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1. EJIX OCBOEHUA JUCLHHUITJINHBI

HeJIHMI/I OCBOCHUSA JUCHHUIIJIMHBI «KpI/ICTaJIJIOXI/IMI/Iﬂ» ABJAIOTCH:

- u3ydyeHue (PyHIAMEHTANBHBIX MOHATUHN, NMpPEACTaBICHUA U (UIUKO-XUMHUUECKUX MOJIENEH,
HCHOJIb3yEMbIX TIPU OMMCAHUM CTPYKTYPhl XUMHUECKUX COCTMHEHUN B KPUCTAUTMYECKOM COCTOSIHUU U

B IMPAKTUYECKOM HCIIOJIb30BaHUHN ITO0JTYYCHHBIX 3HAHWI A peIICHHUA KOHKPETHBIX

TEXHUYECKHX 3a]1a4;
- (opMupoBaHHE CHCTEMHBIX 3HAHUM, MO3BOJSIOIIMX TIIIyOXKe MOHSTH SIBICHUS MPUPOIDI,
TEOPETUUYECKH OCMBICIIUTD IIUPOKUN KPYT XMMUYECKUX SIBJIICHUM;
- pa3BUTHE y CTYICHTOB 3HAHUM M YMEHHMH B PELICHUU MPAKTUYECKUX BOIPOCOB B 0OJIACTH
KPUCTAJUIOXUMUMU;
- pa3BUTHE HAYYHOTO MHUPOBO33PEHUS CTYACHTOB.
dopmupyemble AUCHUILTUHONW 3HAHUS U YMEHHUS FOTOBST BBIITYCKHUKA JaHHONH 00pa30BaTeIbHOM

HAay4YHbIX H

MIPOTrpaMMBbI K BBITIOJIHCHHIO CJIEIYIONUX 0000IIEHHBIX TPYIOBBIX (PYHKIIUHN (TPYAOBBIX (YHKIIHH):

Tabnuya 1.1.
Koa n O000menHbIe TPYAOBbIE (PYHKIUH TpyaoBbie GpyHKIIUH
HaMMEHOBaHHe Kon HanmeHoBaHue Yposenb HaumeHoBaHue Kox | YpoBenn
npogdeccuoHaATbHO kBaaugu (moxypose
o Kaluu Hb)
CTaHJapTa KBAJIH QUK
alnum
01.001 IMenaror [Menarornveckas Oobmenenarornyeckas A/01.6
(memarormyeckas JIeSITEIbHOCTD IO ¢ynkuus. O0yueHue 6
IeSTeJIbHOCTDH B MPOEKTUPOBAHUIO 1
OIIKObHOM, pganmallljnn Bocrnuratenbhas A/02.6
HAYAJIBLHOM 00pazoBaTenLHOTO JICATCILHOCTD 6
o0memM, A pouecca
OCHOBHOM 001IIEM, 00pa3oBaTeNbHBIX 6
cpeHeM 001IEeM OpraHu3aIMsIX PassuBaiomas A03.6
JeSITETBHOCTh
00pa3oBaHNH) JTOTIIKOJIEHOTO,
(BocnuTaTeN b, Ha4aJIbHOTO OOIIero, 6
YUUTEb) OCHOBHOTO 00111€Tr0,
CpETHETO 00IIero
o0Opa3oBaHHA
[legarornueckast
JESITeTBHOCTD TI0
MPOCKTHPOBAHUIO U [emarornyeckas
B peanmzanuu 6 NEATEIILHOCTD 10 B/03.6 6
OCHOBHBIX peanu3ayy Iporpamm
0011e00pa30BaTENbHBIX OCHOBHOTO U CPEHETO

nporpaMm

o011ero oopa3zoBaHus




2.010 Crnemuaaucr
10 MPOMBIIILIEH-
Hoii papManuu B
00J1acTH
HuccJaea0BaHui
JIEKAPCTBEHHBIX
CcpencTB

[IpoBenenue paboT mo
UCCIICIOBAHUSIM
JIeKapCTBEHHBIX
CpeacTB

[IpoBenenue paboT mo
(hapMareBTHUECKOM
pa3paboTke

A/01.6

IIpoBenenue u
MOHHUTOPUHT
JOKINHUYECKHX
HUCCIICJOBaHUM
JIEKapCTBEHHBIX CPEJICTB

A/02.6

IIpoBenenue u
MOHUTOPUHT
KIMHHYECKUX
HCCIIE JOBAHMI
JIEKapCTBEHHBIX
npenapaToB

A/03.6

26.008
Chneumnajauct-
TEXHOJIOT B
00J1aCTH PUPO-
J00XPaHHBIX
(3KOJTOTHYECKHUX)
OMOTEXHOJIOI Wil

MoHuTOpUHT
COCTOSTHUSI
OKpY>Karollel cpejibl C
MIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTUI

OcymecTBrieHne
SKOJIOTHYECKON OIICHKH
COCTOSHUA
TOTHA30PHBIX
TEPPUTOPUIL U
BO3MOJKHOCTH
HpI/IMCHeHI/ISI Ha HUX
MIPUPOTOOXPAHHBIX
OMOTEXHOJIOTHI

A/01.6

OreHka pucka u
OCYIIECTBICHUAE MEP
PO UITAKTHKH
BO3HUKHOBCHHSI 04aroB
BPEIHBIX OPraHU3MOB Ha
MOTHAI30PHBIX
TEPPUTOPHSIX C
MIPUMEHEHUEM
MPHUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

A/02.6

PazpaboTtka MapkepHbIX
CUCTEM U IPOTOKOJIOB
MPOBEICHHUS
MOHHUTOPHHTA
MTOTEHIIHAIEHO OMACHBIX
OMO00OBEKTOB

A/06.6

CocraBnenne
MIPOTHO3HBIX OIIEHOK
BIIWSTHUS XO03IMCTBEHHOM
JIeSITETLHOCTH YeJI0BEKa
Ha COCTOSIHHE
OKpY>Kalolllel Cpefibl C
MIPUMEHEHUEM
NPUPOJOOXPAHHBIX
OMOTEXHOJIOTHH

A/04.6




2.MECTO JUCHHUIIYIMHBI B CTPYKTYPE OIIOII BO

Jucuumnuba «KpucTajuioxuMus» OTHOCHUTCS K 4YacTH, (OPMHPYEMOH Y4aCTHUKAMU
00pa3oBaTeNbHBIX OTHOIICHUH; W U3y4aeTcsi B 5 ceMecTpe.

Huctunnuna «Kpuctamioxumusi» MTPeACTaBiIsieT COO0M TEOPETHYECKYI0 OCHOBY JJIA

M3yYeHHs TOCIEAYIOUINX KYpPCOB XMMHUYECKOTO MpOoGmiIs — (GU3NYECKON XUMHUH, KOJUIOHIHOU

XUMHH, XUMHUYECKON TEXHOJIOTUH, PUINISCKUX METOJIOB HCCIIETOBAHUS.

Taoauua 2.1.

Css3pb AUCIHHUIIJIMHBI «Kpl/ICTa.TIJIOXI/IMI/Iﬂ» C IPpeAICCTBYIOINMMU NUCHUINIJIMHAMMUA U CPOKHA UX

U3ydeHust
Kon JIMCIUTIITMHBI, TPEAIICCTBYIONINE TUCITUIUIMHE Cemectp
JIACIIUTIIAHBI «Kpucrammoxumus»

b1.0.11 MaremaTuka 1,2
b1.0.15 dusuka 1,2
b1.0.14 HNudopmarnka 1,2
b1.0.06 Heopranudeckast xumust 2,3
b1.B.06 KBanroBasg xumns 4

Taoauua 2.2.

CBs3b AUCIHHUIIJIMHBI ((KpHCTaJ'IJIOXI/[MI/IH» C MOCJICAYOIMUMHA JUCHUIVIMHAMUA U CPOKH HUX

H3yYeHHUs
Kon JIMCUMILTUHBL, CIEIYIOIINE 33 JUCITUTLTNHOM Cemectp
JIACIIUTIIAHBI «Kpucrammoxumus»

b51.0.07 Opranuueckast XuMus 6,7

51.0.08 Ou3nyeckas XUMHS 6,7

b1.0.26 dusznyeckrue METOAbI UCCIEIOBAHUI 6

b1.0.14 XUMHYeCcKast TEXHOJIOTUA 8
b1.B.JIB.03.01 | Komnoumnast xumust 8

B pe3yibTare 0CBOCHUSI AMCUMIINHBI 00y4aOIIMIACH T0JI7KeH:

3HATD:

- OCHOBBI )II/I(i)paKHI/IOHHOFO METOa UCCICIOBAHUSA KPUCTAIIOB,

- (I)YHI(E[MCHTB.J'IBHBIG MOHATHA, TCPMUHOJIOTHIO U CUMBOJIMKY KPUCTAJUIOXUMHUH,

- 06H_II/IC IIPUHIHAIIBI XapaKTCPUCTUKN U HHTCPIPETALINN KPUCTAINIMYCCKUX CTPYKTYP,

- CHCTEMAaTHYECKYIO KPUCTAJUIOXHUMHIO;
- Hayvasa 000O0IIeHHON KPUCTAIIIOXUMHUH,



YMmerh:

- UCIOJB30BaTh IMEPBUYHYI KPUCTAIOCTPYKTYPHYIO HMH(POpPMALMIO IS  ONpeleleHUs
OCHOBHBIX 0COOCHHOCTEH CTPOCHHS KPUCTAUTNYECKUX BELIECTB;
- peuaTh 33/1a4¥ MO0 KPUCTAIIOXUMUM;
- OCYUIECTBIATH MOMCK HEOOXOAMMOM KPUCTATIIOCTPYKTYPHOU HH(POPMALIUY;
- CaMOCTOSITENbHO (hOPMYIHMPOBATh 33/1a4y (PU3UKO-XMMUYECKOTO UCCIEAOBAHNS B XUMUYECKUX
CHCTEMAX;
- TOJB3YACH MMOJYYEHHBIMU 3HAHUSIMU, YMETh BHIOUPATH ONTUMAIIbHBIE TYTH U METO/BI PELLICHHUS
IIOCTABJICHHBIX 33/1ay;

- IPOBOJUTH (PU3UKO-XUMUYECKHE UCCIIEIOBAHUS CUCTEM U IIPOLIECCOB C UCIIOIb30BAaHUEM
COBPEMEHHBIX MeTO/10B ¥ puOopoB DXMA;
- IPOBOJUTH (PU3UKO-XMMHUUECKHUE PACUETBI;
- II0JIb30BAThCs CIIPABOYHON JINTEPATYPOU;
- rpaguyecKy 0ToOpakaTh MOJy4EHHbIE 3aBUCMOCTH;
- aHAJIM3UPOBATH U OOCYKIATh PE3YIABTATHI (PU3UKO-XHMMHUUECKUX HCCIICIOBAHHN;
- BECTU HAy4YHYIO TUCKYCCHIO.

Baanern:

HaBBbIKaMU

OpraHrM3allMOHHBIX U

TEXHOJIOI'MYCCKUX

npueMoB B cdepe

npoecCHOHATIBHON NI TEILHOCTH B 001aCTH M3YUSHHUS KPHCTAIUIOB M TBEP/IBIX BELIECTB.

3. KOMIIETEHLIAU OB YYAIOIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS
JUCHUTIIMHBI

[Tpouecc

HU3Yy4YCHUA  OUCHUILIMHBI

HarmpaBjieH Ha (OpMHUpPOBaHUE

9JICMCHTOB

kommeteHuii B coorBercTBrr ¢ GI'OC BO u OIIOIT BO no nanHoMy HampaBiIeHHUIO MTOATOTOBKHU:

Kon HanmenoBanue HNugukarop B pe3yabTarte ocBOeHMsI
KOMIIETEHI KOMIIeTeHMH AOCTHKEHMS AUCUMILUIMHBI 00yyaromumiicst
uu KOMIETEeHIINU JOJIAKEH
Ynusepcanvuvlie komnemenyuu u uHOUKaAmMopvl UX 00CIMUICCHUS
YK-1 Cnoco0eH ocyiect- YK-1.1. Aranusupyet 3HaTh:

BJISITH NOUCK, KPUTHU-
YecKMii aHAIU3 U
CUHTe3 HH(popManum,
NPUMEHSATh CUCTEM-
HBII OAX0/ JJIA pe-
LIEHHUS OCTABJIEHHBIX
3aga4

3a/1a4y, BBIICISS €€
0a30BBIE COCTABJIAIO-
e,

YK-1.2. Onpenemnser,
HUHTEPIPETUPYET U
pamxupyet uHpopma-
U0, TPEOYEMYIO IS
peIIeHus TIOCTaBICH-
HOM 3aJ1a4H;

YK-1.3. Ocymiects-
JsieT IOUcK uHpOp-
MaI|H JIJIsl peleHHs
MOCTaBJICHHOH 3aJauu
M0 PAa3TUYHBIM THIIAM
3aIpPOCOB;

YK-1.4. IIpu obpabot-
Ke nH}popMauu oTiIu-
gaeT (haKkThl OT MHE-

- TIOHSITHE U KJIaCCH(DUKAIHSI
CHCTEM;

- CTPYKTYpY U 3aKOHOMEPHOCTH
(bYHKIIMOHUPOBAHUSI CHCTEM;

- 0COOEHHOCTH CUCTEMHOTO
MOJIX0/Ia B HAYYHOM ITO3HAHHH;

- IOHSITHE O CUCTEME, €€ LETIAX,
3a/a4ax ¥ o0IMX MPUHIIUTIAX;

- OCHOBHBIC TEXHOJIOTHH TTOUCKA U
cbopa uaopmanuy;

- (hopMaThl TIPEACTABIICHUS
nH(popManuK B KOMIIBIOTEPE;

- IpaBHJIa UCTIOJIb30BAHUS CPEJICTB
CBSI3H;

- MHPOPMAIIMOHHO-TIOUCKOBBIC
CHCTEMBI ¥ 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYIIIECTBIICHUS
noucka uH(opMaIuy;

CcBOEN

CIICTYFOLITHX




HUH, HHTEPIIpETALINH,
OLICHOK, ()OpMHPYET
COOCTBEHHBIC MHEHHUS
U CY)KJCHUS, apTyMeH-
TUPYET CBOU BBIBOJIBI
U TOUKY 3pEHMs;

YK-1.5 PaccmatpuBa-
€T U IpeJjiaraet Bo3-
MOJKHBIC BapHAHTHI
peIeHus IOCTaBIICH-
HOM 3a7a4H, OIlCHUBAs
HX JIOCTOMHCTBA U
HEIOCTATKH.

- TEXHOJIOTHIO CUCTEMAaTHU3aIUH
oJTy4eHHO! HH(popMaIuu;

- CITOCOOBI CTaTUCTHYECKOH 00Opa-
OOTKM TaHHBIX, IPEJCTABICHHBIX B
Pa3NUYHBIX U3MEPHUTENbHBIX LIKa-
JaxX ¥ aHAJHM3 MOJTYYCHHBIX Pe3yiIb-
TaTOB;

- BuzBl ¥ (pOpMBI paboTEHI ¢ Ieaa-
FOrMYECKON U HAyYHOU JTUTepary-
poi;

- TpeGoBaHMsI K 0pOPMIICHUIO
oubnuorpaduu (cMcka IuTepary-
pBI).

Ymern:

- paboraTh ¢ nHOpManHeH,
MPEJICTaBICHHON B pa3InyHON
opme;

- 00pabaThIBaTh JaHHBIE CPEACT-
BaMH CTaHJAPTHOTO MPOrPAMMHOTO
obecneyeHus;

- CHHTE3UpOBaTh HH(OpMAIHIO,

NPEACTABICHHYIO B Pa3INYHbIX
HCTOYHHKAX;

- BBIOMPATh HCTOYHUKA UHOpMa-
1M, aJICKBaTHBIEC TOCTaBICHHBIM
3a7a4aM M COOTBETCTBYIOIIHE Ha-
YYHOMY MHPOBO33PEHHIO;

- OCYILIECTBIISITH TTOUCK
UHQOPMAIH;

- HTHTEPIPETUPOBATH U PAHKHPO-
BaTh MH(OPMAIIHIO, TPEOYEMYIO ISl
pelIeHus IOCTABJICHHOM 3aJjauH.
Bnapern:

- IEPCOHAIBHBIM KOMITBIOTEPOM U
TIOMCKOBBIMH CEPBUCAMU;

- METOAMKAaMH aHAIUTHKO-CHHTE-
TUYEeCKON 00paboTKu WH(MOpMAIIH
U3 pa3IMYHbIX HHPOPMAIIOHHO-
MIOVCKOBBIX CHCTEM (TIpEIMETH-
3a1us, aHHOTHPOBaHUe, pedepu-
poBaHue).

Hpoc]:eccuouaﬂbuble Komnemenyuu u uudukamopbl UX 00CMUINICEHUSA

K-/

Cnocoben
NpeacTaBIAsiTh
MOJIy4YeHHbIe B
HCCIeT0OBAHUAX pe-

3yJabTaThl B BHAE
OTYETOB M HAYYHBIX
nyoaukanmii
(CTEeHAOBBIX JAOKJIA0B,
pedepaToB u crareil B
NepuoANYecKO
HAYYHOH Me4yaTu.

IK-7.1. 3naet
OCHOBHBIE METOIH,
CIOCOOBI U CpPeJICTBA
TIOJTYYCHUSI, XpaHEHUS,
nepepadoTKH
MHOPMaLUH;
MPUHLMITEI 00pabOTKH
UH(Op-Maluy;
coCTaBIsieT 0030p
JUTEPATyPHBIX
WCTOYHUKOB IO 3aJIaH-
HOU TeMe, 0popMIIsieT
OTYETHI O BHIIOJIHEHHOM
paboTte 10 3aTaHHOH

dhopme

3HaTh:

- OCHOBHBIE CIIOCOOBI ¥ TPUEMBI
odopmIteHus, IPEACTABICHUS U
CHUCTEMAaTH3allU1 PE3yIbTAaTOB
TEOPETUIECKUX U SKCIIEPUMEH-
TaJIbHBIX HCCIICIOBAaHUHN ITapaMeT-
POB U XapaKTEPHUCTUK IPUOOPOB,
CXE€M, YCTPOICTB U YCTAaHOBOK
3JIEKTPOHHUKH U HAHOAJIEKTPOHH- KH;
- METOJUKH U IPUEMBI
ONITUMAJILHOM BHU3yalTU3alin
nHpOpMaLUH

Ymern:

- TOJTb30BATHCS OA30BHIMU
MIpUEMaMHt U CTaHJAPTHBIMH




MK-7.2. Ananuupyet u
KPUTHYECKH OLICHUBACT
pa3BUTHE HAYYHBIX
nAcH, Ha OCHOBE
MMEIOIINXCS PECYPCOB,
COCTaBJISICT IIJIaH
peleHHs OCTaBICHHOM
332491, BEIOMpaET U
MOIUPHUIUPYET
METOANYECKUE PHEMBIL;

MK-7.3. Ucnons3yer
COBPEMEHHOE
XUMHNYECKOC
obopynoBaHue B
nabopaTop-HbIX
YCIOBUAX, TPAMOTHO
000CHOBBIBAET
NIOCTaBJICHHBIC 33/1a4H B
KOHTEKCTE COBpe-
MEHHOTO COCTOSTHHS
MPOOJIEMBI, UCTIOIH3yET
MaTeMaTHYEeCKHe
METOAbI OLICHUBAHU
TUNOTE3, 00pabOTKH
AKCTIEPUMEHTATb-HBIX
JIAHHBIX,
MaTeMaTHYeCKOTO
MOZIETTHPOBAHUS
XUMHNYECKHUX
MIPOIIECCOB U aJIeKBaTHO
OLICHHUBAET
JIOCTOBEPHOCTH U
3HAYUMOCTD
HOJTyYSHHBIX
pe3yJIbTaTOB.

MPOTPaMMHBIMHU CPEICTBAMHU
odopmieHus, mpeacTaBIeHus U
CHCTEMaTH3aliK PE3yIbTaTOB
TEOPETUIECKUX U IKCIIEPUMEH-
TaJIHBIX UCCIICIOBAaHUHN ITapaMeT-
POB, XapaKTEPUCTHK U
KOHCTPYKITHI TPHOOPOB, CXeM,
YCTPOKICTB U YCTAaHOBOK 3JICKTPOHHU
KM ¥ HAHOIEKTPOHUKH B hopme
OTYETOB, IPE3EHTALU, JOKIaI0B,
My OJIMKALHH.

- IPEJCTaBIIATh HOTy4YEHHbIC B
HCCIIEIOBAHUAX PE3YNIbTAThI B BUIE
OTYETOB U HAYYHBIX ITyO-TTUKAIHHA
(cTeHmOBBIE TOKIABI, pedepaTsl 1
CTaThbU B NEPUOJU-UYECKON HAYYHOUI
TIeYaTH)

- IPEJCTaBIISTh PE3yJbTaThl PA0OTHI
B BHUJIC aHAJTUTUYECKOTO OTYETA,
CTaThH, BBICTYIUICHUS, IPE3CHTALIUU
JoKIana, nHHOPMAIUOHHOTO
o030pa.

Bnapern:

- 0a30BBIMU HABBIKAMH
odopmIiIeHus pe3yabTaToB
HCCIIeI0BaHUA B pOpPME OTUETOB,
NpEe3eHTalUN, JOKIaI0B,
nyOJIUKAIMiA IO pe3yJbTaTaM
NPOBEJICHHBIX HCCIICAOBAHUN
[1apaMeTpoOB, XapaKTEPUCTHUK U
KOHCTPYKIHIA IPUOOPOB, CXEM,
YCTPOMCTB ¥ YCTaHOBOK IEKTPO-
HUKHU 1 HAHODJIEKTPOHUKHY;

- OCHOBHBIMHU CPEACTBaMH
BU3yaJM3alnu HH(OpMAIINK;

- HaBBIKAMU OPTraHU3alUH HAyYHBIX
JIUCKYCCUH;

- HaBBIKAMH ITyOJIMYHON M HAYYHOH
peuwu;

- HaBBIKaMH ITOMCKA U HCIIOJIb30-
BaHMS HHPOPMAIK B pazpese
po()eCCUOHAIBHOM IEATEIIbHOCTH

4. OFBEM JINCIIUIIUHBI ¥ BUJBI YYEBHOM PABOTHI

Tao6auua 4.1.

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




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

5. COOEPXAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PABAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA _
AKAJJEMHUYECKHUX NJIN ACTPOHOMUNYECKHUX YACOB U BUJIOB YYEBHbBIX 3AHATUU
Taoauna 5.1.

CTpykTypa U coaep:kaHue TUCHUILIUHBI

OO11ast TPyI0EMKOCTb JUCIUILUIMHBI COCTABIsET 3 3aueTHbIe equHullbl, 108 4yacos.

Pa3gen muciuminHbl Buner yae6Hoi paboThI (dac) Dopmbl
KOHTPOJIS
Jlek- Jlabo- Camoc-
= 107041 patop- TOsITe-
§ HBIC JbHBIE
3 paboThI paboThI
1. Monyis 1
1.1. | Yuenue o cuMMeTpuu 5 6 6 4 Zagaun
1.2. | Cummerpus 5 6 6 4 Omnpoc,
KPHUCTAJUTMYECKOU 3a7a4u
peLeTKH
1.3. | Pentenorpadus S) 4 4 4
2. Mopyns 2
2.1. | Xumudeckue CBsI3U B | 5 2 2 4 Ompoc
KpHUCTaJIJIax
2.2. | llapoBeie  kmagku  ® | 5 2 2 4 Omnpoc
YTIaKOBKH
2.3. | Kpucramioxumudeckne ) 4 4 4 Omnpoc
pasnycel
2.4. | Uzomopdpusm u| 5 4 4 4 Omnpoc
oJIuMophuzm
3. Mopyns 3
3.1. | Kpucramroxumus mpocTeIX | 5 4 4 4 Omnpoc
BEIIECTB
3.2. | llapoBeie  kmagkum  ® | 5 4 4 4 Omnpoc
YIIAKOBKH
Hroro: 36 36 36
5.2. Copep:xkanue nucuumiannbl «Kpucranaoxumms»
Beenenune



1. Ilpenmer u 3amaum KpucTALIOXMMUH. OCHOBHBIE METOIbI aHAIM3a U CIIOCOOBI MOJICITHPOBAHUS
KPHCTAJUIMYECKUX CTPYKTYP

2. OCHOBHBIE aCIEKThl KPHUCTAIUIOXHUMHH

3. MHoOT000pa3ue KpUCTATMYECKUX CTPYKTYP

Oo0mas kpucrauioxumus. CHMMeTPHUs MOJIEKY.JI.

1. Onepanuu 1 3JI€MEHTH CUMMETPHH. T€opeMbl 0 COUETaHUU 3aKPBITHIX JIEMEHTOB CHUMMETPUHU
2. Toueunsie rpynmbl CHMMETPUU. MeXTyHApOHBIC CUMBOJIBI 1 cUMBOJTHI [1leHdumca

3. Cucrembl SKBUBAJICHTHBIX MO3ULIMIA. I30TOHBI U U303/IHI.

4. Epunuunbie U nossipHble HanpasieHus. [LoasapHOCTh U XUPaTbHOCTh MOJIEKYIT

CuMMeTpHUsl KPUCTAJLJIOB

1. I'pynmer  Tpancmsmuii. Crpoenue KpucTawioB. CHMMETpuUs pemeTok. THIbl  PEIeToK.
Kpucrannorpadudeckne cucreMbl KOOpAUHAT. DJIeMEHTapHast sueika

2. OTKpbITHIC ONEPALUU U JIEMEHThl CHMMETPHH. DJIEMEHTbl CHMMETPHUHOCTH. [IpocTpaHCTBEHHBIE
TPYIIIBI CAMMETPHH.

Onucanue ¥ CHCTEMATHKA KPUCTANINYECKHX CTPYKTYP

1. Ywucno GopMynbHBIX €AMHULl U PEHTI€HOBCKAsl INIOTHOCTh. MeKaTOMHBIE PACCTOSHUS, BaJICHTHbIC
U TOpcUOHHBbIE yribl. CpenHekBaipaTHUuHble IUIOCKOCTH. KoOpaMHAllMOHHOE YHCIO U
KOOPJAMHALIMOHHBINA MTOJIUAP.

2. CTpyKTypHBIE THIIBI M HW30CTPYKTypHOCTh. IlIpocreifmme cTpyKTypHBIE THIBL. MeTomabl
M300pakeHMsI U ONUCAHUS CTPYKTYP.

3. CemeiicTBa KPHCTALTMYECKUX CTPYKTYp. OCHOBHBIE, IEMOYEYHBIE, CIIOMCTHIC, KapKacHbIC H
KOOpPJAUHALIMOHHBIE CTPYKTYpPbI. CTPYKTYpHBIE KJIACCHI.

XuMH4YecKHe CBSI3M B KPHCTAJLIaX

1. OO6mas Teopusi MEKATOMHBIX B3aMMOJICUCTBHM. THUITBI XMMHUYECKOU CBSI3H

2. MexaTOMHBIE PaCCTOSIHUS U IPOYHOCTH CBSI3U.

3. Cucremarnka KpHCTAUIMYECKUX CTPYKTYp IO THIYy CBS3W. [OMO- W TeTepoAcCMHUYECKUE

CTPYKTYPHI.

Kpucranioxumudeckue paanychbl aTOMOB
1. ®dusuueckuii CMBICI, TUITBI PAIUYCOB
2. Mopenu monexy:. [TpyuHIun NaoTHON ynakoBKU

JHeprusi KpUCTALIOXMMHYECKHX CTPYKTYP

1. OcHOBHBIE TEPMOJMHAMUYECKUE COOTHOIIEHHUS. DHEPrusi MOHHBIX, KOBAJIECHTHBIX,
METAININYECKUX CTPYKTYP

2. DHeprusi MOJEKYISIPHBIX U APYTHX KPHCTAIIIOB.

3. Pacuer onTUManbHON CTPYKTYpBI KPUCTAJIIOB.

3aBHCHMOCTD CBOMCTB KPUCTAJVIOXHMHUYECKUX BelIECTB OT HX CTPYKTYPHI

1. Omnucanue puU3NYECKUX CBONCTB C MOMOIIBIO TEH30POB.

2. 3aBHCHMOCTH JIEKTPUYECKHX CBOHCTB OT CHMMETPHH

3. IBynydernpenoMieHHEe, ONTHYECKAst aKTHBHOCTh U SHAHTUMOP(U3M KPHCTAIIOB.

4. TlomynpoBOAHUKH, CBEPXIPOBOJHHUKH, CETHETODRJIEKTPUKH, (EPPHUTHI, TBEPIbIE HIEKTPOJIUTHI
HpOBOJII/IMOCTB OPraHUYCCKUX MOJICKYJISAPHBIX KOMIIJICKCOB. TomoxuMmuaeckue p€akuuu B
TBEPABIX TEIaXx.

PeanbHbIe KpUCTAJLIBI
1. Toueunsie nedextsl. ducnokamuu. Mozandaocts. CTpyKTypa MOBEPXHOCTH U TBEPJIBIX TIIICHOK.



2. Brnusaue neexToB KpUCTAIOB HA WX CBOMCTBA. JJIOMEHHBIE CTPYKTYPHI.
CucremaTnyeckasi KpucTaioxXumusi. CTpyKTypbI POCTHIX BellleCTB

1. OcHOBHBIE CTPYKTYpHBIE TUIIBI METAUIOB (M€/b, MarHUi U Jp.). AHOMaJbHbIE KPUCTAJUINYECKHE
CTPYKTYpBHI.

2. CTpyKTyphl IPOCTHIX BEIIECTB — HEMETAJIJIOB.

3. Koopaunamus aromoB. M3MeHeHNe XxapakTepa CTPYKTYpBI IO TPYTIIaM MEPHUOJHUECKON CUCTEMBI.

CTpyKTYypbl OMHAPHBIX COETUHEHU

1. CrpyxTypsl uHTEpMETaINUECKUX coenuHennil (AB). CemeiicTBa Meu, MarHus, o-xenesa.

2. CTpyKTyphl COEUHEHUN METAIIOB ¢ HeMeTaiuiaMu (AX).

3. IapoBble ynakoBKM WU KJIAAKU. AJKypHble CTPYKTypbl. DakTopel, Ompeiesnsionye BbIOOD
CTPYKTYPHOIO THIa. POiIb XUMUYECKOH CBA3H.

4. Oco0eHHOCTH KOOPAMHALMH [IEPEXOJHBIX U HEMEPEXOHbIX MeTa/u1oB. Kiactepsl.

5. CrpykTypsl coenuHenniit MetaioB (XY)

Kpucranioxumusi CHIMKaTOB

1. OcHoBHBIE uepThl cTpoeHHs cuiaukaToB. Knaccupukanus cTpykTyp. 3aBUCUMOCTb (PU3MUECKUX
CBOMCTB OT CTPOCHHUSI.

2. V30oBasleHTHBIN U reTepOBAJIEHTHBIN U30MOP(HU3M B CUIIMKATAX.

3. IlpupoaHble M CHHTETUYECKHUE IIEOJIUTHI, MX CTPYKTypa U MpuMeHeHue. [IeHTacuIbl.

Oprannyeckasi KpUCTAJIOXUMHS

1. Crepeoxumus opranuueckux wmomekyl. Kondopmamuu. Cummerpusa. KoudbopmaiyuoHHBINH
noJimMopusm.

2. Teopus mnOTHOW  ymakoBKkM  Mojiekyldl. OCHOBHbIE  MEXKMOJEKYISpHbIE  KOHTAKTHI.

Koopaunarmmonnoe uncio. HeymioTHEeHHBIE U IUIOTHEHIIINE MOJIEKYIISIPHBIC YITAaKOBKH.

Crenunpuyeckue MeKMOJIEKYISIPHBIE KOHTAKThl. MEeKMOIEKYISIpHBIE BOJOPOIHBIE CBSI3U

4. DHeprusi MEXMOJEKYISIPHOTO B3auMOAECUCTBUS. CTPYKTYpHBIE TMOJKIACCHI M aHU30TPOIHS

CBOMCTB.

Tepmonunamuueckue GyHKIIMA OPTaHUYECKOT0 KpUCTaJLa.

6. CTpyKTyphl MOIUMEPOB U OMOMOTUMEPOB. benku v MOTUHYKICOTH IBI.

w

o

6. OBPASOBATEJIBHBIE TEXHOJIOTI'MA

B nporiecce 00ydeHust UCTIONB3YIOTCS TPaIUIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTUH (JIEKIUH,
CEeMHHAapBI, IPaKTUUYECKHE pabOThl) M AKTUBHBIE MHHOBAIIMOHHBIE 00pa30BaTebHbIE TEXHOJIOTUI

1. CeMuHap B 1MajOroBOM peXHMME MPUMEHSETCS B OCHOBHOM IIPHU OOCYKIACHUH BBICTYIIEHUMN
CTY/IEHTOB C JIOKJIagamMHu (pedeparamu)

2. I'pynimoBoii pa36op pe3yabTaToB KOHTPOJIBHBIX paboOT

3. Berpeuu ¢ coTpyaHUKaMU U pyKOBOJUTENSIMU MPO(UIBHBIX JIa0OpaTOPUIl U MPENNPUITHNA -
MOTEHIIUAJIbHBIMU Pa00OTOAATENSIMU BBIITYCKHHUKOB.

B nienom mpu n3ydeHuM Kypca akTHBHBIE U MHTEPaKTHBHbBIE (POPMBI TPOBEACHNUS 3aHATHIA

cocTaBiAtoT He MeHee 30% ayIuTOPHBIX 3aHIATHH.

7. MIEPEYEHb YYEBHO-METOJUYECKOI'O OBECIEYEHUS J1JIsI CAMOCTOSTEJBHON
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PABOTbHI OBYYAIOIIUXCS 11O JUCHUITTIMHE

7.1. IlepedeHb-yueOHO-METOUYECKOT0 00ecIedeH s i1l 00yJaroIMXcs 0 JUCLUILINHE!

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

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

3. 3opkuii II.M. CuMmmMeTpus MOJIEKYT U KPUCTAJUIMYECKUX CTPYKTYyp. M.: MI'Y, 1986
4. 3opkuii [1.M. 3agaqyHuK 110 KpUCTAUIOXUMHUHU U KpucTautorpadguu. M.: MI'Y, 1981.

7.2. YkazaHus asi 00y4aroniuxcs 1Mo OCBOCHHIO TUCITUTUTHHBI

Taomauna 7.1.

Conep:xaHue caMOCTOATEIbHOH PadoThI 00yYAOIIUXCS

Howmep Temvi/6onpocul, 8biHOCUMbBIE HA CAMOCMOSAMENbHOE Kon-60 Dopmbt pabomoi
pazoeina usyuenue 4acos
(memwi)
1 OCHOBBI PEHTI€HOCTPYKTYPHOI'O aHAJIU3A. 6 onpoc
JluHaMUKa KPUCTAJUIOXUMUUECKUX CTPYKTY. 6 onpoc
2.
3. V3oMopdu3mM 1 noaumMopdusm. 8 orpoc
4. BaxHelne CTpyKTypbl TEPHAPHBIX COEAMHEHUM. 10 Ompoc
o. CtpoeHne KOH/IEHCUPOBAaHHBIX (pa3 ¢ YaCTUYHOU 6 onpoc
YIIOPSAIOYEHHOCTBIO.

o 01k~ W N

~

8. OHEHOYHBIE CPEACTBA UIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U
MNPOMEXXYTOYHOM ATTECTALIUU

Ilpumepnwie eonpocwl 014 cobece0o6anus

. Mctopust pa3BUTHA KPUCTATUIOXUMUH.

. IIpeameT u 3a0a4n KpUCTAIUIOXUMHUH. B3anMOCBs3b COCTaBa, CTPOCHUSA U CBOMCTB XMMHUYECKUX
BEIIECTB.

. CriocoOsI 1 BapuaHThI KJIacCu(UKAIMK KPUCTAJIIOB: IO pa3MepaM, CHMMETPUH, CTPYKTYPE.

. Kmaccudukanms no cuMMeTpun: KaTeropuy, CHHIOHUH, KJIACChl, TPYIIIIBI.

. IToHATHE O KPUCTAIITIMYECKOHN PELIETKE U AaTOMHOM CTPYKTYpE KPUCTAIIIMYECKOIO BELIECTBA.

. IlonsiTue 06 anemMeHTapHOM stueiike. Turmbl s;ueek no cuMmMeTpur. MHOroBapuaHTHOCTb BBIOOPA
A4YEeK, IPUMUTUBHBIC U HEIIPUMUTHUBHBIE TUCHKH.

. IIpaBuiia 0fHO3HAYHOTO BBIOOpA 2JIEMEHTAPHBIX siueeK. 14 Tunos pemerok bpasa.

. OCHOBHBIE 2JIEMEHTBI KPUCTAJUINYECKOMN PEIETKH: Y3JIbl, PSI/Ibl, INIOCKOCTH, UX XapAKTEPUCTUKU.
Kpucramnorpaduueckne miocKOCTH KaK BaKHEHIITNHI 2JIEMEHT PELIeTKH.

. MeXIIOCKOCTHBIE PACCTOSHUSA, PETUKYJIAPHAS IDIOTHOCTh, 3aKOHOMEPHOCTH POCTa I'PaHEN.
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10. KBagpaTtuunbie popmMbl. BEIBO U1t IPSIMOYTOBHBIX PEIIETOK.

11. Hiexchl B IPUMHUTHUBHBIX M HEIPUMHUTUBHBIX PEIIETKAaX. 3aKOHBI OTACAHUS IS IEHTPHPO-
BaHHBIX STYCCK.

12. TTonstre 06 obpaTHOH pemeTke. KBaapaTuansie GopMbl B TepMUHAX 00OPATHOM PEIICTKH.

13. CtpykTypHbIE TUIBI: TIOHATHE, KIACCU(PHKAINS, OCHOBHBIE XapPAKTEPUCTUKH.

14. CummeTpust KpUCTAIIIOB: JIEMEHTHI CHMMETPHH, 3aKOHBI UX B3aUMOJICHCTBUSI.

15. [IpocTeie hopMbI: IOHSATHE, OCHOBHBIC Ha3BaHHMS, KIIACCU(PHUKAITUS, POJIb B TUPPAKIIMOHHBIX
METOax.

16. [IpaBuia mocTpoeHus crepeorpapuueckoil MPOESKIMH TEMEHTOB CHMMETPUH U TPaHEH KpHC-
TaJlJIOB.

17. TTonaTHe 0 NPOCTPAHCTBEHHON CUMMETPHU: SJIEMEHTHI CHMMETPHH, OHATHE O IPOCTPAHCT-
BEHHBIX TPyIIIaXx.

18. Crioco0b1 BEIBO/Ia MPOCTPAHCTBEHHBIX TPYIII MOJICTAHOBKOM KOOPJMHAT U MIEPEMHOKEHHEM
MaTpHIIL.

19. Xumuyeckast CBS3b B KpUCTAIIAX: HOHHAS, METAITMYECKast, KoBaJleHTHasl. CHCTEMBI aTOMHBIX U
MOHHBIX PaJInyCOB.

20. KoHuenust INIOTHEWIINX YIaKOBOK. XapaKTEPUCTUKU YIAKOBOK: CIIOMHOCTb, THUITBI ITYCTOT,
KO3 (UITUCHT KOMITAKTHOCTH.

21. Ilonsitue o TBepAbIX pacTBopax. M3oMopdHOe 3amenieHne, pacTBOPBI BHEAPEHHS  BEIYUTAHHUS.

22. JlepeKThbl KpUCTATIINYECKOM CTPYKTYphI: TOUEUHBIE 1e(DeKThl, IPOTKEHHBIE Te(PEKTHI.

23. DHepreTuka neheKToo0pa3oBaHusl.

24. TlonsTHe 0 MU(PAKIUU BOJIH, HCTOYHHUKH BTOPUYHBIX BOJH Il PEHTTEHOBCKUX JTy4eH.

25. ludpaxiys - Kak U30UpaTesIbHOE OTPAKEHHUE.

26. ®opmyina Bynbda-bparra.

27. Kpucramnorpagpudeckas miI0THOCTb.

28. DKcrieprMEeHTaIbHOE ONpeieieHne Ynciia (OpMYIIbHBIX SUHHUI B TUCHKeE.

29. CnoxeHue BOJH, PACCESTHHBIX aTOMaMHU.

30. BeiBoa opmysiel 4u1st pacueTa CTpYKTYPHOTO (DakTopa Mo KOOpJHHATAM aTOMOB.

Ipumepyt 3a0anuit KOHmpovLHBIX pabom

Koumponsnan paboma 1
(no ananu3zy cmpyKmypHslX munoa)

1). Ha3Banue cTpyKTypHOTro TUIA.

2). CuHroHus.

3). Tun pewerku bpasa.

4). Yucno ¢hopMyIbHBIX €UHUIL B 3JIEMEHTAPHOU sSTUEHKe.

5). KoopauHalimoHHbIe 4nciIa U KOOPIUHALMOHHBIE MHOTOIPaHHUKH.
6). Hanmuuue 1 Tun miuoTHeWe ynakoBky. 3aceJIeHHOCTh MyCTOT.

Konmponsnan paboma 2
(no ananuzy cummempuu u Gopmvl Kpucmaiiu4ecKux MHO20Z2PAHHUKOB)

1). Cunronus.

2). I'pynna (¢popma) cUMMETpHH.

3). Crepeorpaduyeckast IpOSKIHUS FIEMEHTOB CHMMETPHH.
4). I'momoctepeorpaduueckast MpOEKIIUs TPaHeH.

5). Uucno 1 Ha3BaHueE MPOCTHIX (popm

6). KoopanHatel 6a3uCHBIX aTOMOB.

Kpumepuu OUEHKU omeema cmydenma npu 6blnojineHuu KOHmpOJleOIZ paﬁombl

12



Ounenka TpeOoBaHus K 3HAHUAM

OTJIMYHO IIPUBEACHBI  IIOJHBIC  IPAaBWIbHBIE  PELIEHHUsS, OTBETHI  I'PAaMOTHO
apryMEHTUPOBAHbI
XOPOLLO JONYIIEHbl HE3HAYUTEIbHBIE IIOIPEIIHOCTH IIPU OTBETaX Ha BOIPOCHI,

apryMeHTanus Oblia He TOJTHON

YJIOBJIETBOPUTEIHHO | B OTBETaX Ha HEKOTOPbIE BOIPOCHI JOMYIIEHBI TPyObIe OIIMOKH, YacTh
BBIBOJIOB HE ApIr'yMEHTUPOBAHA UJIU apryMEHTUPOBAHA HENPABUIIBHO

HEYJIOBJICTBOPHUTENHHO | OTBEeTHl HAa 50 u Oosiee % BOMPOCOB OMIMUOOYHBI, OOJBLITUHCTBO BBHIBOJOB
HE apTYMEHTUPOBAHbBI HJIM apTYMEHTUPOBAHBI HENIPABIIILHO

Ipumepnvie mecmoewie 3a0anus
Tecm 1

1. Cummerpus u NpaBUIBLHOCTh BHEUIHEN (POPMBI IPUPOIHBIX KPUCTAIUIMUECKUX MHOIOIPAHHUKOB - 3TO:
a) OTVIMYMTENbHAs 0OCOOCHHOCTh KPUCTATMYECKUX MHOTOTPAHHUKOB
0) oOs3aTenbHast 0COOCHHOCTD KPUCTAUTHIECKUX MHOTOTPaHHUKOB
B) OTJIMYMUTENbHAS U 00s3aTeNbHast 0OCOOCHHOCTh KPUCTALTMYECKUX MHOTOIPAHHUKOB
I') OTJIMYUTENbHAS, HO HE 00s3aTebHasi 0COOCHHOCTh KPHUCTAJUTMYECKUX MHOTOIPaHHUKOB

\S}

. DneMeHTapHas siuerka:
a) J0JDKHA 00J1a/1aTh HAMMEHbBIIIEH CHMMETPHUEH.
0) momkHa 001a1aTh HAUBBICIIEH CHMMETPHEH.
B) HE J0JDKHA 00J1a1aTh CHMMETPHEH
T) He JOJDKHA 00J1a/1aTh HAUMEHBIIEH CHMMETPHUEH.

3. HekoTopblii »yeMEHT CHMMETPHUH, KOTOPBIA IeNUT (QUTYypy Ha JBE YacTH, PACIOJIOKEHHBIE IpyT
OTHOCHUTEJIBHO JIpyra KakK IPEIMET U €ro 3epKajJbHOE OTPAKEHHUE, HA3bIBACTCSL:
a) OCb CHMMETpPHUH, O) IUIOCKOCTh CUMMETPHUH, B) IIEHTP CUMMETPHUH, I')3JEMEHT CUMMETPHUH.

4. JluHus nepeceyeHust IByX IJIOCKOCTEH MO YoM 90° siBIIsIeTCS OCHIO CUMMETpPUHU:
a) 2 mopsjka, 0) 3 mopsiaka, B) 4 mopsanka, T) 6 mopsaka.

5. ®opmyna CUMMETPUHU TeTParoHaabHON TUIHPAMHUJIBL:
a) 3L44L36L,9PC, 6) L44L,5PC, B) 6L,9PC, 1) L44L,5P,

6. TosbKo U3 OAHOM TPaHU COCTOUT:
a) MOHO?Ip, 0) MMHAKOH], B) TUDP.

Tecm 2

1. Eciau aj1s 11060 TOUKU KPUCTAJUIA, B3ITOM BHYTPU HET'O, HAUJIETCS TAKAS, YTO CBOMICTBA KPUCTAJIIA
B OBEMX 3TUX TOUYKAX COBEPIIEHHO AHAJIOI'MYHbI, TO KPUCTAJLJIBI.
a) aHU30TPOITHBI, 0) OTHOPOHBI, B) HEOAHOPOAHBI, T') CAMMETPHUYHbI

2. Slueiika, BHYTPH KOTOPOU HET Y3IIOB:
a) Ha3bIBAaETCs MapajuIeIOrpaMMoM,
0) SIBJISIETCSI IPUMUTHUBHOM DJIEMEHTAPHOM STYEHKON
B) SIBJISIETCS CTIOKHOM sTUeHKOM
T') SBJISIETCS] IPOCTPAHCTBEHHOW pelIeTKOM
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3. Hekoropslii 27€MEHT CUMMETpPUH, NMPU TMOBOPOTE BOKPYT KOTOPOTO HA HEKOTOPBIM OIMPEEICHHBIA YTOJ,
¢durypa coBmeraeTcs cama ¢ coooi, Ha3bIBaeTCA:
a) OCb CHMMETpHUHU, 0) IUIOCKOCTh CHMMETPHH, B) IICHTP CUMMETPHH,
I') 2JIEMEHT CUMMETPUU.

4. JlvHus nepeceyeHus YeThlpex IIOCKOCTEH Mo yIiioM 45° sBiisiercst OChIo CUMMETPUU:
a) 2 mopsnka, 0) 3 mopsiaka, B) 4 mopsizka, r) 6 mopsiaka.

5. dopmyna cCHUMMETPUU TPUTOHATLHOW TUIHUPAMU/IBI:
a) 4L36L,9PC, ©0) L34L,4PC, B) L39PC, r) L33L,4P,

6. Han myHKOW TepBOro CJIOSi HAXOMUTCS Iap BToporo cios. [TyctoTa B 000ux ciydasx OKpyKEeHa YeThIPbMs
mrapami. [1ycTOThI Ha3bIBAIOTCS:
a) TeTPAdPUUYECKUMU, 0) OKTAIIPHUECKUMU, T) TEKCAIIPHISCKUMU

Tecm 3

1. Ecnu nouru Bce (hpru3nyecKkre CBOMCTBA KPUCTAILIA B PA3JIMUHbBIX HANPABJICHUSIX PA3JIMYHbI, TO KPUCTAILIBL:
a) aHU30TPOIIHBL, 0) OAHOPOHBI, B) HEOAHOPOAHBI, ') CHAMMETPUYHbI

2. PerukynspHas IJIOTHOCTH 3TO:
a) YMCIIO y3JIOB Ha €AWHUILY TUIOIIAN
0) 4KCIIO Y3JI0B HA SAMHHITY O0BheMa
B) YKCJIO BEPILUH Ha EAMHUIY 00BbeMa
I') YUCJIO Y3JI0B Ha €AMHUILY 00beMa

3. HexoTopslif ieMeHT cHMMETpUU BHYTPH (UTYpHI, Yepe3 KOTOPYIO MPOBEIeHA Jto0asi mpsMasi, BCTpedyaeT
OJIMHAKOBbIE TOYKH 110 00€ CTOPOHBI OT IIEHTPa Ha PaBHBIX PACCTOSIHUSAX, HA3bIBAETCS:
a) OCb CHMMETpPHUH, O) IUIOCKOCTh CHMMETPHH, B) LIEHTP CUMMETPHH, I')3JEMEHT CUMMETPHUH.

4. Kpucramibl HU3MIEH KaTerOPpUU HE UMEIOT OCE CUMMETPUHN MOPSIKA BbIILIE:

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

5 q)opMyna CUMMCTPUU reKcaroHajJbHOU AUTIUPpaMUbIL:
a) 3L44L36L,9PC, 6) LgbL,7PC, B) 6L,9PC, T) L44L,5P,

Tecm 4

1. Kparuaiiiee u3 BO3MOXKHBIX PACCTOSHUN MEXAY OJJMHAKOBBIMH TOUYKAMH B pSLy Ha3bIBACTCS:
a) y3en, 0) psi, B) mapaMeTp psijia, T) TpaHb psijia.

2. CrpyKTypa KpuUcCTalIa 3TO:
a) OecropsI0YHOE PaCIIOIOKEHUE YaCTHUI B IPOCTPAHCTBE;
0) KOHKPETHOE PAaCIOJIOKEHUE YaCTHUI] B IPOCTPAHCTBE;
B) COUETaHME y3JIOB U I'paHel;
F) 3TO c1ocod MNpEACTABICHUA NCPUOANIHOCTU IMOBTOPCHHA B MPOCTPAHCTBE OTACIBHBIX MAaTCPUAJIbHBIX
YaCTHI] UM TPYIII YaCTHII.

3. DneMeHTapHBIH yroj MoBOPOTa OMpeaeseTcs
a) n=360/«, 6)n=360 “a, B)n=c/360.

14



4.

5.
a)

6.

a)

1.

B BbICIIEN KaTErOpUH TOJIBKO OJIHA CHHTOHHUSL:
a) Kyouueckas, 0) TeTparoHaJibHasi, B) TPUTOHAIbHAsA, 0) poMOUYECKas.

dopmysa CHMMETPHH T€TParoHalIbHOM MPU3MBI:
3L44L36L,9PC, 6) L44L,5PC, B) 6L,9PC, 1) L44L,5P,

W30oMOp(HBIME SBISIOTCS BELIECTBA!

a) TBEp/ble BEILECTBA, CXOAHBIE 10 XMMUYECKOMY COCTaBYy M MMEIOLIHE pa3Hble 110 popMe KPHCTaILIbI
0)TBep/IpIe BEIIECTBA, CXOAHBIE 0 XUMUYECKOMY COCTaBY M UMEIOIIHe OJIM3KHE 1Mo (hopMe KpHUCTaILIbI
B)TBEP/bIE BELIECTBA, pa3HbIe 10 XMMUYECKOMY COCTaBY, U pa3Hble MO (OpMe KPUCTAIIIBI

TI')TBEp/IbIC BEIIECTBA, Pa3HbIE 10 XUMHUUECKOMY COCTaBY, HO UMEIOIIHEe OIU3KKe IO (hopMe KPUCTAIIIBI

Tecm 5

CaBur TOYKU OECKOHEYHOTO PsiJia Ha OMH IMEPUO]] HICHTUIHOCTH BIOJb HAIIPABJICHUS TPAHCIISIIUH 3TO:
a) MEepEeHOC CHUCTEMBI, 0) CHMMETPHYHOE ITPpeoOpa3oBaHue,
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
rpadsiMyu KpUCTaJIJIOB ITIOCTOSIHHBI.

6) BO BCCX KpHCTAJLIax JIF000Tr0 BCIICCTBA ITPHU OJAWHAKOBBIX YCIOBHUAX YIJIBI MCKAY COOTBETCTBYHOUINMHA
rpadnsiMu KpUCTaJlJIOB ITIOCTOSAHHBI.

B) B HCKOTOPBIX KpucCtajlllax HJaHHOI'0O BCHICCTBA IIPpU OAHWHAKOBBIX YCJIOBHUAX YIUIBI MCKIAY
COOTBCTCTBYIOIIIMMHU I'paHsAMU KPUCTAJIIIOB ITIOCTOAHHBI.

F) BO BCCX KPUCTAJUIaX NAHHOI'O0 BCHICCTBA IIPU OAMHAKOBBIX YCIOBHUAX YIJIbI MCKAY COOTBETCTBYHOIMMU
rpadsMu KpHUCTAJIJIOB HCTIOCTOSAHHBI.

VYT01 MOBOpOTa BOKPYT JIMHUW TIEPECEUCHHSI IBYX ITIOCKOCTEH CHMMETPHH:
a) OoJbIIIe yria MEeXy MI0CKOCTIMU

0) BIBOE OOJIbIIIE yTIIa MEXAY TIIIOCKOCTSIMU

B) BIBOE MEHBIIIE YTia MEXY MIOCKOCTIMHU

T) paBeH YTy MEXIY TUIOCKOCTSIMHU

TpuronanpHasi, TeTparoHaJIbHas, TeKCAaroHAJbHAs CHHTOHUHM OTHOCSTCS K KATETOPHUU:
a) HU3IIeH, O) cpelHel, B) BHICIIEH.

dopmyna CHMMETPUH TeTparoHaJIbHON MUpaMUIbL:
L44PC, 0) L44L,5PC, B) 6L,9PC, 1) L44PC,
Tecm 6

OnrHaKOBBIE TOUKH, CBSI3aHHBIE MEXKAY COOOH TpaHCIALMIMUA B OECKOHEUHOM DSy Ha3bIBAIOTCS:
a) BepIIMHAMHU, 0) y3/1aMH, B) TpaHsIMHU, silueHKaMU

2. .YeMy paBHBI JBOIHbIE OTHOIIECHHUS [TAPAMETPOB ISl IBYX JTHOOBIX TPaHE:

a) OTHOIICHMIO MAJIbIX IEJIBIX YHCEel

0) OTHOIIECHHIO OOJBIIMX IEJIBIX YHCET
B) OTHOILEHHUIO MAJIBIX JPOOHBIX YnCel
I') OTHOLICHUIO IPOOHBIX U LENbIX YUCEI
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3. .Ecnu ecTh 4eTHast OCh CHMMETPHUH M HA HEH IIEHTP CAHMMETPUH, TO TEPHEHAUKYISIPHO K HEHW MPOXOIUT:
a) TIOCKOCTh, 0) OCh, B) IICHTP, T') OCh U TIOCKOCTb.

4. PomOuueckas, MOHOKIMHHAS, TPUKJINHHAS CHHTOHUU OTHOCSATCS K KaTETOPHU:
a) HU3MIeH, 0) cpeqHei, B) BBICIICH.

5. dopmyna cHUMMETpPUH TPUTOHAJIBHON MUPaAMUBIL:
a) L44PC, 6) LsPC, B) L33P, r) L44PC,

U, B) ETJISIMU, MapajijiesiorpaMMaMu

Tecm 7

1. Yro Takoe onepanuu CUMMETPHUU:

a) oTpaxkeHue, 0) BpallleHHe, B)OTPaKEHUE U BpallleHHe, T') IEPEHOC U3 OJJHOU TOUKU B JPYTYIO

2. Ecau ectb ochb CUMMCTPHH II-TO IIOpAAKAa W BJAOJIb HEC IIPOXOIHUT INUIOCKOCTH CHMMCTPHUHU, TO TaKHX

IJIOCKOCTEN

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

3. ®opmyna cumMmeTpuu Kyoa:
a) 3L44L36L,9PC, 6) 3L44L36L,6PC, B)3L46L,9PC, 1) 3L44L36L29P,

4. ®dopmyna CHMMETPUU FeKCarOHAIbHON TUPAMUIBI:
a) Le4PC, 0) Le4L26PC, B) 6LsPC, 1) Lc6P.

5. Hapn nynkoil mepBoro ciiost HaxoauTcs wap Broporo cios. Ilycrora B 000MX ciiydasx OKpy:KE€Ha ILIECThIO

mapamu. [1ycToThl Ha3pIBAOTCS:
a) TETPadAPUUECKUMHU, 0) OKTadAPUUECKUMHU, T') TEKCADAPUIESCKIUMHU

Kpumepuu ouenku omeema cmyoenma npu 6binoJiHeHUU MeECHO8bIX 3A0AHUT

Onenka

TpeGoBanus Kk 3HAHUAM

OTJIIMYHO

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH TIJIyOOKO U
IIPOYHO  OCBOWJI  IPOTPAaMMHBIA  MaTrepual,  HCUYEPIBIBAIOLIE,
IIOCJIEI0OBATEIBLHO, YETKO U JIOTMYECKH CTPOMHO €ro M3jaraer, yMeeT
TECHO YBS3bIBaTh TEOPHUIO C MPAKTHKOHW, CBOOOJHO CIPABISETCS C
3aJlayaMi, BOIpOCAaMU M JPYIMMHU BHAAMHU IIPUMEHEHHS 3HaAHUM,
IIpUYeM HE 3aTPYAHSETCS C OTBETOM IIPU BHJIOM3MEHEHUM 3aJaHUM,
IIPaBUIHLHO OOOCHOBBIBAET NPUHSATOE PEIICHUE.

XOPpOIIO

Onenka «XO0pOo1mo» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marcepuajl, rpaMOTHO U MO CYHICCTBY H3JIAract €ro, HC [JOITyCKasd
CYIICCTBCHHBIX HETOYHOCTEI B OTBETEC Ha BOIIPOC, IIPaBUJIIBHO
MNPUMCHACT TCOPCTUUCCKHUC IMOJIOXKCHUSA MPHU PCHICHUU MPAKTHYCCKUX
BOITPOCOB U 3a1a4, BJIIaJICCT HGO6XOI[I/IMBIMI/I HaBbIKaMU WU ITpUEMaMH UX
BBITTIOJIHCHUA.

YAOBJICTBOPHUTCIIBHO

OneHka «yIOBIIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, €CIH OH
MMEET 3HAaHMUS TOJbKO OCHOBHOI'O XapakTepa, HO HE YCBOWJI €ro
NeTanel, JOMyCKaeT HETOYHOCTH, HEJIOCTAaTOYHO MPaBUIIbHBIE
(GOpMyIHUPOBKH, HApPYIICHUS JOTHYECKOW IOCIEOBATEIFHOCTA B
M3JIOKEHUHU MPOTPaMMHOT0 MaTepHalia, HCTIBITHIBACT 3aTPYIHEHUS TIPH
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000CHOBAaHUM OTBETA.

OneHka «HEeyA0BIETBOPUTENBHO» BBICTABIISIETCS CTYACHTY, KOTOPBIN
HEY/IOBJIETBOPUTENIBHO | HE 3HAET 3HAYMTENIBHOW YaCTU IMPOTrPaMMHOIO MaTepHalia, JOIYCKAeT
CYIIECTBEHHBIC OMIMOKM, UMEET 3aTPYAHEHUS IPU OTBETE Ha BOIPOCHI
u 000CHOBaHUU OTBETOB. Kax IIpaBuUIIoO, OLICHKA
«HCYHOBJICTBOPUTCIIBHO» CTABUTCA CTyACHTAM, KOTOPBLIC HE MOIYyT
MPOJOJKUTh ~ OOydeHHMe ©0e3  JOMOJHUTENbHBIX  3aHATUH IO
COOTBETCTBYIOLIEH JUCLUIIIINHE.

TunoBblie BOIIPOCHI K KOJVIOKBUYMY 110 TEOPUU CUMMETPUU U OCHOBaAM
reOMETPUYECCKOro CTPOCHMUA KPUCTALI0B

1). IonsTHE O MPOCTPAHCTBEHHON CUMMETPUH
2). OCHOBHBIC IIPOCTPAHCTBEHHBIE AIEMEHTBI CHMMETPUU: TNIOCKOCTH CKOJIB3SIIET0 OTPAKEHHUS,
BUHTOBBIE OCH.
3). OcoOeHHOCTH B3aMMO/ICHCTBHUS IPOCTPAHCTBEHHBIX 3JIEMEHTOB CUMMETPHUH, KOOPIHMHATHBII
c1oco0 BbIBOJIA IPYII CUMMETPUHU.
4). TIpaBUIIbHBIC CUCTEMbI TOYCK, OOLIME U YACTHBIC CHCTEMBI.
5). KpaTtHOCTb NpaBHJIBHBIX CUCTEM TOUYEK, POJIb PABUIBHBIX CHCTEM B CTPYKTYPHOM aHAJIM3E.
6). Xumunueckas CB3b B KpHCTa/LIaX, KOOPAUHALMOHHOE YHCIIO.
7). CucTeMbl aTOMHBIX U HOHHBIX PaIUyCOB.
8). KoHuemnuus mioTHEHIINX YIaKOBOK aTOMOB ¥ HOHOB, OCHOBHBIC THITBI YITAKOBOK: IBYXCIIOWHAS U
TPEXCIIONHAS.
9). OCHOBHBIE TUIIBI ITYCTOT U MPUHIMUIIBI PACUETA HX 3aCCIICHHOCTH.
10). [ToHsATHE O TBEP/BIX PACTBOPAX, OCHOBHBIC THITbI PACTBOPOB: 3aMEIlICHHS, BHEIPEHHSI, BBIYHATA-
HUSL.
11). OcHoBHbIe (ha30BbIC JHATPAMMBI C TBEPIBIMH PACTBOPAMHU.
12). Tlpenensl pacTBOPUMOCTH, 3aKOH Berapa.
13). JlebexThl KPUCTAITHYECKOM CTPYKTYPBI, TOUCUHBIC U TIPOTSKEHHBIC E(DEKTHI.

KpuTepnu OICHUBAHHUA OTBETOB

KOJ'IJ'IOKBI/IYM CUHUTACTCA CIaHHBIM, CCIIN OTBEYAIOIIUN JA€T JOCTAaTOYHO MOJIHBIM OTBECT, IOHUMACT
CBA3b MaTCpurajia JaHHOT'O pa3aciia ¢ Jpyrumu, B Ciiydac San}’I[HeHI/Iﬁ OTK/IIMKACTCs Ha ITOJACKAa3KH U
HaBOASAIINEC BOIIPOCHI.

KOJ’IJ’IOKBI/IYM CUHUTACTCA HECAaHHBIM, €CJIN OTBCUAIOIINN HE MOXET JaTh Pa3BECPHYTOIr0 OTBE-TA, EMY HC
MMOMOT'aroT IMMOJACKA3KHU U HABOJAAIIINEC BOIIPOCHI.

Tunoegvie sonpocel K 3auume no 1a60pamopHvim paoomam

1). OcHOBHBIE TUTIBI PEIIETOK, peleTku bpasa.

2). TlpUMHUTHBHBIC U ICHTPUPOBAHHBIC PEIICTKH.

3). Kpucraymumyeckas pemerka 1 nHaAeKChl Musiepa.

4). KBagpatu4ysbie ()OPMbI OPTOrOHATIBHBIX CHHTOHUH.

5). [IpUHIMITBI MHIUIUPOBAHUS BHICOKOCHMMETPUYHBIX KPUCTAILIIOB.
6). Pacuer mapameTpoB penIeTKU MO MEKIUIOCKOCTHBIM PACCTOSIHUSIM.
7). DieMeHTapHbIC PUHIUIIBI TUPPAKIHH.

8). YcnoBus mudpakiuu no Jlaya.

9). Meron BpallieHHS.

8). ®opmyna Bynwda-bparra u «orpaxarenbHas» TuppaKius.

9). PentrenodasoBslii aHau3.
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10). OcHOBHBIE MPUYKHBI TIOTaCaHUI TUPPAKIIMOHHBIX PedICKCOB.
11). 3aBUCUMOCTB CTPYKTYPHOTO (haKTOpa OT KOOPAWHAT U WHAEKCOB MuJuiepa.

Kpumepuu 3auyumeur 1a6opamopnoii pabomaot

Pabora cunraercs 3alIUIIEHHON NP CIEAYIOIUX YCIOBUAX:
- y4aCTHE B BBIITOJHEHHH PAOOTHL;
- IPEIOCTaBJICHUE 0TYETa, OPOPMIICHHOTO B COOTBETCTBUU C YU€OHO-METOANYECKIMHU OCOOMSI-
MU K JJa0OpaTOpHBIM padboTaM;
- KpaTKHe, HO JOCTaTOYHO COJIepXKAaTeIbHBIE OTBETHI Ha 2—3 BOMPOCa U3 MPUIIaraeMoro CIUCKa.
[lpu HeBbIONHEHWH JHOOOTO W3 TPeOOBAHWH, TEPEUYMCIICHHBIX BBINIC, OCTAJIbHBIE MOTYT OBIThH
3a4TeHbI, HO paboTa He OYAET CYNTATHCS 3AIMUIICHHON, TTOKa HE Oy IyT BHITIOJHEHBI BCE TPEOOBAHMS.

Hpumepnble KOHmMpOJibHblEe 60NPOCHL K 3a4enty

1. IIpeamer u 3agaun KpUCTALIOXUMUHU. KpUCTAIUIOXMMHS KaK 4acTh XMMHHM M KaK METOJ UCCIICJOBAHMUS
xuMudeckux BemiectB. OcHOBHOHM 3akoH kpuctawioxumun ([ompammvuar, Kamycrtuuckuit). OOmme
cBoiicTBa kpucramios. @opmyna Diinepa-/lekapra.

2. OCHOBHBIE ATalbl HCTOPUH PEHTTEHOCTPYKTYPHOT'O aHaIN3a U KPUCTANIOXUMUU.

3. Tunbl XUMHUYECKUX CBSA3EM B KpUCTAJUIaX. DHEPrus cBsi3ed. 'OMO- M reTeporecMUYEeCKUE CTPYKTYPBI.
Xapakrep cTpykTypsl. [Ipumepsr.

4. CrpyktypHsle TUIBL. M30CTpyKTypHOCTE. OncaHue NpOCTENIINX KPUCTAIUIMYECKUX CTPYK-TYP.
5.M3omopdusm. CTpyKTypa TBEPIBIX paCTBOPOB.

6. IlonmumopdusMm, nonutunus, Mopdorponus. MOHOTPONHBIE U SHAHTUOTPOIIHBIE IOJUMOPQHBIE
IIPEBPAILCHHUS.

7. 1IDY u IIIK. Onucanue KpUCTANIMYECKUX CTPYKTYP MPOCTHIX BEIIECTB B paMKax MPEACTABICHUM O
[TITY u IMHK.

8. ITyctotsl B ITIITY u I[MIIK. Onucanue KpUCTANIMYECKUX CTPYKTYp OMHAPHBIX U TEPHAPHBIX COCAMHEHUI
B pamkax npezacrasnenuit o [IIITY u ITHIK. [Tpumepsr.

9. Kpucrannndeckue CTpyKTypbl METAJUIOB.

10. Kpucramindeckue CTpYKTYphl MPOCTHIX BEIIECTB, 00pa3oBaHHBIX p-aieMenTtamu VIII, VII u VI rpynn
[IEPUOAUYECKON CUCTEMBI.

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

12. Kpucramiueckue CTpyKTypbl HHTEPMETAIIUIOB.

13. Kpucraminueckue CTpyKTypbl OWHApHBIX COEIUHEHHH, OMHCBHIBAEMbIE B paMKax MpPEJICTaBIECHUN O
MY u ITHIK.

14. O6mas xapakTepHCTHKa KPUCTAIUIMUECKUX CTPYKTyp OWHapHBIX coenuHeHuil. IIpumepsl. AxkypHble
CTPYKTYpPHBIE MOTHBBI.

15. O0mras XxapakTepuCcTUKa KPUCTAINTMYECKUX CTPYKTYp TEPHAPHBIX COSAMHEHUH.

16. CtpykTypHbIi TUI IEPOBCKUTA. CETHETORIEKTPUKH.

17. CtpykrypHblil Tun mmnuaenu. Hopmanehas (nmpsiMasi) 1 oOpalieHHast IITHHENb.

Koaddunment obpamienus. eppuThl U UX CBOHCTBA.

18. CTpykTypbl cHIIUKATOB. Lle0nuTHI.

19. 3HaueHue peHTTeHOCTPYKTYPHOTO aHAIN3a M KPUCTAIIOXUMHUH JUIE XMMUU U MOJIEKYJISIpPHOW OMOJIOTHH.
ba3bl CTpYKTYpHBIX JaHHBIX.

20. TTonsitue o pentrenorpaduu. ABToMaTnyeckue Au(paKkTOMETPHI.

21. Mertox nopomika B pentreHorpaduu. Naaekcsl Musiepa. MeXIIoCKOCTHBIE PacCTOSIHUS. Y paBHEHUE
Bbparra-Bynega. [Topsinok orpaxenus. Pentrenorpamma. [IpencraBinenne o peHTreHO(pa30BOM aHAIH3E.

22. CpaBHEHHE pa3HbIX JUPPAKIIMOHHBIX METOJOB U3yUEHHS KPUCTANINYECKON CTPYKTYPBI.

23. I'pynnbl cummerpun. Omnepanuu ¥ JIEMEHTbl CHUMMETPUHU. 3aKpbITHIE ONEPAllUd U DJIEMEHTHI
cummerpuu. HMuBepcus. IloBOpoTHBIE W HMHBEPCHOHHBIE OCH, CBoMcTBa. OmnucaHue CHUMMETPHUH
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Henepuoandeckux o0bekToB. [Ipumepsl.

24. To4yeuHble rpyNIbl, CAMBOJIBL, IPUHIMIIBI MX TocTpoeHus. [Ipenensusle rpynmsl. [Ipumepsl.

25. Ilpoekuuu 351eMEHTOB CUMMETPHH.

26. CumBonuku ['epmana-Morena u lllendmanca. 3epkanbHble TOBOPOTHI U 3€PKAIbHO-TIOBOPOTHBIE OCH,
COOTHOIIEHUS] C ”THBEPCUOHHBIMH.

27. TpaHcnsuuu, WX TUCKpPEeTHBIE Tpymmbl. Kpucramumueckas pemietka, ee 0Oasuc. [lpumutuBHBIE U
HEMPUMUTHBHBIE [TapaJLIEIOrPaMMBbl U MapajlieIeuIe (bl HIOBTOPSEMOCTH.

28. Cummerpus pemieTkd. [oj03apuyueckue Tpymmsl, ux cBorcTBa. OcoOble HANpaBleHHUs B PEIIETKE, MX
CBOMCTBA.

29. Kpucramiorpaguueckue KOOpJMHATHBIE CHCTEMBI, HMX BBIOOp. basuc kpucrammorpaduyeckoi
KOOpJAMHATHOW cuctembl. KoopauHatHbIl KpecT. DnemeHTapHas sueiika. IlapameTpsl permetku. Busbl
KpUCTATOrpahuuecKrX KOOPIAUHATHBIX CUCTEM ISl Pa3HBIX THIIOB CHMMETPUU perieTku. CHHTOHUSI.

30. Crioco0blI pa3MelieHus y3JI0B B JIeMEHTapHOU stueiike. Tunbl bpasn. [Ipoeknus 3ieMeHTapHON SYSHKH.
31. OcCHOBHBIE CTPYKTYpHbIE THUNBlI sl KyOMYecKoW CHUHTOHMU. Yucino (OpMyIbHBIX EIMHHIl B
3JIeMEHTapHOU siuelike. PEHTreHOBCKas INIOTHOCTh KPUCTAILIA.

32. Kpucramiorpadguueckue TtoueuHble Tpymibl. CHMMETpUS KPUCTAIUIMYECKOTO MHOTO-TPAaHHHKA.
[Tpumepsr.

33. OTKpbITHIE ONIEPALMH U AJIEMEHTHl CHMMETPUH.

34. IIpocTpaHCTBEHHBIE TPYIIBI CAMMETPUU (CUMMOpP(HBIE 1 HECUMMOP(HBIE), IPUHIIUIT UX BHIBOJA.

35. KpucramioxuMuieckne paguychl, COOTHOIIEHUE ¢ opOuTanbHbiMU. MoHHBIE pagnycel. Metox Jlanne.
Meramueckue, KOBaJIeHTHbIE, BaH1epBaaabCcoBbl paauychl. [lonpasku ['onpa-mmuara.

Kpurepun oneHkn orBeTa Ha 3ayeTe

Ouenka Kpurepumn orBera

3auTeHo ['mybokoe u xopoiiiee 3HAaHWE W MMOHMMAHHE TPEIMETa, B TOM YHUCIE
TEPMHUHOJIOTUU u OCHOBHBIX MOHSITHIA; TEOPETUIECKHIX
3aKOHOMEPHOCTEI; (hakTHYECKUX JTAaHHBIX; 00CTOSATENBHBIMN,

JIOTHUYECKUI ¥ I'paMOTHBIN OTBET BO BpeMs CAAauM 3aueTa; y/elIbHbII BeC
OLIMOOK MPU KOHTPOJILHOM T€CTUpOBaHUU — He Oosee 50%.

He3aureno Cnaboe 3HaHUE OCHOBHOW TEPMHUHOJIOTMH, TEOPETHUECKUX
3aKOHOMEpPHOCTEH, (PAaKTUUYECKHUX JaHHBIX, OIIMOOUHBIA OTBET HA

3aueTe; yAeNbHbII Bec OMMOOK IPU KOHTPOJIBHOM TECTUPOBAHUU —
ooitee 50%.

9. VYEBHO-METOINYECKOE 1 ”THOOPMAIIMOHHOE OBECITEYEHUE
JTUCIHATITAHBI

9.1. YueOnas uTeparypa:

a) OCHOBHAS:

M.I1.Iackonbckas. Kpucramtorpadus. M.: Beicias mkona, 1984.

W.Hapau-Ca6o. Heoprauuueckas kpuctasuioxumusi. byganemr, 1968.

Boxwuii I'.b. Kpucrammoxumus. M.: Hayka, 1971.

3opkuii [T.M. CummeTpus MOJIEKY M KPUCTAJUIMYECKUX CTPYKTYpP. M.: u3a-Bo Mock. YH-Ta, 1986

NS
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5. 3opkwuii [1.M. 3agauauk Mo KpUCTAUIOXUMHUH U KpucTtauiorpaduu. M.: M31-Bo MoCKOBCKOTO yH-

Ta, 1981.

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

0) 10IOJTHUTEIbHASL:

1. Tlopaii-Kommui, M.A. OCHOBBI CTPYKTYPHOTO aHaJIM3a XMMHYECKUX COeIMHEHHH. M.: Bpichiiik.,

1982.

2. Kuraitropoackuii A.M. MonekynsapHabie kpuctauisl. M.: Hayka, 1971
3. ¥Yoamic A. CtpykrypHas Heoprauuyeckast xumust: B 31.M.: Mup, 1987-1988,T.1,2,3.

9.2. UHTepHET-pecypchl

1.

Noakown

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/htmi
ChemSoft 2004

9.3. IIporpammHoe o0ecnieuyenue

YHuBEpcUTET 00eCTIeYeH HEOOXOIUMBIM KOMIUICKTOM JIMIICH3MOHHOTO M CBOOOTHO
pacmpocTpaHsIeMOro MporpaMMHOT0 00ECTICUeHHsI, B TOM YHCJIE OTEYECTBEHHOTO MTPOU3BOICTBRA.
Kaxxnpiii oOyuaromuiicss B TeueHUe BCEro nepuojia o0yueHus o0ecrnevyeH HHIANBUAYIbHBIM

HEOTPaHMYEHHBIM JIOCTYIIOM K 3JICKTPOHHOW WH(POPMALIMOHHO-00pa30BaTEIbHON Cpe/ie YHUBEPCUTETA U3

70001 TOUKH, B KOTOPOM UMEETCs 1OCTYI K HH(OPMAILIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «/IHTepHEeT»
KaK Ha TEPPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

YHI/IBCpCI/ITeT obOecreueH CJICAYIOIIUM KOMIIJICKTOM JIMICH3UOHHOT'O ITPOrpaMMHOI0 oOecIeyeHus.

1. JIuueH3uoHHOE MporpaMMHoe obecrieueHue, ucrnosub3yemoe B MHrl'Y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. TIporpammusiit kommuiekc MMUC “Busyansnas Ctynus TectupoBanus’™
1.4. Antuupyctoe I10 Eset Nod32
1.5. CnpaBouHo-nipaBoBasi cucrema ‘“KoncynbTant”
1.6. CnpaBouHo-nipaBoBasi cucrema “Tapant”

Hapsmy C TPaAAUTUOHHBIMU U3JJAHUAMU CTYACHTBI U COTPYAHUKH UMECIOT BO3MOKHOCTD ITOJIb30BATHCA

SJICKTPOHHBIMHA MTOJIHOTCKCTOBBIMU Oazamu JaHHBIX

Tabruua 9.1.

Ha3zBanue pecypca Ccebliaka/nocryn
DnekTpoHHas OHMOIMoTeKa OHaiH «ETUHOE OKHO K http://window.edu.ru
00pa3oBaTEIBLHBIM pecypcam»»
«O06pa3zoBarenpHbIil pecypc Poccumn» http://school-collection.edu.ru
denepanbHbIT 00pa30BaTENBHBIN TOPTAI: YIPEIKICHHS, http://www.edu.ru —

nporpammsl, cranaptel, BY3b1, Tectsl EI'D, TA

denepanbHbIil IEHTP HHOOPMAIMOHHO-00Pa30BATEIBLHBIX http://fcior.edu.ru -
pecypcoB (PLINOP)

ObC "KOHCVYJIbTAHT CTYJAEHTA". DnextpoHHas http://polpred.com/news
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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/
http://polpred.com/news

OMOIMOTEKAa TEXHUYECKOTO By3a

NznarenscTBo «Jlanby». DIEKTPOHHO-OMOIMOTEUHAS
cucrema

http://www.studentlibrary.ru -

Pycckas BupTyanbHast OnbanoTexa

http://rvb.ru —

NznarenscTBo «Jlanby». DIEKTPOHHO-OMOIMOTEUHAS
cucrema

http://e.lanbook.com -

E>xenenenpHuK Hayku U oOpazoBanus KOra Poccun
«AKaneMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas anekrponnas 6ubnmoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OnekTpoHHO-O0nbmoreunas cuctema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPABOYHAs CUCTEMA JJOKYMEHTOB B cepe
obpazoBanus «MHpOpMUO»

http://www.informio.ru

WNudopmanronno-npasosas cucrema «KOHCYIbTaHT-TUTIOC)

CereBas Bepcusi, JOCTyIIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'yY

WNudopmannonHo-mpaBoBas cucrema «l apant

CereBas Bepcusi, JOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'yY

DneKTpoHHO-0nbnmoreyHas cucrema «tOpait»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIMIIJINHbI

TpeboBanust k ayAUTOpUH [Tl IEKIMOHHBIX U MIPAKTUYECKUX 3aHATUHN: OeclTyMHas CBeTast
ayJIMTOpHs Ha 25 T0CaI0YHBIX MECT C JIOCKOH.

TpeGoBaHUs K ayIHTOPHH JUIs Ta6OPATOPHBIX 3aHATHIA: 1aGopaTopust 60-70 M ¢ BHITSIKKOM, OBIIIM 1
MECTHBIM (HaJl MIECThIO paOOYMMH CTOJIaMU) OCBEILIEHUEM, KaHAJIN3aluen (X0IoAHas U ropsiyast BOAA).

TpeGoBanust K cCHeHUAIN3UPOBAHHOMY OOOPYIOBAHUIO: BBITSIKHOM MIKad, XMMUYECKH CTOMKas
paKkoBUHA, LIECTh J1a0OPAaTOPHBIX CTOJOB CO CTOMKHUM IMOKPBITUEM, OJIMH CTOJ IpernojaBaTelis, IBeHaIaTh
71a00paTOPHBIX CTYNBEB, JOCKA, TEXHUYECKHE U AaHATUTUYECKHUE BECHI.

Teopernyeckuii Kypc:

Jlexunu, npe3eHTanuu

KoHTposnbHbIE TECTHI.

Criucok BOMpOCOB /IS POBEICHUS KOJIJIOKBIYMOB.
TaGnuiel- OymMaXkHBIN BapuaHT 00Jb1I0TO (hopMaTa.
BapuanTel 3amanuii 17151 KOHTPOJIBHBIX PadoT.

arODE

JlabopaTopHBIi NPAKTHKYM:

1. Tematuka u omnucaHue Ja0OPAaTOPHBIX paboT (cHeuuanbHO pa3pabOTaHHBIA M W3JIAHHBIHN
71a00paTOPHBII MPAKTHKYM U CTYJICHTOB XUMHUYECKOTO HATIPABJICHHUS).

Habop xuMu4eckux peakTHBOB K Kax10i 1abopaTopHoii padore.

3. JlabopaTopHbIe yCTaHOBKH, 000pYIOBaHUE.

no
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http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

11. METOJJUYECKHUE YKA3AHUA JJIS1 OBYYAIOLHINXCSA
ITO OCBOEHMIO TN CHUITJIMHBI

Jlisi yCHemHOro OCBOCHHUS JIGKIIMOHHOTO MaTepualia 00yJaromuecst JODKHBI MOCEIaTh  JICKIUU U
KOHCIIEKTUPOBATh UX B CIIELIMAJIBHYIO TETPab.

OueHb 0JIE3HO NEpe]] TEKYLIEH JIeKIHel IPOCMOTPETh MaTeprall IPeAbIAYILEH.

[Ipy KOHCHEKTHPOBAaHWU CJENYET 3alUChIBATH JIUIIb OCHOBHBIE IOJIOXKEHUS, IO-CIEJ0BATEIbHOCTD
BBIBOJIOB 3aKOHOB U YpPaBHEHUM, BOCIPOU3BOJUTH HEOOXOAMMBIE CXEMbl U PUCYHKU. Eciau BO3HHMKAIOT
BOIIPOCHI 10 YaCTH MaTepuajla ¥ HET BO3MOXXHOCTU BBISICHUTH UX Cpasy, CIEIYyeT OTMETUTh OCTaBLIEECS
HETIOHSATHBIM U TIOCJIE JIEKIUU (B CBOOOJHOE BpeMs) HAHTH COOTBETCTBYIOIIMI MaTepuall B JUTEpaType,
WNHTepHeTe niK BBISICHUTH Y ITPENO1aBaTellsl BO BpEMsI IPAKTUUYECKUX 3aHATHM WM HA KOHCYJIbTALIMSX.

[Tpu moAroTOBKE K KOHTPOJIBHBIM paboTaM HEOOXOIUMO MOBTOPUTH COOTBETCTBYIOMIMKA MaTepuai. [lo
KOHTpoJIbHOM Ne 1 Hanbosiee BayKHBIE BOTIPOCHI:

- HOMEHKJIaTypa CTPYKTYPHBIX TUIIOB;

- OCHOBHBIE THUIIbI PELIETOK;

- METO/IMKa MO/ICUeTa YUCIIa aTOMOB U (POPMYJIbHBIX €UHUIL] (MOJIEKYIT), TPUXOAAIIUXCS Ha
3JIEMEHTAPHYIO SYECHKY;

- BBISIBJICHHE IUIOTHEHIIEH YITAaKOBKH;

- OIIpe/ICJICHNE TUIIA IJIOTHEHNIIEH YIaKOBKH;

- aHaJIU3 3aCEJICHHOCTH IIyCTOT;

- KOOPAMHALMOHHBIEC YUCIIA U KOOPAUHAIIMOHHBIE MHOTOI'PAHHUKHU.

1o xoHTpONBHOI padoTe Ne 2:

- IPUHIIUIIBI TOCTPOCHUS CTepeorpa@uiecKoil MPOEKIINH HIEMEHTOB CHMMETPHUH;

- IPUHIUIIBI IOCTPOEHHUSI THOMOCTEPEOrpaPpUUECKON MPOEKLUU TPaHEN KpHUCTaNINYECKOTO
MHOI'OTPaHHUKA;

- pa3MHOXKEHUE TpaHell 3JIeMEHTaMH CUMETPHH;

- 0COOEHHOCTH B3aMMOJCHCTBHSI 3JIEMEHTOB CUMMETPHUU APYT C IPYTOM;

- Ki1accuuKanus MpocTeIx GopM;

- OCHOBHBIE THIIBI TPOCTHIX (HOPM.

Pexomennyercss Takke BHEYpOUHOE IOCEIICHHE JIaOpaTOpPUM C IIeNIbI0 NMOBTOPEHHUS MaTrepuasa Io
M3YYEHHIO KPUCTAJIJIOB HA MOJETISX, UMEIOIIUXCS B JIaOOpaToOpuu, MOCKOJIBKY 3TOT HAIJISIHBIA MaTepual He
MOXET OBITh JOCTYITHBIM BHE Jiabopatopuu. PekoMmenmyercsi oOpamaTbCsi K MEPCOHANY JIabOpaTopuu 3a
HEOOXOIMMBIMU Pa3bsICHEHUSIMU U KOHCYIbTAIUSIMHU.

[Ipy mnoAroToBKE K MPaKTUYECKMM M JIaDOpaTOPHBIM  3aHATUSIM HEOOXOAMMO IOBTOPHUTH
TEOPETUYECKYIO YacTh KaK M0 KOHCIIEKTaM JIEKIMH W yuyeOHHMKaM, TaK U 10 COOTBETCTBYIOLIEMY Yy4eOHO-
METOAMYECKOMY MTOCOOHUIO.

KommokBuym mpu3BaH 3aKpelnuTh MaTepHal IO IPOCTPAHCTBEHHOM CHMMETPUU U T'€OMETPUUYECKHUM
3aKOHOMEPHOCTSIM (POPMHUPOBAHUS CTPYKTYpbl M BHemHed ¢(opmbl KpuctamioB. Ilpu moaroroBke K
KOJIJIOKBUYMY TaKkke HEOOXOJMMO TINATEeNbHO MpopaboTaTh MaTepHall, UCIOJb3ysl KOHCHEKTHI JIEKIUH,
yueOHbIE U y4eOHO-METOJUUECKHE [TOCOOUS, Ipyriue UCTOUHUKH (CIIPaBOYHUKH, SHIIUKIoNeauu, IHTepHeT).

3aueT ¢ OLEHKON — 3TO 3aBEPIIAIOIIEE OLEHOUYHOE CPEACTBO MO AMCLHUILIMHE, TO3BO-JIAIOLIEE YTOYHUTD
YpOBEHb YCBOEHHUS MarepHuaia oOydaromumucs. [lpu moarotoBke k 3aueTy, B 00IEM, pEKOMEHAYIOTCS T€
e JIeHCTBUSA, UTO U B ClIydae APYTUX KOHTPOJIBHBIX MEPONPHUATHIA: TIIATeNbHas MPOpadOTKa MaTepuaa mno
KOHCIIEKTaM JIeKIUH, Y4eOHbIM M y4eOHO-METOJUYECKUM MOcOoOUsaM, JpyruM HCTOUYHUKH. Kpome sToro,
HE00X0AMMO BBIJCTUTH HauOoJiee TpyaHBbIE pas3fensl U cHopMyTupoBaTh BOMPOCH! MPENOAaBaTENi0 K
KOHCYJIbTAIMH TepPe 3a4€TOM.
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Pabouas nporpamma nucuuminHbl «KpucTamioXumMus» cOCTaBiIeHa B COOTBETCTBHM C TPeOOBAHUSAMU
@®I'OC BO mno cneumansaoctu 04.03.01. «Xumus (ypoBeHb OakalaBpHara)», YTBEP>KICHHOTO MPUKA30M

MunuctepcTBa o6pazoBanus U Hayku Poccuiickoit @enepanuu ot 17 uromst 2017 . Ne 671

[Tporpammy cocraBuia: npodeccop kadeapsl xumun Apuakosa P.J.

PaGouas nmporpamma yTBepikJieHa Ha 3acejaHuu Kadeapbl XUMUU

IIporokoin 3acenanuss Ne _ 7 or « 13 » wmapra 2025 r.

PaGouas Inmporpamma OI[O6p€Ha y‘IC6HO'MCTOI[I/I‘IeCKI/IM COBCTOM

XUMHUKO-Onooruueckoro  (axynprera

ITpoTtokoun 3acemanust Ne _ 6 or «_18 » Mapra 2025 .
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CeeeHus 0 nepeyTrBep KIeHUN MPOrPaMMbl HA OYepeaHOl YUeOHbIH IoJl M perucTpamum u3MeHeHn il

YyeOHbIil
roa

Pemenue
Kadeapsl
(Ne mpoTokoia,
J1aTa)

Buecennble n3MeHeHU

[Toamnuce 3aB.
kadeapoi
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