOHHON CUMMETPUN KPUCTamnNYecknx BeLwecTs;

4) 3HaHMe W TMOHUMaHWe OTNMYUA unaearnbHOW KPUCTanIMYeCcKon peLlleTkn u  pearnbHOn
KpUCTarnmnyeckon CTPYKTYpbl;

5) 3HaHue cumBonukn bpase, MexayHapoaHou cumBonukM [epmaHa-MoreHa, CUMBOSNUKK
LWeHdnuca,

6) 3HaHMe OCHOBHbIX MOMOXEHWUA TEOPUN rPyMN K BbIBOAY TOYEYHbIX rpynn (KNaccoB CUMMETPUN)
KpUCTannyecknx MHOrorpaHHUKOB;
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7) 3HaHWe anemMeHToB cummeTpum | 1 Il poga KpucTannMyeckmx MHOTOrpaHHUKOB U 3NeMEHTOB

CUMMETPUN Kpuctarmim4eCknx MHOrorpaHHMKOB;

8) 3HaHVe TeopeM O codeTaHUN IIEMEHTOB CUMMETPUM KPUCTAmNNMYECKUX MHOTOrPaHHUKOB;
8) 3HaHMe MeTogoB KpucTannorpaduyeckoro MHOUUMPOBAHMS y3noB, pebep (HanpasreHuin) u

NMOCKOCTEN (TPaHeNn) KpUCTaNIMYeCcKnX CTPyKTyp;

9) 3HaHME OCHOBHbLIX MONOXEHWN TEOPUN NOTHENLLNX WwapoBbIX YNakoOBOK W YMEHUEe Unx
NPUMEHATbL NpuU aHanum3e Kpuctammnv4eCknx CTPYKTYp TMPOCTbiX BewecCctTB N XUMUYECKUX

COENHEHUN;

10) BnageHue MNOHATUMHBIM annapaTtoM AdaHHOW 00fnacTu Hayku (TeOpeTMYecKMMM OCHOBaMm
ANCUMNANHBI), CNOCOBHOCTb MMMCTPMPOBATL OTBET Npumepamn, aktamu, OaHHbIMU HaYYHbIX
nccnenoBaHnii, NPUMEHATb TEOPETUYECKNE 3HAHMS ANS PELLEHMA NPaKTUYEeCKUX 3agau;

11) ymeHue cBA3bIBaTb TEOPUIO C NPAKTUKOMN.

[na oueHnBaHunA pe3ynbTatoB O6yquVIF| Ha 3a4eTe UCnoribdyetcAa — OTINYHO, XopoLllo,

yAaoBIeTBoOpuTeribHO, Heya4OBIIeTBOPUTENIbHO.

CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LLKasbl OLleHWBaHWUSI pe3ynbTaTtoB 0by4YeHusl.

KpI/ITepMVI OLIEHMBaHNSA KOMMNETEHUMI

YpoBeHb
cchopmumpo-
BaHHOCTU
KOMMEeTEeHLU N

LLikana oueHok

O6yyvatowuiica B MOMHOW Mepe BrageeT MOHATUMHLIM annapaToM
AaHHOW obnacT Hayku (TeopeTMYecKUMM OCHOBaMW AUCLMMIIMUHDI),
crnocobeH WNMOCTPUPOBaTL OTBET NpuUMepamu, akTamu, AaHHbIMU
Hay4yHbIX WCCNeAOoBaHWi, MPUMEHSITb TEOPEeTUYEecKne 3HaHus Ons
pelleHnss NpaKkTUYecknx 3adad B 06nacT CTPYKTYPHOU XUMUM U
KpUCTannoxmummum.

[NoBbILLEHHbIN
YPOBEHb

OTnnyHo

Obyvarowuincs BnageeT MOHATUWHLIM annapaToMm daHHouW obnactu
Haykn  (TeopeTMyecKMMM  OCHOBaMuM  AWUCUWNIUHBLI),  cnocobeH
WNnCcTpMpoBaTb OTBET npumepamu, daktamu, AaHHLIMU Hay4HbIX
nccnegoBaHui, MPUMEHSATb TeopeTUYecKMe 3HaHUS AN peLleHus
npakTuyeckux 3agady B obnacTu  CTPYKTYPHOW — XUMUM  U©
KPUCTanmoxnMmmn, AonyckaeT OWMUOKN M HETOYHOCTM MPU U3MNOXKEHUN
KOHKPETHbIX (haKTOB U TEOPUIA CTPYKTYPHON XMMUUN N KPUCTANIOXMMUN,
a Takke [onyckaeT He3HayuTenbHble OWWBKN Mpu  pelueHun
npakTMyecknx 3agad.

BasoBbin
YPOBEHb

XopoLuo

Obyvaowuncs BnageeT YacTUYHO TEeOopeTMYEeCKMMM  OCHOBaMu
AVCLUUNMWHBI, chparMeHTapHO cnocobeH m3naratb OCHOBHbIE 3aKOHbI U1
MONOXEHNS1 CTPYKTYPHOM XMMUW U  KPUCTanmnoXumuu, He ymeeT
yCTaHaBMNMBaTb CBA3b MEXAY 3HAHWSIMU OCHOB CTPYKTYPHOW XUMWUMK U
KpUCTanmoxuMmm un obnactamMyv nNPUMEHEHUs 3TUX 3HaHWWA, npu
peLleHnn NpakTMYecKnX 3a4a4 JONyCcKaeT CepbesHble OLIMBKU.

[NoporoBbi
YpOBEHb

YposneTsopuTerb-
HO

OO6yyvaloWwuiica  OEMOHCTPUPYEeT  OTPbIBOYHbIE,  (oparMeHTapHble
3HaHWA, OonyckaeT rpybble OWMWOKM NpY pelleHnr MpakTUYeCcKux
3agau.

HeynosneTtsopu-
TenbHO

20.3 PoHO OUEHOYHbIX cpeacTB CPOPMUPOBAHHOCTU KOMMETEHLMW CTYAEeHTOB,
pekomMmeHAyeMbIW ANns NpoBeAeHUA ANarHOCTUYeCKUX paboTt

OIIK-1 Cnoco0eH UCcno/ib30BaTh NMPHU pPelIeHUH 3214 NPodhecCuoOHANBHOM AesITeJIbHOCTH
NMOHUMAHHUE TEOPETHYECKUX OCHOB XUMMHU, PU3MKH MATEPHATIOB U MEXaHNKH MATEPHUAJIOB
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1. Bee BemiecTBa B IpUpO€ HaXOIATCS B CIEAYIOIIUX arperaTHbIX COCTOSHUSX:

a) )KHMJIKO€ U TBEPJIOE;

0) ra3000pa3HOE U TBEPJIOE;

B) ra3000pa3Hoe, )KUIKOE U TBEPJIOE;

r) ra3000pa3Hoe, )KUJKOoe, TBepAOe U Ia3Ma.

OtBer: 1).

2. Bee xuakoctu MOryT MpUHUMAThH (hOpMy cocya, B KOTOPOM OHHM HAXOJATCS. ITO 00yCIIOBICHO
TEM, 4TO:

a) B KUIKOCTSIX IPUCYTCTBYET OJIMKHUMI MOPSIIOK;

0) MOJIEKYJIBI )KUIKOCTEH HaXOATCA B OECIIPEPhIBHOM Xa0THUECKOM MOCTYTATEIbHOM JBHKEHHH;
B) PacCTOSIHHSI MEXKIY MOJIEKYJIaMHU B KHAKOCTSAX TOpa3/io MEHbIIIE, YeM B Ta3ax;

I') B )KUJKOCTSAX OTCYTCTBYET JaJbHUI MOPSIOK.

OtBer: 0).

3. AHn3oTponuelt GU3NIECKUX CBOMCTB 001aJaI0T BCE BEIIECTBA, HAXOAALINECS B CIIEAYIOLIEM
arperaTHoM COCTOSIHHH:

a) TBepaoe aMmopHOE;

0) TBEpJI0€ KPUCTAITUYECKOE;

B) ra3000pa3HOE U KUIKOE;

') ra3000paszHoe.

Otger: 0).

4. A) B cTpyKTypHOI1 XUMUU U KPUCTATNIOXUMUU cmepeozpaghuyeckue npoekyuy NCTOIb3YIOT s
0TOOpayKeHHsI Ha TUIOCKOCTH JIEMEHTOB CUMMETPHH MOJIEKYJT M KPUCTAJUIMIECKUX
MHOTOTPaHHHUKOB.

b) B cTpykTypHOI XUMUU U KPUCTALIOXUMHU cHOMOCHepeozpaguieckue npoekyuy NCTIoIb3yI0T
JUTSE U300paKeHUs Ha MIIOCKOCTU BHEIIHEW (JOPMBI MOJIEKYJ M KPUCTANIMYECKUX MHOTOIPaHHUKOB.
a) YTBEpXKICHHE A SIBIISICTCS] BEPHBIM;

0) yrBepxkaenue b sBnsercs BepHbIM;

B) 00a yTBEp)KJICHHUSI SIBJISIOTCSI BEPHBIMU,

) 00a yTBEpXk/IECHUS SIBJIAIOTCS HEBEPHBIMHU.

OrtgerT: B)

5. A) OtnnuuTenbHOH 0COOCHHOCTBIO MBepOblX KPUCALIUYeCKUX meJl SBIAEeTCS HAIUYUE B HUX
TPAHCIAIMOHHON CHMMETPHH U TATBHETO TOPSIIKA.

b) OtnnuutensHON 0COOCHHOCTBIO M8epObiX AMOPEHHBIX mei SIBISETCS HAIUYhe B HUX
TPAHCIAIMOHHON CHMMETPHH U TATBHETO TOPSIIKA.

a) YTBEpP)KJICHHUE A SIBIIIETCS] BEPHBIM;

0) yrBepxkaeHuE b sBIIsI€TCS BEPHBIM;

B) 00a yTBEP)K/CHHUS ABJISIOTCS BEPHBIMH;

r) 00a yTBEp>KIEHUS SBJISIFOTCS HEBEPHBIMHU.

OtBerT: a).

6. DeMeHTaMi CHMMETPHH TIEPBOTO POJIa MOJIEKYJT M KPUCTAJUIMIECKUX MHOTOTPAaHHUKOB
SIBIISTFOTCSL:

a) LIEHTP CUMMETPHUH (MHBEPCUM) U 3€PKAIbHO-TIOBOPOTHBIE OCH;

0) LeHTp cUMMETPpUH (MHBEPCHH) M HHBEPCUOHHO-TIOBOPOTHBIE OCH;

B) IJIOCKOCTH 3€PKAILHOTO OTPAKEHHSI U 3€PKATbHO-TTOBOPOTHBIE OCH;

T') HEHTP CUMMETPUH (MHBEPCHH ), TNIOCKOCTH 3€pKAIBHOTO OTPAXKEHUS M TOBOPOTHBIE OCH
CUMMETPHH.

OtgerT: 1)

1. Yka3aTh HOMEp pHUCYHKA.
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Cummetpuynas urypa (purypa, xapakTepu3yomasics HATUIueM dJIEMEHTOB
CUMMETPHH) IPEJCTABIIEHA HA PUCYHKE

Pucynok 1. Pucynok 2.
Ortger: 2.

2. BcTaBUTH MpOIyIIEHHOE CIIOBO:

3TO TBEpJbIE Tela, 00aJarolre ynopsJoOYeHHON TpeXMepHO-
MIEPUOIUYECKON MMPOCTPAHCTBEHHOW aTOMHOM, HOHHOW WJIK MOJIEKYJISIDHOW CTPYKTYpOH U
BCJIE/ICTBHE 3TOTO MPU ONPEEICHHBIX YCIOBUSIX 00pa30BaHuUs CIOCOOHBIE UMETH (hOPMY
IIPABWIBHBIX MHOTOIPAaHHUKOB.

Otset: Kpucramisl.

3. BcTaBuTh mporymneHHbIe Yncia:

Ky6 (rekcasap) xapakTepusyeTcs HATHIueM MJIOCKOCTEHN 3epKaJIbHOTO OTPaKEHUS,
pu4emM W3 HUX SBJISIIOTCS] KOOPAUHATHBIMU, a SIBJISTFOTCSI TMAarOHAJIbHBIMH.
OTBer: 9, 3, 6.

4. Ykazatb HOMEp pUCYHKaA.
['HoMocTepeorpaduyeckas MpOeKIHs TeTparoHaIbHON JUMUPAMHUIBI TOKa3aHa HA PUCYHKE

Pucynox
1. Pucynoxk 2.

Ortser: 1.

OIIK-2 Cnoco0eH npoBOANTH € CO0II0IeHMEeM HOPM TEXHUKH 0€30MACHOCTH IKCIIEPUMEHT 110
CHHTE3Y U aHAJHU3Y XMMHYECKUX BellleCTB, HCCIeI0OBAHUIO PeaKIliii, MPOLecCcoB U
MAaTepHaJIOB, IMATHOCTHKE PU3NYECKHX U MEeXaHHYEeCKHX CBOICTB MaTepUAaJioB

1. K cpeoneii xkaTreropum OTHOCATCS KPUCTAILIIBI CIIEAYIOIIUX CUHSOHULL:
a) MOHOKJIMHHOM, TPUTOHAJIbHOM, TeTparoHaaIbHOMU,



31
0) TPUKIMHHOM, TPUTOHAJILHON, TETPArOHAIBHOIM;
B) TPUTOHAJIBHOM, TETPAroHaJbLHOM, FreéKCaroHaJbHOM;
') TPUKJIMHHOM, TPUTOHAJIIBHOM, N€KCaroHaIbHOM.
OTtBeT: B).
2. [TomHOMY HAOOPY 2JIEMEHTOB CUMMETPHH OUMEMPASOHAIbHOU OUNUPAMUObI COOTBETCTBYET
dbopmyna cummerpuu bpase:
a) L4PC;
0) L44P;
B) L44L25PC;
F) L44L2.
OtBer: B).
3. DieMeHTapHON SYEHKON MPUKTUHHOU CUHEOHUU SIBIICTCS:
a) )KHMJIKO€ U TBEPJIOE;
0) ra3000pa3HOE U TBEPJIOE;
B) ra3000pa3Hoe, )KUIKOE U TBEPJIOE;
r) ra3000pa3Hoe, )KUJKOoe, TBEpAOe U IIa3Ma.
4. Bce 4eThIpe BHJIA JIEMEHTAPHBIX SYECK MPOCTPAHCTBEHHBIX pelieTok bpaBe XxapakTepHbl s
KPHUCTAIJIOB:
a) KyOM4eCKO CUHTOHUY;
0) pomOHYecKoi (OpTOPOMOUYECKON) CHHTOHHH,
B) MOHOKJIMHHOW CUHTOHUH;
T') FeKCaroHaJIbHOW CHHTOHUH.
Otger: 0).
5. A) Jlns xpucTauioB BhICIIEH KaTeropuu (KyOUuecKoil CHHTOHHM) XapaKTePHbI OmKpbvlmble U
3aKpvimsie NPOCThIe (HOPMBI.
b) Jlns kpucTamioB BeICIIeN KaTeropuu (KyOHM4ecKolW CHHIOHUH ) XapaKTEePHBI TOJIBKO 3aKpblmble
pocThIe (HPOPMBI.
a) YTBEp)KICHHE A SIBIISIETCS BEPHBIM;
0) yrBepxaeHue b sBIIs€TCS BEPHBIM;
B) 00a YTBEpKIEHUS SBISIOTCS BEPHBIMU;
r) 00a yTBEp>KIEHUS SBJISIFOTCS HEBEPHBIMHU.
Ortgert: 0).

6. K xyOnueckoil CHHTOHMM OTHOCATCS KPUCTAIIIMUECKUE CTPYKTYPBI
a) Meau, o-xelesa (Bosibppama), MarHus;

0) Menu, XxJ0puaa HaTpus, rpaduTa;

B) MEJIH, aIMa3a, XJIOPHJa HATPHUS;

T) a-xene3a (Bonb(dpama), Marausi, aamasa.

OtgerT: B).

1. BcTaBuTh NponmyieHHOE YUCIIo.

Bce mHOroo0pasue cumMMmeTpun BHEIIHEH (GOpMbI MOJIEKYIT M KPUCTAJUIMYECKMX MHOTOTPAaHHUKOB
MO>KHO OIIMCATh C TOMOIIBIO KJIACCOB (TOYEYHBIX IPYII) CHMMETPHH.

Otser: 32.
2. BcTaBHUTH NPOITYIIEHHOE YHCIIO.

Bce MHOroo0pasue KpUCTaNTHYECKUX CTPYKTYP MOXKHO OMHCATh C TOMOILBIO
IIPOCTPAHCTBEHHBIX peleTok bpase.

Ortser: 14.
3. YkazaTth HOMep pUCYHKA.

Cxema, MIUTFOCTpUpYIOIasi 00pa30BaHKUE TPEXCIOWHOM KyOndeckoi rutoTHewmei yrnakoBku (KITY)
PAaBHOBEIMKHUX IIAPOB, MPEICTABICHA HA PUCYHKE
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Pucynok 1.
Pucynok 2.

Ortser: 2.

4. Yka3aTb HOMEp PUCYHKA.
DnemMeHTapHas sueliKa KpUCTaNIMYECKON PelIeTKU MarHusi peicTaBlieHa Ha PUCYHKE

o T

s

O

{

Pucynok 1. Pucynok 2.
Ortser: 2.

Kputepum n wkanbl oueHuBaHusa 3agaHun ®OC:
[ns oueHnBaHWs BbINOMHEHWS 3af4aHuI cnonb3dyeTcst bannbHas Wwkana:
1) 3aKpbITble 3a4aHUA (TECTOBbIE, CPEeAHUIN YPOBEHb CITOXXHOCTH):
o 1 6ann — ykasaH BepHbIN OTBET;
o 0 6annoB — ykasaH HEBEPHbIN OTBET (MOMHOCTbLIO UM YaCTUYHO HEBEPHLIN).
2) OTKpbITblE 3a4aHus (TECTOBbIE, NOBbILEHHbLIW YPOBEHb CITOXHOCTH):
o 2 Ganna — ykasaH BepHbI OTBET;
o 0 6annoB — yka3aH HeBepHbI OTBET (MOMHOCTbLIO UMW YAaCTUYHO HEBEPHbIN).
3) OTKpbITbIE 3a4aHUS (MUHU-KENCHI, CPEeAHWUI YPOBEHb CIOXHOCTH):
o 5 6annoB — 3agaHne BbINOMIHEHO BEPHO (MOSy4YeH NpaBusbHbIA OTBET, 000CHOBaH
(aprymeHTMpOBaH) xo[, BbINOMNHEHUs (Mpy HEOBXOANMOCTW));
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o 2 Ganna — BbINOMHEHME 3afaHus COLAEPXUT He3HauuTernbHble OWWnBKW, HO
npuBegeH npaBurbHbIM X0 pPacCyXOAEHWA, WM MoflydYeH BepHblM OTBET, HO
OTCyTCTBYEeT 0OOCHOBaHME X04a €ro BbIMNOMHEHUS (ecnn OHO BbINo HEOBXOANMBIM),
WM  3agaHve BbIMOSMIHEHO He TMOJSIHOCTbK, HO  MOfyYeHbl MNPOMEXYTOYHbIE
(4acTu4yHbIe) pe3ynbTaThbl, OTpaXxawLine NPaBUNbHOCTb XOAa BbINOMHEHUS 3afaHus,
unu, B Crnyyae ecnuv 3ajaHue COCTOUT U3 HECKOSIbKMX noAas3afaHui, BepHO
BbiNnonHeHo 50% Taknx noasagaHum;
o 0 6annoB — 3agaHWe He BbINOSIHEHO WU BbLINOIHEHO HEBEpHO (Mony4eH
HenpaBUIbHbIV OTBET, X0, BbINOSIHEHNST OLUMBOYEH UM COOAEPXKMUT rpydble oLnbKm).

3apaHua pasgena 20.3 peKkOoMeHAYHTCA K WCNONb3OBaHUIO MNpU NpoBeAeHUun
ONarHOCTUYECKUX paboT C uUenbl OLEHKM OCTaTOYHbIX pe3yrbTaTOB OCBOEHUS
OaHHOW AUCLMUNIUHBI (3HAHUW, YMEHUWU, HAaBbIKOB).



