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1. EJIX OCBOEHUA JUCHHUITJINHBI

He.]'IﬂMI/I OCBOCHUSA TUCHUIIJIMHBI ((KpI/ICTaJ'IJIOXI/IMI/IH» ABJIAIOTCHA:

- u3ydyeHue (pyHIAMEHTABHBIX MOHATUHN, NMpEACTaBIeHUA U (UIUKO-XUMHUUECKUX MOJIEINEH,
HCHOJIb3yEMbIX MIPU OMMCAHUM CTPYKTYPhl XUMHUYECKUX COCIMHEHHUI B KPUCTAJUIMYECKOM COCTOSIHUU U
B NPAKTUYECKOM HCIIOJIb30BAaHUM MMOJYYEHHBIX 3HAHUM Ui pElICHUs] KOHKPETHBIX  HAYYHBIX U
TEXHUYECKHX 3a]1a4;

- (opMupoBaHHE CHCTEMHBIX 3HAHUM, MO3BOJSIIOIIMX TIIIyOXKe MOHSTH SIBICHUS MPUPOIDI,
TEOPETUUYECKH OCMBICIIUTD IIUPOKUN KPYT XMMUYECKUX SIBIICHUM;

- pa3BUTHE y CTYJCHTOB 3HAHUM M YMEHHMH B PELICHUU MPAKTUYECKUX BOIPOCOB B 0OJIACTH
KPUCTAJUIOXUMUMU;

- pa3BUTHE HAYYHOTO MHUPOBO33PEHUS CTYACHTOB.

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICI_II/IHJ'II/IHa <<KpI/ICTaJ'IJ'IOXI/IMI/I${)> OTHOCUTCA K 4YacCTu, Q)opMpreMoﬁ yY4aCTHUKaMU
O6paBOBaTeJ'IbHBIX OTHOMCHHﬁ; " U3y4acTCsd B 5 CEMECCTPC.

HI/ICHI/IHHI/IHa «KpI/ICTaJ'IJ'IOXI/IMI/ISI» MMpCACTaBIACT coOoi TCOPCTUYUCCKYIO OCHOBY JJIsA
HU3YUCHUS MOCICAYIOHMIUX KYPCOB XHUMHYCCKOI'O HpO(i)I/IJ'ISI — (1)H3HHGCKOﬁ XHUMHU, KOJ'IJ'IOH,I[HOﬁ

XHUMHU, XUMHYECKOHN TEXHOJIOI'uu, (1)I/I3I/I‘-ICCKI/IX MCTOJA0B UCCICIOBAHUS.

Taoauua 2.1.

Cas3b ucUIIuHbI «KpueTanjioXumMus» ¢ npeaecTBYIOIMMH JUCIUIITIMHAMY U CPOKH UX

U3y4eHust
Kon JMcuMIIMHBL, NPEeaIeCTBYOINE TUCIUIIIINHE Cemectp
JCITUTLUTAHBI «Kpucranmoxumus»

b1.0.12 MaremaTuka 1,2
b1.0.16 dusznka 1,2
b1.0.15 Nudopmaruxa 1,2
b51.0.06 Heoprannueckas xumus 2,3
b1.B.06 KBanToBas xumus 4

Taoauua 2.2.

Css3pb AUCHHUIIJINHBI «KpHCTﬁJIJIOXI/IMI/Iﬂ» C MOCJICAYIOINUMHU TUCHUIIVIMHAMHA U CPOKH UX

U3y4eHust
Kon JMCUMIUINHBIL, CIIEIYIOIINE 32 TUCITUTIIIMHON Cemectp
JICITUTLTAHBI «Kpucranmoxumus»
b51.0.07 Opranuueckasi XuMus 6,7
b1.0.08 dusnyeckass XUMHUS 6,7




b1.0.28 dusnueckye METOOBI UCCIIEIOBAHUSI 6
B1.B.05 XuMHAYeCcKast TEXHOIOTUSI 8
b1.B.JIB.03.01 Komnonguasa xumus 8

B pe3yJbTaTe 0CBOCHUSA TUCHUIIJINHDBI OﬁyanMHﬁCﬂ HOJIZKCH:

3HaTh:

- OCHOBBI TU(PAKIMOHHOTO METOIa UCCIICOBAHHS KPHCTAILIOB,
- (yHIaMeHTaIbHbIC MTOHATHS, TCPMHHOJIOTHIO U CUMBOJIUKY KPUCTAJUIOXHMUH;

- 0011Me NpUHIKUIBI XapaKTEPUCTUKU U HHTEPIIPETALIMM KPUCTAINIMYECKUX CTPYKTYD;
- CHUCTEMaTHYECKYIO KPUCTAIUIOXHUMHUIO;

- Hayasa 0000IIEeHHON KPUCTAITIOXUMHUH,

YMmerh:
- HUCIIOJIb30BaTh TIEPBUYHYIO KPUCTAUIOCTPYKTYPHYIO HMH(POPMALUIO Il ONpENeIeHUs
OCHOBHBIX OCOOEHHOCTEH CTPOEHUS KPUCTAUTMYCCKUX BEIICCTB;

- pemarthb 3a7a4u 10 KPUCTATUIOXUMUU;
- OCYILIECTBISTH MOUCK HEOOXOIMMOM KPUCTAIIIOCTPYKTYPHON HH(OpMALINK;
- CaMOCTOSTEIBHO (POPMYITUPOBATH 33/1a9y (PU3UKO-XUMUIECKOTO UCCIICIOBAHHS B XUMHICCKUAX

CUCTEMAX,
- TOJIB3YACH IMOJTYUYCHHBIMU 3HAHUAMU, YMETh BI)I6I/IpaTB ONTUMAJIBHBIC ITYTH U METObI PCHICHUSA

IIOCTABJICHHBIX 3a14a4,
- HIPOBOAUTH (bPI3PIKO-XI/IMI/I‘~ICCKI/Ie Huccieg0oBaHusA CUCTEM U ITPOLECCCOB C UCIIOJIBb30BAHUEM

COBPEMEHHBIX METO/I0B U pruOopoB DXMA;
- TPOBOJHTH (PUZUKO-XMMHUYECKUE PACUCTHI,
- TIOJIb30BaThCs CIIPABOYHOMN JTIUTEPATYPOH;
- TpaduuecKu 0TOOpaXKaTh MOTyYEHHBIE 3aBUCUMOCTH;
- aHAM3UPOBATH M O0CYKIATh Pe3yAbTaThl PU3MKO-XUMHUECKUX UCCIIEIOBAHUIL,

- BECTU HAy4YHYIO JIUCKYCCHIO.

Baagers:
- HaBbIKaMHU OpFaHI/ISaHI/IOHHI)IX nu TCXHOJIOTHUYCCKHUX HpI/IeMOB B C(l) epe

poQeCcCHOHATIBHOM JeATEIbHOCTH B 00JIaCTH N3YUEHHS KPUCTAUIOB U TBEP/IBIX BEILIECTB.

CBOEN

3. KOMIIETEHIHHUH OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA
JUCIHHUIIVINHBI

[Ipouecc wu3yyeHUs [UCUUIUIMHBI HalpaBlieH Ha (OPMHUpPOBAHHME DIIEMEHTOB CJEAYIOLIUX

komnereHui B cootBercTBUr ¢ ®I'OC BO u OIIOII BO 1o gaHHOMY HanpaBieHUIO MOATOTOBKHU:

Kon HaunmeHnoBanue Nuaukarop B pe3yJabTarte ocBOCHHS
KOMIIETEHI| KOMIIETeHLINU AOCTHKEHHU S AHCHUILINHBI 00yYalommiics
U1 KOMIICTCHLUH JOJIZKEH

Ynueepcaﬂbuble Komnemenyuu u undukamopbt UX 0OCIUICCHUA

YK-1 Cnoco0eH ocymiect- YK-1.1. Aranu3upyer 3HaTh:
BJISITH MOUCK, KPUTHU- 3aga4y, BeIACIIAA €€ - IIOHATUC 1 Knaccmanaum{

YeCKHUIl aHAIU3 B 0a30BbIE COCTABIISIO- CHUCTEM;




CHHTe3 HH(OpMALHH,
NPUMEHSITh CHCTEM-
HbIi MOAX0/ JJIA pe-
IIEeHUS MOCTaBJEeHHbIX
3aja4

e,

YK-1.2. Onpegenser,
WUHTEPIPETUPYET U
pamxupyet uHpopma-
U0, TPEOYEMYIO IS
peLIeHHs TIOCTaBIICH-
HOM 3a7a4u;

YK-1.3. Ocymects-
JISTET TIOWCK MHGOP-
MaIUH JUTsl PEIIeHUs
MOCTaBJICHHOM 3a/1auu
0 Pa3TMIHBIM THIIAM
3aMpoCoB;

YK-1.4. Ilpu obpabor-
Ke HHpOpMAIUN OTIIH-
yaeT (pakThl OT MHe-
HUU, HHTEpIIpETaLui,
OIICHOK, (Op-MHPYET
coOCTBEHHBIE MHEHHS
U CYXXIEHUS, apryMeH-
TUPYET CBOU BbBIBOALI
U TOUKY 3pEHUS;

YK-1.5 Paccmarpusa-
€T U TpeJjiaraet Bo3-
MOJKHBIE BapHAHTHI
pEeIIeHus TIOCTaBJICH-
HOM 3aJ]auM, OIICHUBAS
X JOCTOUHCTBA U
HEJIOCTATKU.

- CTPYKTYPY U 3aKOHOMEPHOCTH
(YHKLIIMOHUPOBAHHUS CHCTEM;

- 0COOEHHOCTH CHCTEMHOTO
MOJIX0/1a B HAYYHOM MO3HAHUY;

- TIOHSITHE O CHCTEMeE, e¢ LEIsX,
3aja4ax U OONIMX MPHUHIUIAX;

- OCHOBHBIC TEXHOJIOTHH TTIOMCKA U
cbopa uadopmanuy;

- (opMmaTel TIpeACTaBIICHUS
nHpOpMAITIH B KOMITHIOTEPE;

- IpaBUJIa UCTIOJIb30BAHUSL CPEICTB
CBSI3H;

- MH()OPMAIMOHHO-TTONCKOBBIE
cUCTeMBbI 1 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYILIECTBIICHHUS
TTOMCKa HH(pOpMAITHH;

- TEXHOJIOTHIO CUCTEMATH3AIUH
NOJIy4YeHHOH HH(pOpMaInK;

- CITOCOOBI CTATUCTUYECKOH 00pa-
OOTKM TAaHHBIX, TPEJICTABIICHHBIX B
Pa3NUYHBIX U3MEPHUTENbHBIX IIKa-
Jax W aHaJN3 MOJyYSHHBIX Pe3yJlb-
TaTOB;

- BUJIBI 1 ()OPMBI pabOTEHI C Tea-
TOTMYECKOM ¥ HAYYHOM JIUTepary-
poi;

- TpeOoBaHUS K 0()OPMIICHHIO
oubarorpaduu (CrMcKa JIMTepary-
pBI).

Ymersn:

- paboraTh ¢ nHQOpMaIHeH,
IIPEICTABICHHON B PA3IMYHON
opme;

- 00pabaThIBaTh JaHHBIE CPEJICT-
BaMH CTaHJAPTHOTO MPOrPAMMHOTO
obecneyeHus;

- CHHTE3UpOBaTh HH(OPMAIIHIO,
NPECTaBICHHYIO B Pa3InYHbIX
HCTOYHUKAX;

- BBIOMPATh HCTOYHUKH UH(OpMa-
1M, aJICKBaTHBIEC TOCTaBICHHBIM
3aJa4aM M COOTBETCTBYIOIIIUE HAa-
YYHOMY MUPOBO33PEHHIO;

- OCYILECTBIISATH MOUCK
nHpOpMAIIUH;

- HHTEPIPETUPOBATh U PAHKUPO-
BaTh HHPOPMAIIHIIO, TPEOyEeMYIO st
peLIeHus NOCTaBJICHHOM 3ajauH.
Baagers:

- IEPCOHAIBHBIM KOMITBIOTEPOM U
MTOMCKOBBIMH CEPBHUCAMH;

- METOJIUKaMH aHaJUTHKO-CHHTE-
TUYECKON 00paboTKu NH(MOPMAIIH
U3 Pa3IUYHBIX HHPOPMAIOHHO-
MTOMCKOBBIX CHUCTEM (TIPEMETH-
3a1us, aHHOTUpOBaHue, pedepu-
poBaHHe).




Ilpogheccuonanvuvie Komnemenyuu U UHOUKAMOPBL UX OOCHUICCHU

K-2

Cnoco0eH HCIoJb30-
BAaThb COBPEMEHHYIO
anmapaTypy npH npo-
BeJleHUH HAYYHBIX
HCCIeI0OBAHUM.

IIK-2.1. 3Haer TexHH-
YeCKHe JaHHBIC COB-
PEMEHHON XMMUYECKOU
arnmapaTypsl, ¢ IEJIbI0
MOJTyYEeHHSI TOCTOBEP-
HBIX PE3yJIbTATOB
HAy4YHBIX HCCIIEOBAHUI

IIK-2.2. YMeer UcComns-
30BaTh COBPEMCHHYIO
anmaparypy npH mpo-
BEJICHUH HAYYHBIX HC-
CIIeJOBaHUH

IIK-2.3. Baageer 6a-
30BBIMH HABBIKAMH KC-
MOJIb30BaHUS COBpE-
MEHHOH annaparypbl
MIpH MTPOBEJICHUH Ha-
YYHBIX HCCIIEIOBaHUM.

3HaTh:

- MPUHIHAIEI pabOTH COBPEMEHHBIX
aHATUTHYCCKUX MTPHOOPOB;

- TEOPETUYECKUE OCHOBBI
XUMHYIECKUX, PU3NICCKUX, (PH3UKO-
XUMHYECKAX METO/IOB aHAaJIH3a;

- IPUHIIMITEI PAOOTHI COBPEMEHHBIX
AHAIUTUYECKHUX TIPUOOPOB, UCIIO-
JB3yEeMBIX MTPH MPOBEIEHUN COOCT-
BEHHBIX HaYYHBIX UCCJICIOBAHUM.
Ymersn:

- TIOJTyYaTh ¥ HHTEPIIPETHPOBATH
AHAIMTUYECKUN CUTHAI TIPH TIPO-
BEJICHUU aHAIIN3a;

- MPOBOAUTH OTOOP M MIOATOTOBKY
po0 K aHaIN3y, IPUMEHSATH COB-
PEMEHHYIO anmaparypy IpH aHa-
JIN3C CJIOXKHBIX IO XUMUUYCCKOMY
COCTaBY OOBEKTOB, OCYIIECTBISATh
MaTeMaTH4YecKylo 00paboTKy
IMMOJIYYCHHBIX SKCIICPUMCHTAJIbHBIX
JAaHHBIX, MHTEPIIPETUPOBATh
MTOJTyYeHHBIE PE3YIIbTAThI UCCIIe-
JIOBaHUM;

- UCIIOJIb30BaTh MHCTPYMCHTAJIb-
HbIE METO/IbI aHAITM3A TIPH TIPO-
BCACHUHN HAYUYHBIX HCCHCI{OB&HHﬁ.
Baapers:

- HaBBIKaMu paboTHI HA COBPEMEH-
HOM aHaJIUTHYECKOM 000pyI0oBa-
HUU;
- HaBBIKaMU pa0OThI HA COBPEMEH-
HOI1 amnmaparype Ipy IpOBeIeHUN
XUMHUUYCCKUX SKCIICPUMCEHTOB;

- METOJIaMU pETHCTpaluuu 00pa-
0OTKH Pe3yIbTATOB XUMUIECKHIX
OKCIICPUMCHTOB HaBbIKaMH pa6OTBI
Ha COBPEMEHHOM annaparype npu
MIPOBEIEHUH COOCTBEHHBIX HAYYHBIX
UCCJIEIOBAHUIM.

4. OFBEM JINCIIUIIUHBI 1 BUJBI YYEBHOM PABOTHI

Tao6auua 4.1.

O0bem IMCHMIJIMHBI M BUABI Y4e0HOH padoThI
Buj yue6Hoii padoThl Bcero 5
4acoB cemMecTp
OO01ast TpyA0eMKOCTh TUCIUTUTHHBI 108 108




AyIUTOpPHBIE 3aHATHUS 72 72
Jlexmun 36 36
JlaGopaTopHble 3aHATHS 36 36
CamocrositenbHas pabora cryaentoB (CPC) 36 36

5. COAEPKAHUE JUCIUAIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA _
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbIX 3AHATUH

Taoauna 5.1.
CTpyKTypa H copep:KaHHe JUCHUTITHHbI
OO11ast TPyI0EMKOCTh JUCHUILUIMHBI COCTABISAET 4 3a4eTHBIX eAuHull, 144 vaca.
Pasnen nucrunianHel Buner yae6HoI paboThI (dac) dopMbl
KOHTPOJIA
Jlek- JIabo- Camoc-
= 107071 paTtop- TOSITE-
%é HEIC JIbHBIE
3 paboThI paboThI
1. Monyis 1
1.1. | Yuenue o cuMMeTpuu 5 6 6 6 Zagaun
1.2. | Cummerpus 5 6 6 6 Omnpoc,
KPHUCTAJUTMYECKOU 3a7a4u
pelieTku
1.3. | Pentenorpadus S) 4 4 4
2. Mopyns 2
2.1. | Xumuveckue cBsI3U B | 5 2 2 2 Omnpoc
KpHUCTaJIJIax
2.2. | llapoBeie  kmagku  ® | 5 2 2 2 Ompoc
YIaKOBKHU
2.3. | Kpucramioxumudeckne ) 4 4 4 Omnpoc
paanychsl
2.4. | Uzomopdpusm u| 5 4 4 4 Omnpoc
oJIuMophuzm
3. Mopyns 3
3.1. | Kpucramroxumus mpocTeIX | 5 4 4 4 Omnpoc
BEIIIECTB
3.2. | llapoBeie  kmagkum  ® | 5 4 4 4 Omnpoc
YIIAKOBKH
Hroro: 36 36 36




5.2. Copep:xkanue nucuumianubl «Kpucranaoxumms»
Beenenne

1. lpenmer u 3amaun KpucTaluIOXUMUU. OCHOBHBIE METO/bI aHAJHM3a M CIIOCOOBI MOJICIMPOBAHUS
KPUCTATINYECKUX CTPYKTYP

2. OCHOBHBIE aCIIEKThI KPUCTATUIOXUMHUH

3. MHoroo6pasue KpucTalsIN4eCKUX CTPYKTYpP

Ob6mas kpucramioxumus. CuMmMeTpusi MOJIeKY.JI.

1. Omnepauuu u 371€MEHTHl CUMMETPUU. TEOpEMBI O COUETAaHUU 3aKPBITHIX AJIEMEHTOB CUMMETPUU
2. Toueunsle rpynnbl CUMMETpUU. MeXayHapOoaHbIe CUMBOJIBI U cuMBoUIbI [llenduuca

3. CucTtempl 5KBUBAJICHTHBIX MO3UIIUNA. MI30TOHBI U H303/IPHI.

4. EnvHuYHbBIC U MOJspHBIE HarpaBieHus. [lonspHOCTh U XUPaTbHOCTh MOJIEKYIT

CuMMeTpHUsl KPUCTAJIOB

1. I'pynnsl Tpancmsiumii. CrtpoeHue KpuctauioB. CumMmeTpust pemerok. THIbl  PEleToK.
Kpucrannorpadudeckue cucreMbl KOOpAUHAT. DJIeMEHTapHas sueiika

2. OTKpBITHIE OTIEPAIMU U 3JIEMEHTBl CHMMETPHH. DJIEMEHTHl CUMMETpHUHOCTH. [IpocTpaHcTBeHHBIE
IPYIIbl CHMMETPHH.

Onucanue ¥ CHCTEMaTHKA KPHUCTANIMYECKHX CTPYKTYP

1. Ywucno GopMyIbHBIX €AMHULl U PEHTICHOBCKAsI INIOTHOCTh. MeKaTOMHBIE PACCTOSHUS, BAJICHTHBIC
U TOpcUOHHBbIE yribl. CpenHekBanpaTHuHble ILIOCKOCTU. KoopauHanmoHHOE dYHCIO U
KOOPJAMHALIMOHHBINA MOJIUAIP.

2. CTpyKTypHBIE THIIBI M H30CTPYKTypHOCTh. IlIpocteifmme cTpykTypHble Tullbl. MeTombl
M300pakeHMsI U OTMCAHUS CTPYKTYDP.

3. CemeilicTBa KpHCTANIMYECKUX CTPYKTYp. OCHOBHBIE, LEMOYEYHbIC, CIOMCTbIC, KapKacHblE U
KOOPJMHAIIMOHHBIE CTPYKTYpbl. CTPYKTYpHBIE KIIACCHI.

XuMHUYeCKHe CBA3H B KPUCTA/LIAX

1. OOGmiast Teoprss MEKATOMHBIX B3aUMOACUCTBUNA. THITBI XUMUYECKOU CBSI3U

2. MexaTOMHBIE PaCCTOSIHUS U TIPOYHOCTH CBSI3U.

3. Cucremaruka KpHCTAUIMYECKUX CTPYKTyp MO THUNY CBS3U. [OMO- M TreTepoiecMUuYecKue

CTPYKTYPBHI.

Kpucrannoxumuyeckue paguycbl aTOMOB
1. ®usuyueckuil cMbICI, TUIIBI PAIHYCOB
2. Mopemu monexyd. [TpuHIMN MI0THON YyIAaKOBKU

JHeprusi KPUCTANLIOXMMHYECKHX CTPYKTYP

1. OcHOBHBIE TEPMOAMHAMHYECKUE COOTHOIIEHUS. DHEPrus HOHHBIX, KOBAJICHTHBIX,
METAJUIMYECKUX CTPYKTYP

2. DHeprusi MOJEKYISPHBIX U APYTHX KPUCTAIIIOB.

3. Pacuer onTUManbHON CTPYKTYpPHI KPUCTAJIIOB.

3aBMCUMOCTDH CBOHCTB KPUCTAJUIOXUMUYECKUX BelIeCTB OT HX CTPYKTYPbI

1. Onwucanue GpU3NUECKUX CBOMCTB C MOMOIIIBIO TEH30POB.

2. 3aBHCHMOCTH JIEKTPUUYECKUX CBOWCTB OT CHMMETPUH

3. JIBynydernpenoMieHHe, ONTHYECKass aKTUBHOCTb U SHAHTUMOP(U3M KPHCTAIIIOB.

4. TlomynpoBOJHUKH, CBEPXIPOBOJHHUKH, CETHETOIIEKTPUKH, (PEpPUTHI, TBEPIbIE AIEKTPOJIUTHI.
IIpoBOAMMOCTE OpPraHUYECKHMX MOJIEKYJISIPHBIX KOMIUIEKCOB. TONOXMMHYECKHE pEaKUuu B
TBEPAbIX Telax.



PeanbHbIe KPHCTAJLIBI
1. Toueunsie nedextsl. Jucnokanuu. MozanuHocts. CTpyKTypa MOBEPXHOCTH U TBEPABIX MJICHOK.
2. Bnusiaure ned)eKToB KPUCTAIUIOB HA X CBOMCTBA. JlIOMEHHBIC CTPYKTYPHI.

Cucremarnueckas KPUCTAJNJIOXUMMUSA. CprKTprI MPOCTLIX BE€IIECTB

1. OcHOBHBIE CTPYKTYpPHBIE THUIIBI METAJUIOB (M€b, MarHuil U Jip.). AHOMAaJIbHbIE KPUCTAININYECKHUE
CTPYKTYPBL.

2. CTpyKTyphI IPOCTHIX BEIIECTB — HEMETAILJIOB.

3. Koopaunanus atoMoB. M3MeHeHNe XxapakTepa CTPYKTYpPBI [0 TPYIaM NepUoANYECKON CUCTEMBI.

CTpyKTYpbI OMHAPHBIX COETMHEHUH

1. CrpykTyphl HHTEpMETAINYECKUX coenunennii (AB). CemelicTBa Meu, MarHus, o-xeesa.

2. CTpyKTypbl COEIMHEHHI MeTAIIIOB ¢ HeMeTauiaMu (AX).

3. lapoBble ymakoBKM W KIAAKU. AJXKypHBIE CTPYKTYphl. DakTOphl, OMpPEIEINSIONINe BBIOOD
CTPYKTYpHOTO TuIa. Pollb XMMHUYECKOH CBS3U.

4. Oco0eHHOCTH KOOPIMHAIIMH MTEPEXOJHBIX U HEMIEPEXOJHBIX MeTa/uIoB. Kiactepsl.

5. CtpyKTyphl coeiuHeHUN MeTalsIoB (XVY)

Kpucranioxumus CHIMKaTOB

1. OcHoBHBIE 4epThl CcTpoeHHs cHiIMKaToB. Knaccupukamus CTpyKTyp. 3aBUCHMOCTH (PH3HMUECKUX
CBOMCTB OT CTPOCHHS.

2. VI3oBaJleHTHBIN W T€TEPOBATICHTHBIN N30MOP(PHU3M B CHITHKATAX.

3. IlpupoaHble U CHHTETHYECKUE LIEOJINTHI, X CTPYKTypa U IpuMeHeHue. [IeHTacusl.

Opranuyeckasi KpUCTANLIOXUMHUS

1. Crepeoxumusi opranmyeckux wmonekyn. Kondopmamun. Cummerpus. KondbopmannoHHbIH
HOJIUMOP(PU3M.

2. Teopuss TUIOTHOM  YHMaKOBKM  MoJieKyJd. OCHOBHBIE  MEXMOJEKYJISIpHbIE  KOHTAKTHI.

KoopaunamnuonHoe unciio. HeymioTHEHHbIE U INIOTHEWIINE MOJIEKYJISIPHBIE YITAKOBKH.

Crennguryeckue MEXMOJIEKYIISIPHbIE KOHTAKThl. MEKXMOJIEKYISIpHbIE BOJOPOJIHBIE CBS3U

4. DHeprus MEXMOJEKYISIpHOro B3auMmojeicTBuss. CTPyKTypHbIE MOJKIAcChl M AHU3OTPOIUS

CBOWCTB.

TepmoaunamMuyeckre GyHKIMNA OPTaHUYECKOT0 KpUCTasIa.

6. CTpyKTyphI MOJUMEPOB U OMOTOIMMEPOB. belkn U MONMMHYKICOTHIBI.

w

o

6. OBPASOBATEJIBHBIE TEXHOJIOI'HA

B nporecce oOydeHust HCMIOJIB3YIOTCS TPAAUIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTUU (JICKIINH,
CEeMUHAapBbI, MPAKTUYECKHE PabOThl) M aKTHBHbIE MHHOBAI[MOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUU

1. CemuHap B TMAJIOTOBOM PEKUME MPUMEHSETCS B OCHOBHOM IIPU 0OCY>KICHUU BBICTYIIICHHHA
CTYIEHTOB C JIoKJIagamMu (pedepaTamu)

2. I'pynmnoBoii pa30op pe3yapTaToB KOHTPOJIBHBIX padboOT

3. BcTpeuu ¢ cOTpyTHUKAaMH U PYKOBOAUTEISIMUA PODMIBHBIX Ta00paTOPUil M MPEeIIpUATHH -
MOTEHIMAJIBLHBIMU pab0TOAATENISIMU BBIITYCKHUKOB.

B nienmom mipu n3ydeHun Kypca akTHBHBIE M MHTEPAKTHBHBIE (POPMBI TPOBEACHUS 3aHATHIA

cocTaBJIsitOT He MeHee 30% ayaUTOPHBIX 3aHATHH.



7. MIEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUS JJISI CAMOCTOSTEJBHON
PABOTbHI OBYYAIOIIUXCS 11O JUCHUITTIMHE

7.1. IlepeueHb-yueOHO-METOANYECKOT0 00ecIedeH s 11l 00yJaroIMXCsl 0 JUCLUILINHE!

1..M.ILIIackonwckas. Kpucramnorpadus. M.: Beiciias mkomna, 1984.

2. bokwuii I'.b. Kpucramnoxumus. M.: Hayka, 1971.

3. 3opkuii IL.M. CuMmmMeTpust MOJIEKYT U KPUCTAJUIMYECKUX CTPYKTYyp. M.: MI'Y, 1986
4. 3opkuii [1.M. 3agauyHuK 110 KpUCTAUIOXUMHUHU U KpucTautorpadguu. M.: MI'Y, 1981.

7.2. Ykazanus st 00y4aromuxcs M0 OCBOCHUIO AUCITUTUIMHBI

Taoauna 7.1.

Conep:xkanue caMoCTOATEIbHOI PadOThI 00yYAIOLINXCS

Howmep Temvi/6onpocul, 8biIHOCUMbBIE HA CAMOCMOSAMENbHOE Kon-60 Dopmbt pabomoi
pasoena usyuenue yacoe
(memwi)
L OCHOBBI PEHTIE€HOCTPYKTYPHOI'O aHAJIM3a. 8 onpoc
/[MHaMuKa KpUCTAIIOXUMUYECKUX CTPYKTY. 6 Ompoc
2.
3. V3omMopdu3m 1 noaumMopdusm. 6 orpoc
4. Baxxnenme cCTpyKTypbl TEPHAPHBIX COCIMHEHUN. 8 Ompoc
o. CrtpoeHne KOH/IEHCUPOBAHHBIX (ha3 ¢ YaCTUYHOU 8 onpoc
YIIOPSIIOUYEHHOCTBIO.
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8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "

MPOMEXXYTOYHOM ATTECTALIUA

Ilpumepnuvie onpocel 011 cobecedosanus

. UcTopus pa3BUTUS KPUCTALUIOXUMUH.
. [IpenmeT u 3a1aun KpUCTALIOXUMUH. B3anMOCBA3b cOCTaBa, CTPOSHHS M CBOMCTB XUMHUYECKUX

BCHOICCTB.

. CrmocoObI 1 BapHUaHTBI KJ'IaCCI/I(l)I/IKaLII/II/I KpUCTAJUIOB: 110 pasMepaM, CUMMCTpPHH, CTPYKTYPC.

. Knaccn(bm(aum{ 0o CUMMCTPHU: KAaTCTrOPHUKU, CHHTOHHHU, KJIACChbl, I'PYIIIIBI.

. [Tonstue o KpHCT&HHH‘ICCKOﬁ PECIICTKE U aTOMHOM CTPYKTYPEC KPUCTAJINIMYCCKOI'0 BEIICCTBA.

. [lonsarue 06 BHCMCHTapHOﬁ stueiike. THUIIBI sSTYeeK 110 CUMMCTPHH. MHOFOBapI/IaHTHOCTB B5160pa
AYCCK, IPUMHUTHUBHBIC U HCIIPUMUTUBHBIC STYCHKH.

. HpaBI/IJ'Ia OJHO3HaA4YHOI'O BBI60pa QJICMCHTAPHBIX SYCCK. 14 Tumnos PEUICTOK BpaBa.



8. OCHOBHEIE JIEMEHTHI KpHCT&HJ’IH‘ICCKOﬁ PCIICTKU: Y3JIbl, pAAbI, IINIOCKOCTH, UX XaPAKTCPUCTHKHU.

KpI/ICTaHJ'IOFpa(I)I/I‘—IeCKI/Ie IUIOCKOCTH KaK BaKHEUIIIHNI 3JIEMEHT PCIICTKH.

9. MexXII0CKOCTHBIE PACCTOSIHUSA, PETUKYIISIPHAS TUIOTHOCTh, 3aKOHOMEPHOCTH POCTa TpaHeil.

10.
11.

12.
13.
14.
15.

16.

17.

18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

KBaznpatuunsie popmbl. BbIBOA 1711 IPSAMOYTOJIBHBIX PEIIETOK.

WHupekcbl B IPUMUTHBHBIX M HEIIPUMHUTHBHBIX PEIIETKaX. 3aKOHbI TOraCaHus AJIs LEHTPUPO-
BaHHBIX SYEEK.

[Tonsitue 06 oOpatHO# perietke. KBanaparuaubie OpMbI B TEPMHHAX 00PATHOM PEIIETKH.
CTpyKTypHbIE THUIIBI: TIOHATHE, KI1acCU(UKAIMs, OCHOBHBIE XapaKTEPHCTUKH.

CumMeTpHst KpUCTAJJIOB: JIEMEHThl CHMMETPHH, 3aKOHbI UX B3aUMOJICHCTBUS.

ITpoctbie hopMbl: NOHATHE, OCHOBHBIE Ha3BaHUs, KIacCU(PUKALUsA, POJIb B TU(PPAKLIUOHHBIX
METOJax.

ITpaBuna noctpoeHus crepeorpapuueckoi IPOEKIUHU 3JIEMEHTOB CUMMETPUU U I'paHel KpHc-
TaJlJIOB.

IToHsATHE O IPOCTPAHCTBEHHON CUMMETPUU: 3JIEMEHTBI CHMMETPHH, IIOHATHE O IPOCTPAHCT-
BEHHBIX IpyIIaXx.

Croco6bI BbIBO/Ia MPOCTPAHCTBEHHBIX TPYIIII IOCTAHOBKOI KOOPJUHAT U NIEPEMHOKEHHEM
MaTpHlil.

XumHuueckas CB3b B KpUCTAIaX: HOHHAsI, METAJNIN4eCcKasi, KoBalneHTHas. CUCTEMbl aTOMHBIX U
HOHHBIX painyCoB.

Konuenuuys mioTHeRmux ynakoBoK. XapakTepUCTUKH YIIAKOBOK: CIOMHOCTb, TUIIBI ITyCTOT,
KO3 (UIIUEHT KOMITAKTHOCTH.

ITonsiTHe o TBepabIX pacTBOpax. M3oMopdHoe 3amerienue, pacTBOPbI BHEIAPEHUS U BEIYUTAHUS.
JedeKTbl KpUCTAITNYECKOM CTPYKTYpBI: TOUEUHbIE 1e()eKThI, IPOTKEHHbIE Ae(DEKTHI.
DHepreTuka aedekrooOpazoBaHms.

[TonsTue o qudpaxkuuy BOJIH, HCTOYHUKY BTOPUYHBIX BOJIH JJIS1 PEHTT€HOBCKHX JIydeH.
Hudpakiys - Kak n30UpaTebHOE OTPAXKEHUE.

dopmyna Byisda-bparra.

Kpucramnorpagudeckas mioTHOCTb.

DKCIepUMEHTAIBHOE OTpe/ieNieHue yncia GOpMyIIbHBIX €MHUIL B TUCHKE.

CnoxxeHue BOJIH, paCCESTHHBIX aTOMaMH.

BriBo popmMyiibl 415 pacueTa CTpyKTYPHOTO (hakTopa Mo KOOpJMHATaM aTOMOB.

Ipumepyt 3a0anuit KOHmpovLHBIX padom

Konmponvnasa paboma 1
(no ananuzy cmpyKkmypHvix munoa)

1). Ha3zBaHnue CTpyKTypHOTO THIIA.

2).
3).

CHHTOHUSL.
Tun pemerku bpaso.

4). Yucno ¢hopMyIbHBIX €IUHUL] B 3JIEMEHTApHOH sTUeiKe.
5). KoopanHannoHHble yncaa U KOOPAUHAIIMOHHBIE MHOTOTPaHHUKHU.
6). Hannuue u i rioTHel e ynakoBKU. 3aceIeHHOCTb MyCTOT.

Konmponsnaa paboma 2
(no ananuzy cummempuu u Yopmsl Kpucmaiiu4ecKux MHO202paAHHUKOB)

1). Cunronus.

2). I'pynna (¢popma) cuMMeETpHUH.

3). Crepeorpaduyeckast IPOSKIUS IEMEHTOB CHMMETPHH.
4). I'momoctepeorpaduueckast MpOEKIHUs TPaHeH.

5). Uucno u Ha3BaHuUeE MPOCTHIX (popm

6). KoopnnHatel 6a3uCHBIX aTOMOB.



Kpumepuu OUECHKU omeema cmydeuma npu 6blnoineHuU KOHmpOJleOIZ paﬁombl

Onenka TpeOoBaHus K 3HAHUAM

OTIINYHO MPUBEJECHbl  TIOJIHBIC  TMPABWIBbHBIC  PEIIEHUS, OTBETHl T'PaAMOTHO
apryMEHTHPOBAHBI

XOPOIIIO JOMYIIEHbl HE3HAYUTEIbHBIC IMOTPEIIHOCTH IIPH OTBETaX Ha BOIPOCHI,

apryMeHTanus Oblia He TOJTHON

YAOBJICTBOPHUTECIBHO B OTB€TAaX Ha HEKOTOPBLIC BOIIPOCHI MOITYIICHBI FPY6BIG OIHI/I6KI/I, qacCTb

BBIBOJIOB HC apryMCHTHUPOBAaHA WJIK apT'YMCHTHUPOBAHA HCIIPABUIILHO

HEYJIOBJICTBOPHUTENHHO | OTBEeTHl HAa 50 u Oosiee % BOMPOCOB OMIMOOYHBI, OOIBLITUHCTBO BBHIBOJOB

HC apryMCHTHUPOBAHEBI WJIM apryMCHTHPOBAHBI HEIIPABUJIIBHO

\S}

6.

Ilpumepnvie mecmoeswle 3a0anus
Tecm 1

CuMMeTpus U IPaBUIIBHOCTH BHEIIHEN (POPMbI IPUPOIHBIX KPUCTATNINYECKUX MHOTOIPAHHUKOB - 3TO:
a) OTVIMYMTENbHAs 0OCOOCHHOCTh KPUCTAITMYECKUX MHOTOTPAHHUKOB

0) o0s3aTenpHast 0COOCHHOCTh KPUCTALUTMYECKUX MHOTOTPAaHHUKOB

B) OTJIMYMUTENbHAS U 00s3aTeNbHast 0COOCHHOCTh KPUCTAUTMYECKUX MHOTOIPAHHUKOB

T') OTJIMYUTENbHAS, HO HE 00s3aTelbHasi 0COOCHHOCTh KPHUCTAJUTNYECKUX MHOTOIPaHHUKOB

. DneMeHTapHas siuerka:

a) I0JDKHA 00J1ajaTh HAMMEHbIIEH CUMMETpPHEH.

0) momkHa 001a1aTh HAUBBICIIEH CUMMETPHEH.

B) HE JIOJDKHA 00JIajaTh CUMMETPHEH

) HE JI0JDKHA 00J1aJaTh HAMMEHbIIEH CUMMETPHEH.

HekoTopelii 371€MEHT CHUMMETpUH, KOTOPBIA JeIUT (Urypy Ha JABE 4YacTH, pacloiOXEHHbIE ApYyT
OTHOCHUTEIILHO IpYyra KaK IPEAMET U €ro 3€pKaabHOE OTPAKEHUE, Ha3bIBACTCS:

a) OCb CHMMETpPHUH, O) IUIOCKOCTh CUMMETPHUH, B) LIEHTP CUMMETPHUH, I)3JEMEHT CUMMETPHUH.

Jluaus nepecedeHus ABYX TUIOCKOCTEH MOJT YTIIOM 90° saBnseTCs OCHIO CUMMETPHU:
a) 2 mopsjka, 0) 3 mopsiaka, B) 4 mopsanka, T) 6 mopsaka.

CDopMyna CUMMCTPUU TeTpaFOHaJ'ILHOI/I AUTINPpaMUIbIL:

2) 3L44L36L,9PC, 6) Li4Lo5PC, B) 6L,9PC, r) LyALo5P,

TonbKO U3 OTHOM I'PaHU COCTOUT:
a) MOHO?/Ip, 0) MUHAKOWJ, B) TUDP.

Tecm 2

Ecan gjis IIOBOM TOYKU KPUCTAJIIA, B3SITOM BHYTPU HET'O, HAMJETCS TAKAS$, UTO CBOMCTBA KPUCTAJIJIA
B OBEUX 3TUX TOUYKAX COBEPIIEHHO AHAJIOI'MYHbI, TO KPUCTAJLJIbI:
a) aHU30TPOITHBI, 0) OTHOPOHBI, B) HEOAHOPOAHBI, T') CAMMETPHUYHBI

S4eiika, BHyTpH KOTOPOU HET y3JI0B:
a) Ha3bIBAETCS MapajlieIorpaMMoM,
0) SIBJISIETCSI IPUMUTHUBHOM DJIEMEHTAPHOM STYEHKON
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B) SIBJIICTCS CIIOKHOM STUCHKOM
T') AABJIIETCS IPOCTPAHCTBEHHOW PEILIETKOMN

3. HekoTopblil 37€eMEHT CHMMETPUH, IPU MOBOPOTE BOKPYI KOTOPOTO HAa HEKOTOPBIN ONpeaeseHHBIN Yroi,
¢durypa coBmeIaeTcs cama ¢ coooi, Ha3bIBaeTCs:
a) OCb CHUMMETPHUH, O) IUIOCKOCTb CHMMETPHH, B) LIEHTP CUMMETPHH,
I') 3JIEMEHT CUMMETPHUH.

4. JluHuA nepeceyeHus YeThlpeX MIOCKOCTEH Mo yriom 45° sBiisiercst 0ChIO CUMMETPHHU:
a) 2 nopsizka, 0) 3 mopsiaka, B) 4 mopsiika, r) 6 mopsiika.

5. dopmyna cUMMETPUH TPUTOHAIBHON TUIUPAMUIBI:
a) 4L36L,9PC, 6) L34L.4PC, B) L39PC, 1) L33L»4P,

6. Hax niyHKOW mepBOro ciioss HAXOIUTCS Map BTOPOro cios. [lycTtora B 000uX CllydasiX OKpYKEHa YeThIPbMs
mapamu. [1ycTOThI Ha3BIBAOTCS:
a) TEeTPa’APUUECKUMHU, 0) OKTadAPUUCCKUMHU, T') TEKCAdAPUISCKIMHU

Tecm 3

1. Ecnm nmoutu Bce pu3HUECKUE CBOMCTBA KPUCTAIIA B PA3IMYHBIX HAMPABICHUSIX PA3JIMYHBI, TO KPUCTAIUIBL:
a) aHU30TPOITHBI, 0) OJTHOPOJIHBI, B) HEOJHOPOAHBI, T') CHMMETPUYHBI

2. PerukynsipHas IJIOTHOCTH 3TO:
a) YUCIIO Y3JIOB HA SIUHUILY TUTOIIAIN
0) 4KCIo y3J7I0B Ha €AMHUILY 0O0BeMa
B) YHCJIO BEPIIIMH HA SIUHUILY 00beMa
T') 9UCIIO Y3JIOB Ha AMHUILY 00beMa

3. HekoTopblil 31eMeHT cUMMETpUU BHYTPH (UTYpbI, Yepe3 KOTOPYIO MpOBeeHa Jtobas mpsMasi, BCTpedaer
OJIMHAKOBbIE TOYKHM 10 00€ CTOPOHBI OT LIEHTPA HA PABHBIX PACCTOSHUSX, HA3bIBAETCSI:
a) OCb CUMMETPHUH, 0) IUIOCKOCTh CHMMETPUH, B) LEHTP CUMMETPUH, T')3JIEMEHT CUMMETPHH.

4. KpI/ICTaHHLI HU3IIEN KaTCropuu HE UMCIOT ocen CUMMCTPUHU NTOPSAAKA BBIIIC:
a)3, 6)2, B)4,1) 6.

5. @®opMyia CHMMETPUH FeKCaroHATbHOW TUTTUPAMU/IB:
a) 3L44L36L,9PC, ©0) Le6L,7PC, B) 6L,9PC, 1) L44L,5P,

Tecm 4

1. Kparuaiimee u3 BO3MOXKHBIX PACCTOSSHUNA MEKy OJMHAKOBBIMU TOUYKaMH B pALy Ha3bIBaETCA:
a) y3en, 0) psij, B) mapaMmeTp psiza, I') rpaHb psja.

2. CTpyKTypa KpUCTajia 3To:
a) OecropsiIOYHOE PACIIONIOKEHNE YaCTHI] B IPOCTPAHCTRBE;
0) KOHKPETHOE PACIOJIOKEHUE YaCTHUI] B IPOCTPAHCTBE;
B) COUETAHHE Y3JIOB U TPaHEH;
T) 3TO CMOCOO MPENCTaBICHUS MEPUOAUYHOCTU MOBTOPEHHUS B MPOCTPAHCTBE OTAEIBHBIX MaTePHATbHBIX
JaCTHUL UJIX I'PYIII YaCTHII.
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5.

6.

5.

1.

DneMeHTapHbIN yroJl IOBOPOTa ONPEAEIAETCS
a) n=360/«z, 6)n=360 “ar, B) n=a/360.

B BbICHIEN KaTErOpyH TOJBKO OJIHA CHHTOHHSL:
a) KyOuueckas, 0) TeTparoHaJibHasi, B) TPUTOHAIbHAsA, 0) poMOUYECKas.

dopmysa CHMMETPHH TeTParoHalIbHOM MPU3MBI:

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

W30oMOp(HBIME SBISIOTCS BELIECTBA!

a) TBEp/ble BEILECTBA, CXOAHbIE 10 XMMUYECKOMY COCTaBYy U MMEIOLIHE pa3Hble 110 pOpMe KPHCTaIIbI
0)TBep/bIe BEIIECTBA, CXOAHBIE [0 XUMUYECKOMY COCTaBY M UMEIOIIHe OJIM3KHE 1Mo (hopMe KpUCTaILIbI
B)TBEP/bIE BELIECTBA, pa3Hble 10 XMMUYECKOMY COCTaBY, U pa3Hble IO (OpMe KPUCTAIIIBI

T')TBEp/IbIC BEIIECTBA, Pa3HbIE II0 XUMHUECKOMY COCTaBY, HO UMEIOIIHE OJIU3KKE TI0 (hopMe KPUCTAIIIBI

Tecm 5

CaBur TOYKU OECKOHEYHOTO PsiJia Ha OMH IMEPUO]] HICHTUIHOCTH BIOJb HAIIPABJICHUS TPAHCIISIIUH 3TO:
a) MEepPEeHOC CHUCTEMBI, 0) CAMMETPUYHOE ITpeoOpa3OBaHHuE,
B) MpeoOpa3oBaHMEe CHCTEMBI, T') HECCUMMETPUYHOE ITPeoOpa3oBaHne

Ilo 3aKOHY IIOCTOsIHCTBA YI'JIOB KPHUCTAJIJIOB!:

a) BO BCCX KpHUCTAJJIaX JAHHOI'O0 BCHICCTBA IIPU OAWHAKOBBIX YCJIOBHUAX YTJIbI MCXKAY COOTBCTCTBYIOIIHMU
rpadnsiMu KpUCTaJIJIOB ITIOCTOSAHHBI.

6) BO BCCX KpHCTAIax JIF000Tr0 BCIICCTBA IIPHU OJAWHAKOBBIX YCIOBUAX YIJIBI MCKAY COOTBCTCTBYHOIIUMHA
rpadsiMu KpUCTaJJIOB ITIOCTOSAHHBI.

B) B HCEKOTOPBIX KpUCTalllax HOAaHHOI'O BCHICCTBA IIPpU OAHWHAKOBBIX YCJIOBHAX YIJIBI MCKIAY
COOTBCTCTBYIOIIIMMHU I'paHAMU KPUCTAIIIOB ITIOCTOAHHBI.

F) BO BCCX KPHUCTAJJIaX HAHHOI'O BCHICCTBA IMPU OAWHAKOBBLIX YCJIOBUAX YIJIBI MCKAY COOTBETCTBYIOIINMHU
rpadsMu KpHUCTAJIJIOB HCTIOCTOSAHHBI.

VYT01 MOBOPOTa BOKPYT JIMHUW MIEPECEUCHHSI IBYX INIOCKOCTEH CHMMETPHH:
a) GoJbIIIe yTia MEeXy MI0CKOCTIMU

0) BIBOE 0OJIBIIIE yTiIa MEXTY TIIOCKOCTSIMHU

B) BIBOE MEHBIIIE YTla MEXY MIOCKOCTIMHU

T) paBeH YTy MEXIY TUIOCKOCTSIMHU

TpuronanpHasi, TeTparoHaJIbHas, TeKCArOHAJIbHAS CHHTOHUHM OTHOCSATCS K KATETOPHUU:
a) HU3IIeH, O) cpelHel, B) BBICIIEH.

(DOpMy.Ha CUMMCTPUU TCTpaFOHaJ'ILHOI/I nmUupaMuabl:

a) L44PC, 6) L44L,5PC, B) 6L,9PC, 1) L44PC,

Tecm 6

OpaunHaKoBbIE TOYKH, CBSI3aHHBIE MEXAY CO00M TpaHCIALUUAMU B OECKOHEUYHOM Psily Ha3bIBAIOTCS:
a) BeplIMHaMH, 0) y371aMHu, B) TpaHsAMH, s4elKkamMu

2. .Yemy paBHBI ABOHHBIE OTHOLICHUS TAPAMETPOB IS ABYX JIIOOBIX TpaHe:

a) OTHOIICHHIO MaJIbIX ICJIBIX YHUCEI
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0) OTHOIICHHIO OOJBIIMX IETBIX YHCEI
B) OTHOILEHUIO MAJIBIX JPOOHBIX YHCEl
I') OTHOLICHHIO JPOOHBIX M IIEIBIX YUCEI

3. .Ecnu ecTh 4eTHast OCh CHMMETPHUU M Ha HEW IICHTP CUMMETPHH, TO TIEPIICHIUKY/ISIPHO K HEH MPOXOJIHT:
a) MIOCKOCTh, 0) OCh, B) LIEHTP, T') OCh U MJIOCKOCTh.

4. PomOuyeckasi, MOHOKJIMHHAS, TPUKJIMHHAS CHHTOHUHU OTHOCSATCS K KATETOPUU:
a) HU3MIeH, 0) CpemHeH, B) BHICIICH.

5. dopmyna cMMMETPUH TPUTOHAIBHOMN MUPaAMUIbIL:
a) L44PC, 06) LsPC, B) L33P, 1) L44PC,

U, B) IETJISIMU, NTapajljiesiorpaMMaMu

Tecm 7

1. Yro Takoe omepanuu CHMMETPHH:

a) oTpakeHue, O) BpallleHHEe, B)OTPAKEHHUE U BpallleHHE, T) MEePEHOC U3 OJTHON TOUYKH B IPYTYIO

2. Ecmu ectb ochb CUMMCTPUHU II-TO NOpAAKa W BAOJb HEC MPOXOJUT INNIOCKOCTH CHUMMETPUHU, TO TaKHUX

IJIOCKOCTEN

a)n, 0)n-1, B)ntl, r) 2n

3. ®opmyna cuMMeTpHH Kyoa:
a) 3L44L36L,9PC, ©0) 3L44L36L,6PC, B) 3L46L,9PC, r) 3L44L36L,9P,

4. dopmyna CHMMETPUH FeKCarOHATbHOW TUPAMU/IBI:
a) Le4PC, 0) Lg4L,6PC, B) 6LsPC, 1) Lg6P.

5. Han HYHKOﬁ MEpBOro CJI0A HaXOAUTCA 1Iap BTOPOIro CJIOs. HYCTOTa B 000HMX ClIydadXx OKpPY’KC€HA HICCTbIO

mrapami. [1ycToThI Ha3bIBAIOTCS:
a) TeTpa’JpUYECKUMH, 0) OKTadIPUUECKUMH, T') TEKCAdIPHUECKUMHU

Kpumepuu OUEHKU omeema cmydenma npu 6blNOJIHEHUU MeCmaoe6blx 3a0aHuil

Onenka

TpeGoBanus K 3HAHUAM

OTJIMYHO

OneHka «OTJIIMYHO» BBICTABISETCS CTYAEHTY, €CIM OH TJyOOKO H
IIPOYHO  OCBOWJI  IIPOTPAaMMHBIA  MaTepuall,  HCUYEPIIBIBAIOLIE,
MIOCJIEOBATENBHO, YETKO U JIOTUYECKH CTPOMHO €T0 M3JIaracT, yMeeT
TECHO YBSA3BIBaTh TEOPHUIO C MPAKTHKOW, CBOOOJHO CIIpaBisieTcs C
3aJla4aMM, BOIPOCAMH M JPYTUMH BHJAaMU IPUMCHCHMs 3HAHUH,
[IpUYEM HE 3aTPYAHSETCA C OTBETOM IIPU BHUIOU3MECHEHUM 3aJaHUM,
MIPaBIJILHO OOOCHOBBIBAET MPUHSITOE PELICHHE.

XOPOLIO

OI_ICHKa «XO0pOoIo» BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
mMarepuajl, rpaMOTHO W IO CYWICCTBY H3JIara€t €ro, HC JJOITyCKas
CYIICCTBCHHBIX HETOYHOCTEe!l B OTBETE Ha BOIIPOC, IIPABUIBHO
IMPUMCEHACT TCOPCTHUUCCKHUEC IMOJTOXCHUA MPU PEHICHUNU MNPAKTHYCCKUX
BOIIPOCOB U 3a1a4, BJIaJICCT HCO6XOIlI/IMBIMI/I HaBbBIKaMU U IpUEMaMH UX
BBITIOJTHCHNA.

YAOBJICTBOPHUTECILHO

OI_ICHKa «YHAOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, €CJIM OH
HMCECCT 3HAHUA TOJIBKO OCHOBHOI'O XapaKTEpa, HO HEC YCBOHII C€ro
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JeTajel, JOMyCKaeT HETOYHOCTH, HEJOCTAaTOYHO  IPaBHILHBIC
(GOpMyIMPOBKH, HAPYIICHUS JIOTUYECKOW IOCIIEOBATETLHOCTA B
U3JI0KCHHUH MIPOrPAMMHOI0 MaTepHaia, HCIBITHIBACT 3aTPYIHCHHS TIPU
000CHOBAHHNH OTBETA.

OneHka «HEeyIOBIETBOPUTEIHHOY» BBICTABISETCS CTYACHTY, KOTOPBIN
HCYOOBJICTBOPUTCIIBHO | HC 3HACT 3HAYUTCIILHONM YacTH OporpaMMHOIO0 MaTt€puaja, AO0IYyCKacT
CYLIECTBEHHbIE OLIMOKHU, UMEET 3aTPyJHEHUS MPU OTBETE Ha BOIPOCHI
u 000CHOBaHUU OTBETOB. Kak MPaBUIIO, OLIEHKA
«HEY/IOBJICTBOPUTEIILHO» CTaBUTCSI CTyJIEHTaM, KOTOpble HE MOTYT
MPOJOJKUTh ~ OOydeHHe ©0e3  JONOJIHUTENbHBIX  3aHATUH  TI0
COOTBETCTBYIOIIEH AUCIUILIUHE.

Tunosbie BONPOCHI K KOJUIOKBHYMY 10 TEOPHMU CUMMETPUH H OCHOBAM
reoMeTPUYECKOr0 CTPOEHNS KPHCTALIOB

1). IonsATHE O NPOCTPAHCTBEHHON CUMMETPUHU
2). OCHOBHBIE IPOCTPAHCTBEHHBIC AIEMEHTHI CHMMETPHHU: TNIOCKOCTH CKOJIB3SIIEr0 OTPAKEHHUS,
BUHTOBBIE OCH.
3). OcoOeHHOCTH B3aMMOJICHCTBUSI TPOCTPAHCTBEHHBIX JICMEHTOB CHMMETPUH, KOOPANHATHBIN
croco0 BbIBOJIA TPYIIIT CUMMETPUH.
4). TlpaBUIbHBIC CUCTEMBI TOUCK, OOIINE U YACTHBIC CHCTCMBI.
5). KpaTHOCTb IpaBHIbHBIX CHCTEM TOYEK, POJIb IPABHIIBHBIX CHCTEM B CTPYKTYPHOM aHaJH3e.
6). XuMuueckasi CBA3b B KPUCTAIIAX, KOOPIUHAIMOHHOE YHCIIO.
7). CucTeMbl aTOMHBIX U HOHHBIX PaJUyCOB.
8). KoHuenmus mIoTHEHUIINX YIIaKOBOK aTOMOB M HOHOB, OCHOBHBIC THUIIbI YIIAKOBOK: JABYXCIIOWHAS U
TPEXCIIONHAS.
9). OCHOBHBIE THITBI ITYCTOT U MPHHIIUITBI PACUYETa UX 3aCCIICHHOCTH.
10). ITonsTHE O TBEPBIX PACTBOPAX, OCHOBHBIC THITBI PACTBOPOB: 3aMEIICHHS, BHSAPCHUSI, BHIUUTA-
HUS.
11). OcHoBHbIE (a30BbIC qHATPAMMBI C TBEPABIMU PACTBOPAMH.
12). Tlpenensl pacTBOPUMOCTH, 3aKOH Berapa.
13). JleheKThl KPUCTATUTHYECKON CTPYKTYPBI, TOUCUHBIC U MPOTSIKEHHBIC T1e(EKTHI.

Kpurepun oneHuBaHNs 0TBETOB

KonnokBuym cuutaeTcst ciaHHBIM, €CJIM OTBEYAIOLIUH 1aeT JOCTATOYHO MOJIHBIN OTBET, IOHUMAET
CBSI3b MaTepHalla JaHHOTO pa3jiela ¢ ApYTHMMH, B CIIy4ae 3aTPyIHEHUN OTKJIMKAETCS Ha MOJCKAa3KU U
HaBOJISIIME BOIPOCHI.

KomnokBuym cunTaeTcsi HECJaHHBIM, €CJIM OTBEYAIOLIUI HE MOXKET JaTh Pa3BEPHYTOrO OTBE-TA, EMY HE
MTOMOTalOT MOJCKa3K! ¥ HaBOASIINE BOIPOCHI.

Tunoewsie 6onpocel K 3ausume no 1ad6opamopHvim padomam

1). OcHOBHBIE TUTIBI PEIIETOK, peleTku bpasa.

2). TIpUMHUTHBHBIC U ICHTPUPOBAHHBIC PEIICTKH.

3). Kpucrammmyeckas pemerka 1 HHAEKCH Muiiepa.

4). KBagpatudnbie (OPMbI OPTOrOHATBHBIX CHHTOHUH.

5). [IpuHIMITBI MTHOUIUPOBAHUS BHICOKOCUMMETPUYHBIX KPUCTAILIOB.
6). Pacuet mapamMeTpoB PEeHICTKHU 10 MEKILIOCKOCTHBIM PACCTOSIHUSM.
7). DiaeMeHTapHbIe IPHUHLIUIIBI TU(PPAKIHH.

8). Ycnosus nudpaximu mo Jlayo.
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9). MeTox BpalieHusi.

8). ®opmyna Bynbda-bparra u «otpaxarenbHas» Iuppakius.

9). Pentrenoda3oBblii aHATH3.

10). OcHOBHBIC IPUYHHBI TIOTACAHUHN TUPPAKIIMOHHBIX PE(ICKCOB.

11). 3aBHCUMOCTB CTPYKTYPHOTO (pakTOpa OT KOOPAWHAT M MHAECKCOB Muiuiepa.

Kpumepuu 3auwumot 1adopamopnoi padomaut

PaboTa cunTaercst 3alUIICHHOMN [TPU CICAYIOLIUX YCIOBHUSX:
- Y4aCTHC B BBIIIOJIHCHHUU pa6OTBI;
- IpeIOCTaBICHHE 0TYeTa, O(OPMIICHHOTO B COOTBETCTBHU C Y4€OHO-METOAMICCKUMH ITOCOOHS-
MH K JJaOOpaTOpHBIM paboTam;
- KpaTKHe, HO JIOCTATOYHO COZIEPKATeIbHbIC OTBETHI HA 2—3 BOIpPOCA U3 MPHIIAraeMOro CIUCKa.
[Ipu HeBbIMONHEHHH TIOO0TO W3 TPeOOBAHWM, MEPEUMCICHHBIX BBIIIE, OCTAJIbHBIE MOTYT OBITH
3a4TeHBI, HO paboTa He OyIEeT CUUTATHCS 3aLIUIICHHON, TOKa He Oy/IyT BBIIOJIHEHBI BCE TPEOOBAHUSI.

Hpumepnbte KOHmMpOJ1bHblE 60NPOCHL K 3aUenty

1. Ilpenmer u 3amaun KpUCTALIOXUMHH. KpUCTAIIIOXMMHS KaK 4acTh XMMHH M KAaK METOJ MCCIIEIOBAHUS
XUMHu4eckux BemiecTB. OcHOBHOM 3akoH kpuctamioxumuu (Iompammuar, Kamycrtunckuit). OOGmue
cBoiicTBa kpuctamuioB. ®opmyna Diinepa-/lekapra.

2. OcHOBHBIE ATAlbl HCTOPUH PEHTTEHOCTPYKTYPHOI'O aHAIM3a U KPUCTAIUNIOXUMHUHU.

3. Tumbl XMMUYECKUX CBSI3€d B KpUCTauIax. JHeprusi cBsizeil. ['omMo- U rerepomecMuuecKue CTPYKTYPHI.
Xapaxrep cTpyKTypsl. [Ipumepsr.

4. CtpyktypHble THIIBL. M30cTpyKTypHOCTh. OncaHKe NPOCTEHIINX KPUCTAIUIMUECKUX CTPYK-TYP.
5.M3omopdusm. CTpyKTypa TBEpIBIX PaCTBOPOB.

6. IlomumopdusMm, nonutunus, Mopdorponus. MOHOTPONHBIE W HSHAHTUOTPOITHBIC IOJIUMOPQHBIE
[IpEBpAILCHHUS.

7. TIHIIY u INIIK. Onucanue KpUCTAIIMYECKUX CTPYKTYpP NMPOCTHIX BEIIECTB B paMKax INpEACTaBIECHUH O
MY u ITHIK.

8. Ilycrotsl B ITHTY u [NIIK. Onucanne KpUCTAIINYECKUX CTPYKTYp OMHAPHBIX M TEPHAPHBIX COCAMHEHUN
B pamkax npeacrasienuii o IIITY u ITIIK. [Tpumepsr.

9. Kpucrannnueckue CTpyKTypbl METAJUIOB.

10. Kpucramundyeckue CTpyKTypbl IPOCTBIX BELIECTB, 00pazoBaHHbIX p-3iaemeHTamu VIII, VII u VI rpynn
MEPUOINYECKON CUCTEMBI.

11. Kpucrainmuyeckue CTPYKTYypbl MPOCTBIX BEIIECTB, 00pa3oBaHHBIX p-anemeHTamu V, IV u III rpynn
[IEPUOAUYECKON CUCTEMBI.

12. Kpucramiueckue CTpyKTypbl HHTEPMETAIIUIOB.

13. Kpucramiuuyeckue CTpyKTypbl OMHApHBIX COEIMHEHHH, ONMHChIBAEMbIE B paMKaxX MpPEeACTaBICHUH O
MY u ITHIK.

14. OOmast XapakTepHCTUKa KPUCTAJUIMYECKUX CTPYKTYp OWMHApHBIX coeauHeHuil. [lpumepsl. AxypHble
CTPYKTYPHBIE MOTHBBI.

15. O6mas XxapakTepucTUKa KPUCTAUTMUECKUX CTPYKTYP TEPHAPHBIX COSAMHEHUH.

16. CTpyKTypHBIil TUIT TEPOBCKUTA. CErHETOANEKTPUKH.

17. CtpykrypHblii THI mnuHend. HopmanbHas (mpsiMasi) U oOpalieHHast IIIMHHEb.

Koaddunment obpamenus. epputhl U UX CBONCTBA.

18. CtpykTypbl cunukartoB. L{eonuTsl.

19. 3naueHne peHTTEeHOCTPYKTYPHOTO aHAIN3a U KPUCTAJUIOXUMHUH JIJIST XUMUU U MOJIEKYJISIPHON OMOJIOTHH.
basbl CTpyKTYpHBIX JaHHBIX.

20. Ilonarue o peHTreHorpaguu. ABToMaTHUYECKUE JUPPAKTOMETPHI.

21. Meron nopoika B peHtreHorpapuu. Munexkce Muiepa. MeXIJIOCKOCTHBIE PacCTOSHUSA. Y paBHEHHE
Bbparra-Byneda. Ilopsaok orpaxkenusi. Penrrenorpamma. Ilpencrasienne o peHTreHoha30BOM aHAIU3E.
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22. CpaBHEeHHE pa3HBIX TUGPAKIIMOHHBIX METOJOB U3YUYCHHS KPUCTAIUTMYECKON CTPYKTYPBI.

23. I'pynnbl cummerpuu. Omnepanuu ¥ JIEMEHTbl CHUMMETPUHU. 3aKpbIThIE OINEpPAallUd U 3JIEMEHTHI
cumMmerpuu. HMuBepcus. IloBOpoTHbIE UM HMHBEPCHOHHBIE OCH, CBOWcTBa. OmnucaHWe CUMMETPUU
HETNepruoJNIecKuX 00BbeKTOB. [Ipumepsi.

24. TouyeuHsble TPYIIIbl, CAMBOJIBI, IPUHIUIBI UX TOcTpoeHus. [Ipeaensbubie rpynmel. [Ipumepsr.

25. Ilpoekuuu 3J1eMEHTOB CUMMETPHH.

26. CumBonuku ['epmana-Morena u Illendumca. 3epkaabHble MOBOPOTHI U 3€PKAIBHO-TIOBOPOTHBIE OCH,
COOTHOLIEHUS C UHBEPCUOHHBIMH.

27. Tpaucnsuuu, WX TUCKpeTHbIE Tpynnbl. Kpucrammmueckas pemerka, ee Oasuc. [IpumuTtHBHBIE U
HENPUMUTHBHBIE MAPAJUIEIIOrPAMMBI U NTApaJUIEIEIUIIEAb] TOBTOPSIEMOCTH.

28. Cummetpus pemeTkd. ['omo3pudeckue rpymmbl, uX cBocTBa. OcoObIe HANpPABJICHHUS B PEIICTKE, WX
CBOMCTBA.

29. Kpucrammorpaduueckre KOOpJIWHATHBIE CHCTEMBbI, WX BbIOOp. ba3uc kpucramiorpapudeckoi
KoopauHaTHOM cuctembl. KoopauHaTHbI KpecT. OnemeHTapHas sueiika. [lapameTpsl pemerku. Bumsl
KpUCTAIIOTPpaQHUECKUX KOOPAUHATHBIX CHCTEM I Pa3HBIX THIIOB CUMMETPUU perieTKu. CHHTOHUS.

30. Cnoco0bl pa3melleHus y3J10B B djieMeHTapHo stuelike. Tunsl bpasa. [Ipoekius s3nemeHTapHOM AYeHKU.
31. OcHOBHBIE CTPYKTYpHBIE THUIBI Ui KyOW4eckod CHHTOHUHU. Yuciao (OpMyNbHBIX €IUHUI] B
JJIEMEHTapHOU siuelike. PEHTTeHOBCKas INIOTHOCTh KPUCTAILIA.

32. Kpucramnorpadpuyeckue TOoUYeuHble Tpymibl. CHUMMETpUsS KPUCTAIMYECKOTO MHOTO-TPaHHUKA.
[Ipumepsl.

33. OTKpbIThIE ONEPALIMH U SJIEMEHTHI CAMMETPHH.

34. IIpocTpaHCTBEHHBIE TPYIIIBI CAMMETPHH (CUMMOP(GHBIE 1 HECUMMOP(]HBIE), IPUHIIUIT UX BBIBOAA.

35. KpucranioxumMuueckue paauychl, COOTHOIIEHHE ¢ opOuTanbHbIMU. MonHble paguycel. Meton Jlanne.
Merannnueckue, KOBaJ€HTHbIE, BaHIepBaalibCOBbI paanychl. [lonpasku ['onpa-mmMuaTa.

Kpurtepuu oneHKH 0TBeTa Ha 3a4eTe

Ounenka Kputepun orBera

3auTeHo I'my6okoe u xopollee 3HaHHWE U NMOHMUMAaHUE MpeaMeTa, B TOM YHUCIe
TEPMHUHOJIOTUU u OCHOBHBIX MOHSITH; TEOPETUUYECKHUX
3aKOHOMEPHOCTEN; (bakTHUeCKuX JAaHHBIX; 00CTOSITENbHBIH,

JIOTUYECKHI ¥ TPAaMOTHBIA OTBET BO BpeMs CJIa4yM 3a4eTa; yIEIbHbBIN BEC
OLIMOOK MPU KOHTPOJILHOM TeCTUPOBaHUH — He Oonee 50%.

He3aureno Cnaboe 3HaHUE OCHOBHOW TEPMHUHOJIOTHH, TEOPETHUECKUX
3aKOHOMEPHOCTEH, (PaKTHUECKUX TaHHBIX, OITMOOYHBIN OTBET Ha
3aueTe; yAeNbHbII BeC OMMOOK P KOHTPOIHHOM TECTUPOBAHUU —
6o1ee 50%.

9. VYYEBHO-METOJAUYECKOE 1 ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCHUTIINHBI

9.1. YueOHas ureparypa:

a) OCHOBHas:

1. M.IL.IIackonbckas. Kpucramiorpadus. M.: Beicias mkosna, 1984.
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2. W.Hapaun-Cab6o. Heopranuueckas kpucramuioxumus. byganemr, 1968.

3. bokuii I'.b. Kpucrannoxumus. M.: Hayka, 1971.

4. 3opkuii [I.M. CumMeTpust MOJIEKYJT U KPUCTAUIMYECKUX CTPYKTYp. M.: u3n-Bo Mock. YH-Ta, 1986

5. 3opkwuii [1.M. 3agaynuk Mo KpUCTAIUIOXUMUH U KpucTatorpadguu. M.: M31-B0o MOCKOBCKOTO yH-
Ta, 1981.

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

0) 10MOJTHUTEIbHAS:

1. Tlopaii-Kommn M.A. OCHOBBI CTPYKTYPHOI'O aHaIM3a XMMHUUYECKUX coequHeHui. M.: Beiciiuik.,
1982.

2. Kuraiiropoackuii A.M. Monekynsipasie kpuctauisl. M.: Hayka, 1971

3. Yoamic A. CtpykTypHas Heopranudeckas xumus: B 31.M.: Mup, 1987-1988,T.1,2,3.

9.2. UnTepHeT-pecypchbl

http://c-books.narod.ru/pryanishnikovl_2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NoakowhE

9.3. IlporpammHoe o0ecrieyeHue

YHuBepcurer odecnieueH He0OX0JUMbIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOTHO
pacrpocTpaHsAeMOro MPOrpaMMHOT0 00eCIIeYeH s, B TOM YHCIIe OT€YECTBEHHOI'O IPOU3BO/ICTBA.

Kaxnpiii oOyuaromuiicss B TeueHue BCEro nepuojia o0yueHus: o0ecrnevyeH HHANBUAYAIbHBIM
HEOI'PaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(pOpMallMOHHO-00pa30BaTeIbHON Cpeie YHUBEPCUTETA U3

000 TOUKH, B KOTOPOM MMEEeTCs 10CTYI K MH(OPMaLlMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»

KaK Ha TCppUTOPUN YHUBCPCUTCTA, TAK U BHEC €C.

VYHHUBepcUTeT 00ecTedeH CIEeAYIONMM KOMIUIEKTOM JIMLIEH3MOHHOTO ITPOrpaMMHOT0 00ecrieueHusl.
1. Jlunen3uoHHoe mporpamMmHoe o0ecnieueHue, ucnoiabzyemoe B UHrl'yY
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. TIporpammusrit kommuiekc MMUC “Busyanbnas Ctynust TectupoBanus™
1.4. Anrtusupycnoe [10 Eset Nod32
1.5. CnpaBouHno-nipaBoBas cucrema “I'apant”

Hap;my C TPAAUTUOHHBIMU U3JJAHUAMU CTYACHTHI U COTPYAHUKH UMCIOT BO3MOKHOCTD ITOJIB30BATHCA
SJICKTPOHHBIMHA ITOJIHOTCKCTOBBIMU O6azaMu JaHHBIX:

Tabruua 9.1.
Ha3zBanue pecypca Cceblaka/noctyn
DnekTpoHHas OnMOIMoTeKa oHaiH «ETUHOE OKHO K http://window.edu.ru
00pa3oBaTEILHBIM pecypcam»»
«Obpa3oBarenbHbIN pecypc Poccum http://school-collection.edu.ru
denepanbHbI 00pa30BaTENBHBIA TOPTAI: YIPEIKICHHS, http://www.edu.ru —
nporpammsl, cranaptel, BY3b1, Tectsl EI'D, TA
deepanbHbIil IEHTP HHOOPMAITMOHHO-00Pa30BaATEIBbHBIX http://fcior.edu.ru -
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/

pecypcoB (PLINOP)

3bC "KOHCVYJIbTAHT CTYAEHTA". DnektpoHHas http://polpred.com/news

O61OIMOTEeKa TEXHUYECKOTO BYy3a

UznarensctBo «JlaHby. DICKTPOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -

cucTeMa

Pycckas BuptyanbHas Oubanorexa http://rvb.ru —

W3znarenscTBo «JlaHb». D1eKTPOHHO-OMOIMOTEUHAS http://e.lanbook.com -

crcTeMa

E>xenenenbHuk Hayku u oopasoBanus lOra Poccun http://old.rsue.ru/Academy/Archive

«AKameMus» s/Index.htm

Hayunas snekrponHasi 6ubiauoreka «e-Libraryy» http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0MOIMoTeuHast cuctemMa IPRbooks http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPABOYHAs CUCTEMA JJOKYMEHTOB B cepe http://www.informio.ru

obpazoBanus «MHpOpMHO»

NudopmarmonHo-mpaBoBas cucteMa «l apaHT» CeteBas BepcHs, IOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPITOPATHBHOM
cetu Unurl'y

DNeKTpOHHO-0MbIMoTeuHas cucrema «lOpait» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

TpeboBanust K ayAUTOPHUH TSI IEKIIMOHHBIX U MPAKTUYECKHUX 3aHATUIN: OeclIyMHas CBETast
ayTUTOpHS Ha 25 MOCaI0YHBIX MECT C JOCKOM.

TpeboBanus k ayauropun Juist 1ab0paTOpHBIX 3aHATUI: Jaboparopus 60-70 M? C BBITSKKOI, OOLMM U
MECTHBIM (HaJl MIECThIO paOOYMMH CTOJIAMHU) OCBEIIIEHUEM, KaHATM3aluel (X0IoaHast U ropsiyasi BOa).

TpeboBanust K crenualu3UpOBAaHHOMY OOOPYIOBaHHIO: BBITSKHOM mIKad, XUMUYECKH CTOMKas
paKoBUHA, IIECTh JTa0OPAaTOPHBIX CTOJOB CO CTOMKHM MOKPBITUEM, OJIUH CTOJ TpernojaBaTelis, IBeHaIIaTh
71a00PaTOPHBIX CTYJBEB, JOCKA, TEXHUYECKUE U aHATUTHUYECKHUE BECHI.

Teopernyeckuii Kypc:

Jlexuuu, Npe3eHTauu

KoHTpoJibHBIE TECTHI.

Crnircok BONpoCoB [UIsl TPOBEIEHUS KOJJIOKBUYMOB.
TaOnuipl- OyMa)kHbII BapuaHT O00JIbIIOTO opMmaTa.
BapuanTs! 3aaHuit 17151 KOHTPOJIBHBIX paboT.

agrwdE

JIaGopaTopHbIii NPAKTHKYM:

1. Tematuka u onucaHue JgabOpPaTOpPHBIX paboOT (cHeuuasbHO pa3paboTaHHBIH W W3JAHHBIN
71a00paTOPHBII MPAKTUKYM JUISI CTYJI€HTOB XUMHUYECKOT0 HAIIPABJICHHUS).

HaGop xuMuuecknx peakTHBOB K KaXKJ01 JJabopaTopHOU padoTe.

3. JlabopaTopHble yCTaHOBKH, 000PYIOBaHHE.

N

11. METOAUYECKUE YKA3ZAHUA JJIs1 OBYUYAIOLIUXCA
ITO OCBOEHHMIO TN CHUITJIMHBI
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Jljig ycrienrHoro 0CBOCHHUS JIEKIIMOHHOTO MaTepuana o0ydaromuecs JOHKHBI MOCemaTh JIEKIUUA U
KOHCIIEKTUPOBATh UX B CIIELIMAIBHYIO TETPab.

OueHb MoJIe3HO Nepe TEKYIIEH JeKIUeld MPOCMOTPETh MaTepUall MPEIbITYIICH.

IIpy KOHCHEKTUPOBAHMHU CIIEAYET 3alMChIBATh JIUIIL OCHOBHBIE IOJIOXKEHHUS, M0-CJIEI0BATEIbHOCTD
BBIBOJIOB 3aKOHOB U ypaBHEHHUM, BOCIPOU3BOJUTH HEOOXOAMMBIE CXEMbl U PUCYHKU. Eciau BO3HHKAIOT
BOIIPOCHI 10 YaCTHU MaTepuana U HET BO3MOXKHOCTH BBIICHUTH UX Cpa3y, CIEIyeT OTMETUTh OCTaBILLIEECS
HEMOHSTHBIM M IOCJIe JIGKIIMH (B CBOOOJHOE BpeMs) HAMTH COOTBETCTBYIOIIMI MaTepuan B JIUTEpaType,
WHTepHeTe Wiy BBISICHUTD Y MPEN01aBaATEN BO BpeMs IPAKTUUECKUX 3aHATUN WIN HA KOHCYJIbTALUsX.

[Ipu moAroToBKE K KOHTPOJIBHBIM paboTaM HEOOXOJWMO MOBTOPUTH COOTBETCTBYIOIIMM MaTepuai. [lo
KOHTpoJbHOM Ne 1 Hanbomnee BaXKHBIE BOIIPOCHI:

- HOMEHKJIaTypa CTPYKTYPHBIX TUIIOB;

- OCHOBHBIE THIIbI PEUIETOK;

- METO/IMKa MOJICYeTa YUCIIa aTOMOB U (DOPMYJIBHBIX €IUHUI] (MOJIEKYI), TPUXOAAIIUXCS Ha
AJIEMEHTAPHYIO AYECHKY;

- BBISIBJICHUE IIOTHEUIIEH YIIaKOBKH;

- OIIPE/CIICHHUE TUIIA INIOTHEUIIEH YIIAaKOBKU;

- aHaJIM3 3aCEJICHHOCTH MyCTOT;

- KOOPJIMHAIIMOHHBIE YUCJIa U KOOPAUHALMOHHBIE MHOIOTPAHHUKH.

[To xouTponpHOI padoTte No 2:

- IPUHIUIIBI TIOCTPOCHUS CTEPEOTrpaPUIecKOi MPOSKIIUH FITEMEHTOB CHMMETPHH;

- IPUHIIUIIBI TOCTPOEHUSI THOMOCTEpeOorpapruuecKoi MpOoeKIUU TpaHel KpUCTaNInYecKOro
MHOT'OTPaHHHKA;

- pa3MHOXKEHUE TpaHell 2IeMEeHTaMH CUMETPHH;

- 0COOCHHOCTH B3aUMOJICHCTBUS 3JIEMEHTOB CHUMMETPHH JPYT C JPYTOM;

- KaccuduKaIus IpocThiX Gopm;

- OCHOBHBIE THIIBI TPOCTHIX (HOpM.

PexkoMenayeTcsi Takke BHEYpOUHOE MOCEIIEHUE JTabopaTopuu C 1EIbI0 MOBTOPEHHS MaTepuana Mo
M3Y4YEHUIO KPUCTAJUIOB HA MOJIENSIX, UMEIOUINXCS B Ja00paTOpUH, OCKOJIBKY 3TOT HarJIsAHBIA MaTepuai He
MOKET OBITh JOCTYMHBIM BHE JabopaTopuu. PexomeHayeTcs oOpamaThCsi K MepcoHally JabopaTopuu 3a
HEO0OXOIMMBIMU Pa3bsICHEHUSIMU U KOHCYJIbTAIIUSIMHU.

[Ipy mOArOTOBKE K TMPAKTUYECKHM M  JTa0OpaTOPHBIM 3aHATUSIM HEOOXOAMMO TOBTOPHUTH
TEOPETUYECKYI0 YacTh KaK IO KOHCIEKTaM JIEKIIMA U ydyeOHMKaM, TaK U MO0 COOTBETCTBYIOIIEMY y4eOHO-
METOJIMYECKOMY MTOCOOHUIO.

KomnokBuym mpu3BaH 3akpenuTh MaTepuasl MO MPOCTPAHCTBEHHON CHUMMETPUU U TE€OMETPHUYECKUM
3aKOHOMEPHOCTSM (POPMHUpPOBAHUS CTPYKTYpbl M BHemrHed (opmbl kpuctamioB. [Ipu moaroroBke K
KOJUIOKBUYMY TakXe HEOOXOIMMO TIIATEIbHO MpopadoTaTh MaTepuaj, HUCIOb3ys KOHCIEKTHI JIEKIIHH,
yueOHbIe U y4eOHO-METOANYECKHE TOCOOUs, Ipyre UCTOUHUKH (CTIPaBOYHMKH, SHLIUKIIoNeauH, IHTepHeT).

3aueT ¢ OLEHKON — 3TO 3aBEpIIAoIlee OLEHOYHOE CPEJACTBO MO AUCLUUILIMHE, O3BO-JISAIONIEE YTOUHHUTD
YPOBEHb YCBOEHMsI MaTepuana oOyuaromumucs. [Ipu moAroroBke k 3ayery, B 00ILIEM, PEKOMEHAYIOTCS Te
e JIeUCTBHUSA, YTO U B ClIydae IPYruX KOHTPOJIbHBIX MEPOIPHUATHI: TIIaTeNbHas IpopaboTKa MaTepuana 1o
KOHCIIEKTaM JIEKIIMH, Y4eOHBIM U y4eOHO-METOAMUYECKUM IOCOOMM, APYyruM HcTouHukd. Kpome sroro,
HEe0oOXOIMMO BBIIETUTh Haubosee TpyAHblE pa3felbl U cPOopMyIHPOBATH BOIPOCHI MPEMOAABATENIO K
KOHCYJIbTAIIH IIEPE 3a4E€TOM.
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PaGouas mporpamma nucuuruinHbl «KpHcTanioXuMusy» COCTaBlIeHAa B COOTBETCTBHM C TPeOOBAHUSIMHU
@®I'OC BO mno cnenmansaoctu 04.03.01. «Xumus (ypoBeHb OakanaBpuara)y, YTBEP)KICHHOTO MPUKA30M
MunuctepcTBa o6pazoBanus U Hayku Poccuiickoit @enepanuu ot 17 uromst 2017 . Ne 671

[Iporpammy cocraBmia: K.T.H., mipodeccop kadenpwl xumun Apuakona P.J1.

Pabouas mporpamma yTBepik/eHa Ha 3aceJaHUU Kadeapbl XUMUU

IIpotokon 3acemnanuss Ne 10 orT « 20 » WIoHA 2023 r.

Pabouas nmporpamma oj00peHa y4eOHO-METOANIECKIM COBETOM_XHMHUKO-Onoornueckoro__dakynbrera

[Tpotokon 3acemanuss Ne _ 10 oT «_26__ » uioHA 2023 .

HporpaMMa pPacCMOTpCHA Ha 3aCCAaHNHA y‘le6HO'MCTOI[I/I‘IeCKOFO COBCTAa YHUBCPCUTCTA

[Iportokon 3acemanust Ne _ 10 OT «_ 28 » WIOHSA 2023 .
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CgeneHus 0 nepeyrBeps;KIeHUN MPOrPaMMbl HA OYepeaHOol YUeOHbIH roJl M perucTpanun u3MeHeHn il

YyeOHbIil
roa

Pemenue
Kadeapsl
(Ne mpoTokoia,
J1aTa)

Buecennble n3MeHeHU

[Toamnuce 3aB.
kadeapoi
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