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1. llesu u 3212494 AU CIUILIHHBI

Iens: hopmupoBaHue MPENCTaBICHUN O CTPOSHUN U CBOMCTBAX KPUCTAILIOB,
Pa3HOOOpa3NM THIOB KPUCTALTNIECKUX CTPYKTYP, TUTIAX XUMHYECKON CBS3U B
KPHUCTAJJIaX, OCHOBAX KPUCTAUNIOXUMHUYECKOW CUCTEMATHKH KPUCTAJUIMYECKOTO BENIECTBA
Y HaBBIKOB MCMOJIb30BAHUSI COBPEMEHHBIX KPCTAINIOXUMUYECKUX 3HAHUH B
po¢eCCUOHAIBHOM ESITEILHOCTH. 3alauaMU Kypca SIBISIETCS TEOPETUUECKOE U
MPaKTUYECKOE YCBOCHHE : 1) COBPEMEHHBIX MPECTABICHUI O CUMMETPUIHOM arlrapare
OTIMCAHUSI MOJICKYJ, KPUCTAJIJIOB M KPUCTAINIMYECKUX CTPYKTYP; 2) OCHOB OOIIIEH,
onucareNbHON U MPUKIATHON KPUCTATUIOXUMHUH; 3) CTPYKTYPHBIX OCOOCHHOCTEM
Pa3UYHBIX KJIACCOB XMMHYECKUX COCTUHEHUN U BBITEKAIOIIUX U3 HUX (PUZHUKO-
XUMHUYECKUX CBOUCTB.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

[IpenMeT u 3a1auy KpUCTAINIOXUMHUH, KPUCTAININYECKAs! CTPYKTypa U CIIOCOOBI e
MOJICJINPOBAHUS, CTPYKTYpHasi KpucTajuiorpadus; oo1as KpUCTAIIIOXUMHUSI (OCHOBHbBIE
CTPYKTYpPHBIE TaPAMETPBHI, TUIIBI XMMUYECKUX CBA3E€M B KPUCTAILIAX,
KPUCTAJUIOXUMHUYECKHE PAJILYChl ATOMOB, SHEPTHs CLIEIUICHNS KPUCTAJIJIOB,
CTPYKTYpooOpa3zytoliue (pakTopbl, KpUTEPUH YCTOMUMBOCTH HOHHBIX CTPYKTYP,
IUIOTHEHIIINE YIIaKOBKH); OCHOBHBIE KATErOPUU KPUCTAIIIOXUMHUH (M30MOphU3M,
Mop¢oTponus, moauMophusm); onucareabHasi KpUCTAIUIOXUMHUSA (IIPOCTHIE BELIECTBA,
OMHapHbBIE U TEPHAPHBIE COCUHEHUS, CUIIMKAThl, OPraHUYECKHUE BEILIECTBA).

2. Komnerenuuu ody4awmerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI
AUCIHUANIMHBI

[TnanupyemMplie pe3yabTaThl OCBOSHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHIIin) O0y4eHUs 110 TUCIUTUTHHE

3HaeT: OCHOBHBIE MOHATHUS KpUCTaIorpaduu u
KPUCTANIOXUMHUH, 0COOEHHOCTH U 3aKOHOMEPHOCTHU
[1K-1 Crioco6eH ucnonb30Bath GyHAAMEHTAIbHBIE [KPUCTAIIIMUYECKUX CTPYKTYP MPOCTHIX BEIIECTB U
XUMHUYECKHE TMOHSATHUS U 3aKOHBI IIPU pEIIeHUH  |[Hanboliee BaXHbBIX KJIACCOB COETUHEHHIM
npo¢eCCUOHAIBHBIX 3a/1a4 'YMeeT: CBA3bIBaTh TUIIBI KPUCTAJUINYECKUX
CTPYKTYpP C PU3UKO-XUMHUECKUMH CBONCTBAMU
BEIIECTBA

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHp MOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT

KonnmongHas XuMmus,

OCHOBBI XUMHH 3JIEMEHTOOPTAHUYECKUX
COCIUHCHUMH,

CtpoeHue BelecTna,

Heoprannueckuii CuHTeE3,

CrepeoxuMust U CHMMETPHS MOJIEKYIT,
dusznueckas XuMus,
BbICOKOMONEKYISIPHBIE COEUHEHUS,
XuMudeckre U OMOIOTUYECKHUE CEHCOPBI,
Opranunyeckas XuMHs

He npenycMmorpensl




TpC6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

CTCpCOXI/IMI/ISI U CUMMCTPU MOJICKYIT

3HAET: CTEPEOXUMUYECKYI0 HOMEHKIIATYpy, IpaBuia
0003HaYEeHUI KOHPUTYpaIMi MOJIEKYIIbl, SIEMEHTBI
CUMMETPHUHU U TOYEYHBIE TPYNIBI CHMMETPHH
MOJIEKYJI, BIUSHUE CTEPEOXUMHUHN U CUMMETPHUH
MOJIEKYJI Ha CBOMCTBA XUMHYECKUX COCTMHEHUN U
UX CIIEKTpaJbHBIC XapAKTEPUCTUKUA YMEET:
ONpENEATh, UHTEPIPETUPOBATh U PAaHKUPOBAThH
CTPYKTYPHYIO HH(OPMALIHIO O TPOCTPAHCTBEHHOM
CTPOEHHUU MOJIEKYI, TpeOyeMyto AJisl palliOHaIbHOMN
HOMEHKJIATYPBbI ¥ IPOTHO30B CBOMCTB XUMHYECKHUX
coeMHEeHU MImeeT npakTH4eCKuii OIbIT:

OpTaHI/I‘lCCKaH XUMMUA

3HaeT: (PU3MUECKUe U XMMHYECKUE CBOHCTBA
Pa3IMYHBIX KJIACCOB OPTaHUYECKUX COSIUHEHUH,
TUIBI XUMHUYECKUX PEaKIUN B OPraHuueCKOn
XUMHH, TEOPETUIECKUE OCHOBBI OPraHUYECKON
XUMUH, KIACCU(DUKALINIO OPTraHNIECKUX
COEIMHEHUII 10 KJIaccy OMacHOCTH, TEXHUKY
0€30MMacHOCTH NP padoTe C HUMH U YCIOBUS HX
XpaHeHus1, TpeOOBaHUA K CTPYKTYpe U 0POPMIICHUIO
0TUeTa [0 HAyYHO-UCCIIE0BATEILCKOM padoTe,
0COOEHHOCTHU CTHJI HAYYHO-TEXHUUYECKOTO TEKCTa
'YMeeT: UCTIOIb30BaTh 3HAHUS O CBOMCTBAX
OpPraHMYECKUX COCTMHEHUI U UX pEeaKIIMOHHOU
CHOCOOHOCTH JJISl HHTEPIIPETALuU
PKCIIEPUMEHTANBHBIX JaHHBIX, UCTIOIbH30BATh
(dyHIaMEHTaIbHEBIC 3HAHUS OPTaHUYECKOW XMMHH B
001aCcTH CMEXKHBIX TUCIUILINH MPU PEIICHUN
npohecCHOHANBHBIX 3a/1a4, IPOBOIUTH CHHTE3
OpPraHMYECKHUX COCTUHEHHH C NCTIOIB30BaHUEM
MMEIOLIUXCS METOAUK MIMeeT MpakTUYECKU OIbIT:
paciipoBKHU pe3ylIbTaTOB CIEKTPAIBLHBIX METOIOB
MCCJICIOBAHUSI OPTAHUUECKUX COCTMHEHUN,
YCTaHOBJICHHS CTPOCHHSI OPTaHUYECKUX
COCIIMHEHUH C UCTIOB30BAaHUEM (PU3UICCKUX
METOZOB MCCJIEIOBAHMSI, HATUCAHUS OTYETa IO
HAyYHO-HMCCIIEI0BATEIIbCKOM paboTe (KypcoBoit
MTPOCKT)

XuMudeckre U OMOIOTHYECKHUE CEHCOPBI

3HaeT: Kiaccu(UKalnio, KOHCTPYKIMH U TIPUHLIUIIBI
I[eﬁCTBHSI XUMHWYCCKUX U 6I/IOJIOFI/I‘IGCKI/IX CCHCOpPOB,
UX MPUMEHUMOCTDh B aBTOMAaTHU3alllK aHaJIN3a,
COBPCMCHHBIC TCXHOJIOTUU UX U3IOTOBJICHHA,
BKJIIOYasi HAHOCEHCOPBI YMEET: CBSA3hIBATh
aHAJIUTUYECKUI CUTHAII JJI pas3JINYHbIX TUIIOB
PIIEKTPOXUMHUYECKUX U ONITUYECKUX CEHCOPOB C
COJICpIKAaHUEM BEIIIECTBA B aHATH3UPYEMOM OOBEKTE
NmMeeT mpakTHYECKUI OTIBIT:

KOJ'IJ'IOI/II[HaH XHUMHUA

3HAET: COBPEMEHHBIC MPEACTABICHUS O TUCTIEPCHOM
COCTOSTHUM BellecTBa, (aKTOPhl YCTOMYMBOCTH
TUCTIEPCHBIX CUCTEM, UX 0COOBIE CBOWCTBA,

3HAYCHUC ITIOBCPXHOCTHLIX SIBIIGHUM JJIs




OINITUMHN3AIINU U I/IHTCHCI/I(bI/IKaI_[I/II/I
TEXHOJIOTMYECKHUX MPOIECCOB B MPOMBIIIIEHHOCTH,
OKCIICPUMCHTAJIbHBIC METOAbI HCCIICAOBAHUS
CBOWCTB JUCIIEPCHBIX CUCTEM YMEET: MOoJy4arh
JUCTICPCHBIC CUCTEMBI U U3YyYaTh UX CBOICTBa
HMeeT mpakTU4eCKUI OMBIT: TUIAHUPOBAHUS U
[MPOBCACHUA UCCIICIOBAHUA CBOIICTB AUCTICPCHBIX U
KOJUIOUJHBIX CUCTEM C IPUMEHEHHEM
COOTBETCTBYIOLIETO 00OPYIOBAHUS U IPHOOPOB,
00pabOTKH IKCIIEPUMEHTATIBLHBIX PE3YJIbTATOB C
HNCIIOJIb30BAHUEM METOJ0B MaTeMaTH4YECKOU
CTaTUCTUKU

Dduznueckas XuMusg

3HAeT: TEOPETUUECKUE OCHOBBI XUMUUECKON
TEPMOJMHAMUKH U KUHETUKH, TOMOT€HHOTO U
reTeporeHHOro KaTajinsa, JeKTPOXUMUU, OCHOBHbBIE
TEPMOJMHAMUYECKNE U TEPMOXUMHUECKHE
XapaKTePUCTUKH BEILIECTB, TapaMETPhI
XUMHUYECKOTO U (pa30BOr0 paBHOBECHS,
KUHETUYECKHE TapaMeTpbl XMMHUYECKHUX PeaKuil 1
3aKOHOMEPHOCTH MX U3MEHEHHs B (DU3UKO-
XUMHUYECKHUX MPOLECCaX, OCHOBHBIE 3aKOHBI
0a30BbIX pa3enoB (pU3NUECKON XUMUHN YMEET:
MPUMEHSATHh OCHOBHbIE 3aKOHBI (PU3NYECKON XUMHHU
JUISl PEILIEHUS] TEOPETUUECKUX U IPAKTUYECKUX
3a/1a4 XMMHUYECKOI HaIllpaBIIEHHOCTH U aHAJIHM3a
[OJIyUYEHHBIX PE3yJIbTaToOB, OCYIIECTBIATh
PKCIIEPUMEHTHI B 00J1aCTH (PU3NUECKON XUMUU, HAa
OCHOBE KCIIEPUMEHTAJIbHBIX IaHHBIX ONPENEIATh
TEPMOJMHAMUYECKHUE U KHHETUYECKUE
XapaKTePUCTUKH (PU3UKO-XUMUYECKHX MPOLIECCOB,
MCII0JIb30BaTh OCHOBHBIE 3aKOHBI (PU3NYECKON
XUMHHU [Tl aHAJIN3a U UHTEPIPETaLuU pe3yJIbTaToB
SKCIIEPUMEHTOB XUMUYECKON HapaBiIeHHOCTH
MmeeT NpakTUYeCKU OIIBIT:

CrpoeHue BemiecTBa

3HaeT: 0COOEHHOCTH KOMITBIOTEPHOTO
MOJEIMPOBAHUS U30JIUPOBAHHBIX MOJIEKYII,
MOJIEKYJISIPHBIX KJIACTEPOB, IEPUOJUYECKUX CUCTEM
B 3a7a4aX OIMMCAHNSI HEKOBaJICHTHBIX
B3aUMOJECHUCTBUIM, METO/IbI KOMITBIOTEPHOTO
MOJIEIUPOBAHUS CTPYKTYPBl ATOMHO-MOJIEKYJIIPHBIX
CUCTEM, KaK crocoba pelieHus 3aaad,
XapaKTepHU3YIOLIUX CBOKWCTBA MOJIEKYJI, KPUCTAJIOB,
[MOJIMMEPOB YMEET: UCIIOIB30BaTh METO/IbI
MOJIEKYJISIPHOW MEXaHUKHA U KBAHTOBOW XUMHH TIPU
CHCTEMHOM IOIXOJE VISl PELIEHUS ITOCTABIEHHBIX
3a/1a4; , BBIOWpaTh ONTUMAJIbHBIE METOIBI
KOMITBIOTEPHOTO MOJICJIMPOBAHUS U PACUETHOTO
BOCCO3JaHUSA CBOMCTB XUMHUYECKUX COEIUHEHUN
MMeeT npakTU4EeCKUM ONBIT: IIOCTPOEHUS MOJEEN
ATOMHO-MOJIEKYJISIPHBIX CHCTEM JUIsl TPOTHO30B
CBOMCTB XMMHYECKHUX COCANHECHU HA OCHOBE
PIIEKTPOHHBIX XaPAKTEPUCTHK, BBIYUCIIEMBIX
METOAAMU MOJIEKYJISIPHOW MEXAHUKHU U KBAHTOBOM
XUMHUH

BBICOKOMOHCKYJIHPHBIG COCOUHCHUA

3HAeT: OCHOBHEIC MCTOAbI CHHTEC3a IMMOJIMMEPOB U UX

OCO6CHHOCTI/I, TCOPECTUYCCKUC OCHOBBI XUMHUHU H




(U3UKN BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH, 001II1e
CBEJICHHUS O TOJIMMEPAX, X CTPYKTYPE,
crnenr(UIecKuX CBOUCTBAX, METOAAX MCCIEIOBAHUS
'YMeeT: CHHTE3UpOBaTh MOJUMEPHI 110
npeiaraeMbiM METOIMKaM U BBIICIIATH HX,
NPUMEHSATH TEOPETHUECKUE 3HAHUS O
BBICOKOMOJICKYJISIPHBIX COSTMHEHUSIX JUISI
BBISIBJICHUS 3aBUCUMOCTEN COCTaB-CBOWCTBA,
CTPOCHHE-CBOMCTBA U BOSMOXKHOCTHU MCIIONB30BAHUS
PA3TUYHBIX TOIMMEPHBIX MaTepHaOB B
npo¢eCCHOHANBHON AEATEIBHOCTH C YIETOM UX
CBOMCTB, POBOANTH PacYEThl MOJIEKYISIPHBIX MaCC
U CTENICHH MOJUIUCTIEPCHOCTH MaKPOMOJIEKYII,
SHEPTUil aKTHBAIMH TOJIMMEPHU3ANN U KOHCTAHT
COIOJTMMEPHU3AIIMH HAa OCHOBAaHUH
HKCTIEPUMEHTAIBHBIX JAHHBIX U HHTEPIPETHPOBATH
MOJTY4YEeHHBIE PE3YJbTAThl C HCIOIb30BAHUEM
TEOPETUYECKHUX 3HAHUM MMeeT nmpakTuyeckuii
OIIBIT: ONPENIEIICHHS PA3THYHBIX XapaKTePUCTUK
MIOJINMEPOB U M3yUYECHHUS UX CBOMCTB C
MCII0JIb30BaHHEM JIA0OPATOPHOTO 000PYTOBaHHS

OCHOBI)I XUMHUHU SHCMeHTOOpFaHI/I‘—IeCKI/IX
COEIMHEHUN

3HaeT: GpaKTophl TEPMOJMHAMUYECKOHN 1
KMHETUYECKOW YCTOMYHNBOCTH
JIEMEHTOOPTaHNYECKUX COEANHEHNH, NX
duznyeckre 1 XMMUYECKHUE CBOICTBA, OCHOBHbIE
METOZBI CUHTE3a 3JIEMEHTOOPIaHNYECKUX
COeIMHEHUI1, 0COOEHHOCTH MPOTEKaHUs IPOLIECCOB
UX MOJy4EHUsI YMEET: IPUMEHATh TEOPETUUECKHE
3HAHMS O CBOMCTBAX JIEMEHTOOPTaHUYECKUX
COEIMHEHUI NP BBIIIOJIHEHUH 3KCIIEPUMEHTAIIBHBIX
WCCJIEIOBAHUM, a TaK)Ke /I OLIEHKU BO3MOKHOCTHU
MX HCIIOJIb30BaHUS /IS ONIPENETICHHBIX LIETEH,
000CHOBATh BEIOOP METOJIa CHHTE3a HEOOXOUMOTO
JIEMEHTOOPTaHNYECKOTO COETUHEHMS C yUETOM
MMEIOLINXCS PECYPCOB, MPEIIOKUTH METOJ
YCTaHOBJIEHUSI €T0 CTPYKTyphl MIMeeT npakThuuecKkuii
OTIBIT:

Heoprannueckuii cCuHTE3

3HaeT: Teopuio TBep0¢a3HOro, ra3odasHoro,
KUIKO(A3HOTO CHHTE3a, a TAaK)Ke CUHTEe3a Ha
rpa”uile pazaena (a3 HeOpraHMIeCKUX
COeIMHEHUH, TpeIMeT U 0OBEKTH HEOPTaHUYECKOTO
CHUHTE3a, TEOPETUIECKHE OCHOBBI METOJIOB CHHTE3a
HEOPraHMYECKUX COCTUHEHU YMeeT: BhIOuparh
METO]I, TPOTHO3UPOBATH ONTUMAJILHBIE YCIOBUS
CHUHTE3a HEOPraHMYECKHUX BEIECTB, TOTOBUTh
00BEKTHI UCCIIEIOBAHUS JTsl aHAJIN3a, TIPOBOIUTH
SKCIIEpPUMEHTAJIbHBIE UCCIIEIOBAHUS 110 33/IaHHOM
METOJIMKE, 000CHOBBIBATH BHIOOP TOJIXO/IOB K
CUHTE3Y, UCTIOJIb3Ys 3HaHUSI XUMUYECKUX 3aKOHOB U
CBOWCTB HEOPTAaHUYECKUX coearuHeHui Mmeer

HpaKTI/I‘ICCKI/Iﬁ OIIBIT:

4. O0béM 1 BUABI YUeOHOI padOTHI




OO6mast TpyA0€eMKOCTh JUCHIUIUIMHBI COCTABIISET 2 3.€., 72 4., 42,25 4. KOHTaKTHOMN

paboThI
Pacnipenenenue
10 ceMecTpaMm
Bun yuebHoM paboThI Beero B Hacax
Hacos Howmep cemectpa
8
OO6m1ast TPy10EMKOCTb AUCHUTUINHBI 72 72
Ayoumopnvie 3aHAmMUA: 42 42
Jlexumu (JI) 28 28
[IpakTnyeckue 3aHATHS, CEMUHAPHI U (MJIM) APYTHE BUABI AyIUTOPHBIX 14 14
sanstui (113)
JlaGoparopHble paboTs! (JIP) 0 0
Camocmosmenvuas paboma (CPC) 25,75 25,75
C IPUMEHEHNEM JUCTaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH 0
[Toarorosa k 3auety 7,75 7.75
[ToaroroBka Kk TUKTaHTaM Ha 3HaAHUS KpUCTAIUIOrpahUIECKUX U 4 4
KPUCTAJNIOXUMUYECKUX TEPMUHOB
Pemienue 3as1a4, MoJroToBKa K KOHTPOJIBHOM paboTte 10 10
CamocTosTenbHOE U3yUYEeHUE OTJENIBHBIX TE€M, TOJIOTOBKA K
KOJUIOKBUYMY: 1. 3apo/ieHue U poCT KpUCTAJUIOB. PeabHble KpUCTAILIIBI. 4 4
JlepexTsl. 2. du3nyeckre CBOMCTBA KPUCTALIIOB (JIEKTPHUECKHUE,
MarHUTHBIE, ONITUYECKUE U JIP.).
KoHcynbranuy 1 NpoMeKyToYHasl aTTeCTalus 4,25 4,25
Bu koHTpoOIIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4eT

5. ConepkaHue TUCHMIIMHBI

Ne
pasnena

HaumeHnoBanue pa3aenoB JUCHHUILUIMHBI

O0BeM AYIUTOPHBIX 3aHATHH I10 BHJaaM B 4acax

Bcero JI 113

JIP

1

BBeneHue B KpUCTAUIOXUMUIO 4

CrpyKkTypHas KpucTtamuiorpapus 6

OO6m1ast KPUCTATIOXUMHUS 16

OCHOBHBIE KaTETOPUHU KPUCTAIUIOXUMUU 8

(U, N HUS I  \S)

OnucarenbHas KPUCTAITIOXUMUS 8
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5.1. JIleknun

No

JICKITUH|pa3aciia|

Ne

HaunmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

BBeneHne B KpucTtauioxuMuio. Pa3Butre npeacTaBaeHuil 0 CTPOCHUHN KPUCTAIIOB

(kpaTtkue uctopuyeckue cBefeHus). [lpeaqmer u 3a1aun COBpeMeHHON

KPpHUCTAJULIOXUMHHU, €€ MECTO B CUCTEME €CTCCTBCHHBIX HAYK. KpI/ICTaJ'IJ'II/ILIGCKaﬂ 2

CTPYKTYypa, €€ MOJIEIH U aclieKThl. OCOOEHHOCTH KPUCTANINIECKOTO COCTOSHHSL.

KpucTann u kpucraumyeckas pelierka.

CI/IMMeTpI/ISI, ornecpanru U 3JICMEHTBI CUMMCTPHH. 3aKpI)ITI)Ie onepanr 1

IJICMCHTBI CHUMMCTPUU. Toueunsie T'pynIibl CUMMETPUHA, UX KJIaCCI/I(I)I/IKaL[I/IH,

o0o3Hauenue (o Hlendnucy u I'epmany- Moreny) u nuzobpaxenue Ha
cTepeorpaduieckoil MpoeKIuu.




OTKpBITHIEC 2IEMEHTH cuMMeTpuu. Kpucramiorpadudeckrue To4eyHbIC TPYIIITHL.

3 ) Kpucrannuyeckue cuctemsl (CHHTOHUN). PemmeTku u stueiiku bpage. )
[TpocTpaHCTBEHHBIE IPYIIITBI CAMMETPHH, UX KiIaccuukaiys, 0003HaYeHNE U
npenctasieHue. [IpaBuibHbIE CHCTEMBI TOYEK MPOCTPAHCTBEHHBIX TPy

4 3 KoopauHamoHHbIe YUCIIa U TOIU3APEL. YIOPSAOUYEeHHbIE, Te()EeKTHbIE U 5
pazynopsI04€HHbIE CTPYKTYPbl. CTPYKTYpHBIH THII.

5.6 3 TUmbl XUMUYECKUX CBsI3ed B KpUCTAIIaX, KPUCTAITIOXUMHUECKUE PAIHYCHI. 4

’ OHeprus pemeTkd. OCHOBHbBIE CTPYKTYPHbBIE MOTHUBBI.

7 3 OCHOBHBIE CTPYKTYypoOOpazyromnue (pakTopbl, KPUTEPHUH YCTOWIHUBOCTH CTPYKTYP. )
[[moTHEHIIINE YITaKOBKH.

2.9 4 W3omopdusm. TBepbie pacTBOPHI 3amMenieHus. Buabl n130MOpGhHBIX 3aMEIICHU. 4

’ Hecrexnomerprudyecknue COeTMHEHUS.

10, 11 4 Mopdotpomnus, monumMophusmM, TOTUTHIHS. VI3MEeHEeHUs CTPYKTYPHI TIpH (Pa30BBIX 4
nepexosiax, ux Kiaccuuxams.

12 5 CTpyKTYypbI MPOCTHIX BEIECTB (MeTamioB u HeMeTawoB). CTPYKTYpPBI )
HEOPraHUYECKUX COCTUHEHUN

13 5 CTpYKTYpbI MOJIEKYISIPHBIX coequHeHH. KpucTanibl ¢ BOIOPOIHBIMH CBA3SIMHU. 5
DKuakne KpucTauibl

14 5 MornekynspHble KOMIUIEKCHI U COeMHEHUs BKItoueHMs1. CynpaMoieKysipHast )
XM

5.2. lIlpakTHyecKkue 3aHATHS, CEMHUHAPbI
Ne Ne Koa-
sansTuspasena HanmeHnoBaHue win KpaTkoe coAep:KaHue MPAKTUUECKOTO 3aHATHS, CEMUHApa BO
4acoB

1 1 Kpucrami, kpucrammudeckas pemerka. Kpucramtorpadgudeckue ocu KOOpIuHar. )
Pernrenue 3agau

) ) CumMeTpusi, 3JIEMEHTHI M OTIepallui CUMMETPUU. B3anmoieiicTBrEe 3aKpbIThIX )
2JIEMEHTOB CUMMETpUH. TOUEUHbIE IPYIIIBI CHMMETpUH. Penienne 3aiau.

3 3 Kpucrannoxumuueckue paguychl. Kpucramioxumudeckue GopMyIbl. )
CrpykTypHble TUIBI. Pemenue 3amad.

4 3 |[KoHTpoabHas pabora | 2

5 3 |CrpykrypooOpa3yromiue dpakTopsl. Penenne 3amau 2

6 3 |KouTponpHas padota 2 2

7 5 |KomnokBuym. OnucarenbHas KpUCTANIOXUMUS 2

5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa
Beimonaenne CPC
Crincok nureparypsl (¢ ykazaHUEM Kon-
[Homeun CPC paszenos, mas, cTpaHul) / cceiika Ha  |CemecTp| BO
pecypc JacoB
OcHOBHasl U JIOTIOJIHUTENbHAS JTUTEpaTypa
[loarorosa Kk 3a4eTy TTYMJT 1 DYMJI, nekn paTyp 8 7,75
[ToaroroBka K JUKTaHTaM Ha 3HAHUS CnoBaps TepmMuHOB. Daiin pdf B
KpUCTAIOTpadUICCKUX U npuioxenun. Eropos-Tucmenko, HO. K. 8 4
KPUCTAJNIOXUMUYECKUX TEPMUHOB Kpucramnorpadusi 1 KpUucTayioXuMus




[Tekct] yueOHHK /st By30B IO
crennainsHocTh "T'eonorusa" 0. K. Eropos-
Tucmenko ; mox pex. B. C. Ypycosa ; Mock.
roc. yH-T uM. M. B. Jlomonocoga, ['eomn. daxk.
- 3-e uzn. - M.: YuuBepcurer, 2014. - 587 c.
WL

Pemienue 3aa4, moAroToBKa K KOHTPOJIbLHOM
pabote

Tunossle 3a1a4M 1J1s1 CAMOCTOSITEIIBHOTO
pelieHns pa3MelieHbl B Kypce OCHOBBI
KPUCTAITIOXUMHUH B DiIeKTpoHHOM FOVYpI'Y.
J11 TeopeTn4eCcKoi IOATOTOBKU: OCHOBHAS
1 NoNoIHUTENbHAs uteparypa ITYM/I u
OYM/,

10

CaMoCTOATENBHOE N3YyUYEHUE OTACIBHBIX
TEM, MIOATOTOBKA K KOJUIOKBUYMY: 1.
3apoXKACHHUE U POCT KpUCTAIIOB. PeanbpHble
kpuctaibl. Jledekrtol. 2. duznueckue
CBOWCTBA KPUCTAIIIIOB (JIEKTPUUECKHE,
MarHUTHbIE, ONTHYECKHUE U Jp.).

Eropos-Tucmenxo, 1O. K.
Kpucrannorpadgus 1 KpuCTaJUIOXUMHUS
[Texct] yueOHHK AJisi BY30B IO
cneruanbHocT "Teonorus” FO. K. Eropos-
Tucmenko ; nox pen. B. C. Ypycosa ; Mock.
roc. yH-T uM. M. B. JlomonocoBa, 'eon. daxk.
- 3-e u3a. - M.: YuuBepcurer, 2014. - 1. C.
200-260. 2. C. 456-497. Illackonbckas, M.I1.
Kpucramnorpadus / M.II1. llackonbckasi. -
M.: Bricinas mikosa, 1984. 372 c.: 1. C. 337-
364; 2. C.197- 278. Unwun, A. I1. Xumus
TBEpIOTo Tena : yueOHoe nocoodue / A. I1.
Winbeun, H. E. T'opauna. — MBaHOBO :
NI'XTY, 2006. — 216 ¢. — ISBN 5-9616-
0126-9. — TekcT : anekTpoHHbIH // JlaHs :
PIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/4486
(mara obpamenus: 02.10.2021). — Pexum
ToCTyma: A aBTOpPH3. MoJIb30oBarenei:1. c.
174-188; 2. ¢ 189-199. HoBocenos, K.JI.
OCHOBBI F€OMETPHUYECKON
KpucTaiorpaguu: yueOHoe nocoodue.
[OnekTpoHHBII pecypc| — DAEKTPOH. JaH.
— Tomck : TITY, 2015. — 73 ¢c. — Pexum
noctyna: http://e.lanbook.com/book/82844
— 3ar. ¢ akpana. 1. c. 48-68.

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

IIpOMe)KyTO‘IHOﬁ arTeCcTalumn

KOHTpOJII) Ka4yCCTBa OCBOCHMU O6paSOBaT€HBHOfI IMporpaMmel OCYIICCTBILICTCA B

cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBOM CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00YyJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

YVun-
Hazsanune THIBA
Ne | Ce- Bun Makc.
KOHTposibHOTO |Bec [Topsigok HauncaeHus: 6aioB -
KM|mecTp| KOHTpOs Oamn
MEPOTIPUSTHS eTcst
B ITA
1 8 Texynmi Jukrant 1 0,05 10 |[IMKTaHT OPOBOAMTCS HA JICKIIUU WU 3a4eT]




KOHTPOJIb

[MPAKTUYECKOM 3aHATUU MOCTIE U3YUCHUS
paznena 1. [Ipouenypa 3anumaet 20 MUHYT.
3a 3T0 BpeMs KOHTpoaupyercs 3Hanue 10
TEpPMHUHOB, IOHATUN U onipeaeiaeHuid u3 20,
CO CIIMUCKOM KOTOPBIX 00YYarOIIHeCs] MOTYT
03HAKOMHUTHCS 3apaHee. Kaxapii
[MPAaBUJIbHBIN U TIOJIHBIA OTBET OLICHUBAETCS B
1 Gan1, HETIOMHBINA OTBET, HO HE CONEP KA
omnoOok — 0,5 6aioB, HET OTBETA WU
HeTpaBUIIbHBIN 0TBET — () 6asuIoB.

Texyuui
KOHTPOJIb

JnkranT 2

0,05

10

JIMKTaHT NPOBOAUTCS HA JIEKIUU WU
[IPAKTUYECKOM 3aHATHH IIOCIIE N3Y4YECHHUS
paznena 2. [Ipouenypa 3anumaet 20 MUHYT.
3a 3T0 BpeMs KOHTpoaupyercs 3HaHue 10
TEPMUHOB, IIOHATHI U onpenesneHni n3 20,
CO CIIMCKOM KOTOPBIX 00Y4arOIHecs] MOTYT
03HAKOMMTHCS 3apaHee. Kaxaplii
[IPABWJIBHBIN U MTOJHBIA OTBET OLICHUBAETCSI B
1 Gan1, HETIOHBINM OTBET, HO HE CONEP AT
omuoOok — 0,5 6aioB, HET OTBETA WU
HEeNpaBWIbHBIN 0TBET — 0 6aJIIOoB.

3a4CT

Texyuui
KOHTPOJIb

JnkranT 3

0,05

10

JIMKTaHT POBOAUTCS HA JICKIIUU U
MPAaKTUYECKOM 3aHATHH MTOCIIE U3YUESHUs
pasnena 3. [Ipouenypa 3anumaet 20 MUHYT.
3a 3T0 BpeMs KOHTpoaupyercs 3HaHue 10
TEPMHMHOB, IOHATUHN U onpeneneHuii u3 20,
CO CIIMCKOM KOTOPBIX 00Y4arOLHeCs] MOTYT
O3HAKOMMTHCS 3apaHee. Kaxaplii
MIPaBUJIBHBIN U TIOJHBIM OTBET OLIEHUBAETCS B
1 Gan1, HETIOMHBINA OTBET, HO HE CONEP KA
omuoOok — 0,5 GaIoB, HET OTBETA WU
HEenpaBWIbHBIN 0TBEeT — 0 6aJIIOoB.

3a4CT

Texymmi
KOHTPOJIb

KontponpHas
pabora 1

0,2

12

KoHTponpHas paboTa mpOBOIUTCS
MUChMEHHO 1o pazzaeny OOrias
KPUCTATOXUMUSL. J[7151 OBBITICHUS

b PeKTUBHOCTH JaHHOM (POPMBI KOHTPOJIS
WCTIONB3YIOT HE MEHEE YeThIPEX BApUAHTOB.
B ka)x710M BapraHTe COAEepKUTCS 6 3a1au.
Bpemsi, OTBEZICHHOE Ha BBITIOJTHEHUE
KOHTPOJIBHOU paboThl, 90 MUHYT.
Kputepuu olleHUBaHUS: TPABUIIBHO
pelnieHHas u opopMieHHas 3a1a4a
olieHnBaeTcs B 2 Oanna; 1,5 Oama -
[IPUHIINII PEIICHUS] BEPEH, HO B pacueTe
MPUCYTCTBYET OMIMOKA, TOBJICKIIAS
HENPaBIIbHBIN, HO MPaBIONOAOOHBINA OTBET;
1 Gann - 3aa4a pelieHa He OJHOCThIO; 0,5
0aJIoB - MPUBEICHBI pacYeTHHIE (POPMYIIHI,
HO peleHrue oTcyTcTByeT; () 0amioB -
MPUHIIUIINATIHFHO HEBEPHBIN MOAXOMA K
PEIICHUIO, W PEIICHNUE OTCYTCTBYET.

3a4CT

[Tpome-
JKyTOUYHas
arTecTanus

KonTponsnas
pabora 2

10

KonTponbHas paboTa mpoBOAUTCS
MMCBMEHHO T10 BTOPO yacTu pazaena Oomas
KPUCTAJUIOXUMHUA. I[HSI TIOBBIIIICHUA

b pexTUBHOCTH JaHHOM (POPMBI KOHTPOJIS
HCIOJIB3YIOT HC MCHCC I-IE':TI:.IpéX BAapHUAHTOB.

3a4CT




B kakjoM BapuaHTe coaepkurcs 4
pacyeTHbBIC 3a/1a9 B 1 TpaKTHIECKOE
3aganue. Bpems, oTBeIeHHOE HA
BBITIOJITHEHHE KOHTPOJIBHOM padoThl, 90
MUHYT.

Kpurtepuu orieHUBaHUS: TPABUILHO
penieHHas u opopMIIeHHas pacueTHas 3a1ada
olleHuBaeTcd B 2 6ajna; 1,5 6amna -
[IPUHIUI PEILICHUS BEPEH, HO B pacuere
MPUCYTCTBYET OINOKA, TTOBJICKITIAs
HENPABIILHBIN, HO MIPaBIONOA00HBINA OTBET;
1 Gamn - 3aava perieHa He OTHOCTHIO; 0,5
0aJIOB - MPUBECHBI PaCYCTHBIE (JOPMYIIHI,
HO pelieHne oTcyTcTByeT; () 0amioB -
MPUHIUITHATIEHO HEBEPHBIN MOAXOM K
PEIICHUIO, WM PElIeHNEe OTCYTCTBYET.
[IpakTUueckoe 3a/1anne OLEHUBAETCS B 2
Oasna; 1,5 6ama - 3aJaHue BBIIOJHEHO IS
YeTHIPEX U3 TSTH COeMHEHUH; 1 Oa -
3a7aHNe BBIMTOJHEHO, HO 000CHOBaHHUE
orcyTcTByert, 0,5 6ansoB - 3a1aHue
BBITIOJTHEHO HE JUIS BCEX COCIUHCHUH,
o0ocHOBaHUE OTCYTCTBYET. ) 0 GaIoB -
3aJaHre HE BBHITIOJHCHO.

Texyuui
KOHTPOJIb

JuxranT 4

0,05

10

JIMKTaHT MPOBOJAUTCS HA JIEKIUU WU
[IPAKTUYECKOM 3aHATHH IIOCIIE N3Y4YEHHUS
paznena 4. [Ipouenypa 3anumaet 20 MUHYT.
3a 3T0 BpeMs KOHTpoaupyercs 3Hanue 10
TEPMUHOB, IIOHATHI U onpenesneHni n3 20,
CO CIIMCKOM KOTOPBIX 00Y4arOLHecs] MOTYT
03HAKOMMTHCS 3apaHee. Kaxaplii
[IPABWJIBHBIN U MTOJHBIA OTBET OLICHUBAETCSI B
1 Gani, HETIOMHBINM OTBET, HO HE COMEP KA
omnoOok — 0,5 6aioB, HET OTBETA WU
HEenpaBWIbHBIN 0TBET — 0 6aJIIOB.

3a4CT

Texymui
KOHTPOJIb

CaMoCTOITEITHOE
H3y4YEeHUE
OTHENILHBIX TEM

0,2

10

3amaHue 3aKIF0YaeTCsl B CAMOCTOSITEIIHHOM
n3ydeHuu 2 TeM. CTyIeHT MpeaoCTaBIseT
MIPETOaBATEINO ISl TIPOBEPKU
COCTABJICHHBIA UM KOHCIIEKT.
CobecenoBanue o0 U3y4YEHHOMY MaTepHary
MPOBOJIUTCS HA KOHCYJIBTAIUH.

3HaHHe Ka)KI0H TEMBI OLIEHUBAETCS
OTAENBHO. 5 0aI0B — KOHCTIEKT aKKypaTHO,
JIOTUYHO U I'PaMOTHO HalrMCaH, CTyACHT
CBOOO/IHO BJIa/I€ET U3JI0KEHHBIM
MaTepHraioM, MOXKET ToJepKaTh oecemy. 4
0asa — KOHCIEKT aKKypaTHO U TPaMOTHO
HaIMCcaH, HO NP COOECETOBAaHUN CTYICHT
3aTPYIHSAETCS OTBETUTH HA HEKOTOPHIE
BOIPOCHL. 3 0ajia — KOHCIEKT KPaTKUM,
OTCYTCTBYET CHCTEMA B U3JI0KEHUHU, CTYCHT
HEIOCTATOYHO XOPOIIO BIIAJECET MATEPUATIOM.
2 Oajia — KOHCTIEKT HEOPEXKHBIH, CTY/IEHT
TUIOXO BIIAJICET U3JIOKEHHBIM MaTeprasioM. |
0as1 — KOHCIIEKT OYeHb KPATKUA, CTY/ICHT HE

BJIAACCT M3JI0KCHHBIM MAaTCpPUAJIOM. 0

3a4CT




0aJI0B — KOHCIIEKT OTCYTCTBYET.

Texymmii
KOHTPOJIb

Hroroserii Tect 0,2 20

orneHuBaeTcsd B 1 6ami, 0 6amnos

M TOTrOBBIN TECT BKIIIOYAET MaTepuall BCexX
[ATH Pa3eoB Kypca. TecT mpoBOAUTCS
MMCbMEHHO WJIU B BUJE JIEKTPOHHOTO
TecTupoBaHus. TecT comepxkut 20 BOmpocCoB,
Ha K&Kl Bompoc npeaiaraercs 4 oTBera,
13 KOTOPBIX HY>KHO BBIOPATh OJTMH WJIH JIBA
BepHbIX. Ka)k/bIil MpaBUIIbHBINA OTBET

HeBepHbIN. Bpemst rectupoBanus 30 MUHYT.

3a4CT

— OTBCT

IIpome-
JKyTOYHAas
arTecTanus

CobecenoBaune | - 6
TEOPETUUYECKUX MPEACTABICHUIA.

0aJIJIOB - IPUBEICHBI PACUETHBIE

CobecenoBaHue MPOBOAUTCA MO OUIeTaMm, B
Ka)XJIOM U3 KOTOPBIX COACPIKUTCS JIBa
TEOPETUYECKUX BONPOCA U 33/1a4a U3 pPa3HbIX
pa3zesnoB. 3a TEOPETUIECKHIA BOTIPOC MOXKHO
MaKCHMaJIbHO HaOpaTh 2 Oasa —
MOJTHOCTBIO PACKPBIT, U3JI0KEHUE JIOTHIHOE
U rocienosarenbHoe; 1,5 6anna —
MMEIOTCS HEIOUETHI HITH OTBET HETIONIOH; |
0aJu1 — OTBET HETIOJNHBIN, COIEPKUT OIIUOKH;
0 6anyoB — HET OTBETA WJIU OTBET COACPKUT
rpyOble OIIMOKHU, CBUJETEIbCTBYIOIIUE O
HETIOHUMAHWUH CYTH OCHOBOIIOJIATAFOIITIX

perieHHast 1 oopMIICHHAs 3a/1a4a
oricHHBaeTcs B 2 Oanna; 1,5 Oamna -
MIPUHITUT PEIICHUS BEPEH, HO B pacueTe
MPUCYTCTBYET OIIMOKA, TOBIEKIIAs
HEeTPaBUIbHBIN, HO TIPaBIOIIOI00HBINA OTBET;
1 Gann - 3aa4a pelieHa He MOMHOCTEIO; 0,5

HO pelleHne OTCyTCTBYeT; 0 OaoB -
[IPUHILIUIINATIBLHO HEBEPHBIN MOAXOA K
PELICHNIO, WM PEIIEHUE OTCYTCTBYET.

BOIIPOC

B OTBCTC

3a4eT
IIpaBunsHO

bopMybl,

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
IIPOMEKYTOYHOU
arTecTallun

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBAHUs

3a4€CT

Ha 3aueTe mpoucxonut orieHuBaHue y4eOHON ACITEIHHOCTH
00y4aroLMXCs 10 TUCIUIUIMHE Ha OCHOBE MOJIYYEHHBIX OIICHOK 32
KOHTPOJIbHO-PEHUTHUHIOBBIE MEPOTIPUATHUS TEKYIIETO KOHTPOJIS.
OOyuatommuiicst BpaBe MOBBICUTH CBOM PEUTHHT, PO
mporenypy caadu 3adeta (codecemoBanus). B atom ciayuae
UTOTOBAas OLIEHKA IO AUCHUILTUHE OyJeT BBICTABIATHCS C YUETOM
0aJIJI0B, MOJYYEHHBIX 32 TEKYIIUE KOHTPOJIbHBIE MEPONPUATHUS U
MIPOMEKYTOYHYIO aTTECTAIMI0. 3a4eT MPOBOIUTCS B (hopme
MUCHbMEHHOTO OTBETA Ha OUJIET U MOCJIEAYIOIIErO YCTHOTO
cobecenoBanus. B aynutopun oqHOBPEMEHHO MOXKET HAXOIUTHCS
He Oonee 6 oOyuaromuxcs. buneT conep kUt aBa TEOPETUYECKUX
BOIIPOCAa U OAHO NPAKTUYECKOE 3aJaHUE U3 TEM, BBIHOCUMBIX Ha
3aueT. Bpems 1 moAroTOBKM MUCbMEHHOTO 0TBeTa 30 MUHYT.
CobecenoBaHue NpOBOAUTCS IO BOIIpOcaM OuieTa, mpu
HEMPaBUJILHOM WJIM HETIOJIHOM OTBETE 00ydaroleMycsi MOT'YT ObITh
3a/1aHbl YTOUHSIIOIINME WIM HOBBIE BOIPOCHI 110 TOH JK€ TEME, a

B cooTBeTCTBUM C
. 2.5, 2.6
[lonoxxeuus




| TaKXke [0 JPYIMM TeMaM B pPaMKax IPOrpaMMbl JUCHUTIIINHBL.

6.3. ITacnnopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIICTCHIIMHU €3ynbTaThl OOYUYCHHUSI LRaB6HRD
3HaeT: OCHOBHBIE MOHATUS KPUCTAIIIOrpaduu U KPUCTAIUIOXUMUH,
[1K-1 0COOEHHOCTHU ¥ 3aKOHOMEPHOCTH KPUCTAITUYECKUX CTPYKTYP MPOCTHIX A
BEIIECTB U HanOoJee BaXKHBIX KJIACCOB COCIMHEHUN
MK-1 'YMeeT: CBSA3bIBATh TI/IHBI KPUCTAJNIMYECKUX CTPYKTYP € (HU3HKO- L Ll
XUMHYCCKMMHU CBOMCTBAaMH BEIIESCTBA

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYecKOe 1 HH(OPMAIIMOHHOE O0ecniedeHUue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOAMYECKAS JOKYMEHTAIUS
@) OCHOBHAs TumMepamypa:
1. Iackonbsckas, M. I1. Kpucramiorpadus Yued. mocodue aJist BTY30B. -
2-e u3j., nepepad. u goi. - M.: Beicmias mkona, 1984. - 375 c. uin.

0) OononHUmMeENbHASL IUMePamypa:
1.  Eropos-Tucmenko, 0. K. Kpucramnorpadus u kpuctanioxumus
[Texct] yueOHuk mist By30B 1o crienranbHoctu "T'eonorus” 10. K. Eropos-
Tucmenko ; mox pea. B. C. Ypycosa ; Mock. roc. yH-T uM. M. B. JlomoHocOBa,
['eon. dak. - 3-e u3a. - M.: Yausepcurert, 2014. - 587 c. ui.

8) omeyecmeenHbvle U 3apydedicHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubruomexe:
1.  XypHaJ CTpYKTYpHOU XUMHUHN
2. JKypHas HEOpraHM4eCKOW XUMUU
3. XKypnan obmieit xumuu

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL.
1. Meronuueckue ykazaHus K CaMOCTOSITEILHOM paboTe CTYIEHTOB TIO
muciutuinHe OCHOBBI KPUCTATIIIOXUMUHT
2.  Tepmunbl, onpeaeacHUs U MOHITHS IO 0COBaM KPUCTATIOXUMHH.
CroBapp-1ocodue

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. Meroanueckue yKka3aHus K CaMOCTOSATEIBLHON paboTe CTyACHTOB 10
muciuruinHe OCHOBBI KPUCTATIIIOXUMHUHT
2.  TepmunbIl, onpeeCHUS U TIOHIATHS 10 0COBaM KPUCTAJUIOXUMHH.
CrnoBapb-niocodue

JJIEKTPOHHAsl Y4eOHO-MeTOANYeCKAs IOKYMEeHTAIl U

HaumenoBanue
Bu ecypca B
No g peeyp . bubnumorpaduyeckoe onrcanme
JUTEPATYPHI ANEKTPOHHOU
bopme




Kpucramnoxumus : yuebHoe nocodue / cocrasurenu JI. H.

MeTomueckiie DJIEKTPOHHO- Mumenwnna, JI. A. Cemronnaa. — Tomck : TT'Y, 2016. — 48
HocoGus st OubnroTeyHas c. — ISBN 978-5-94621-572-5. — TekcT : 3NeKTPOHHBIH //
camocTosTenbHol  |CHCTEMa Jlanb : anekTpoHHO-OnbOMHoTeuHas cuctema. — URL:
6 W371aTeILCTBA https://e.lanbook.com/book/105101 (mara oOpammeHus:
PADOTRI CTyHCHTA Jlanb 02.10.2021). — Pexxum goctyna: it aBTOPH3.
10JIb30BATEIICH.
bacanaes, FO. M. Kpucramnopusnka u KpUCTaIIOXUMUS :
EKTPOHHO- yaeOHo-MeToaudeckoe nocodue / FO. M. bacanaeB. —
MeTtonuueckue 6116 Kemeposo : KemI'VY, 2020. — 79 c¢. — ISBN 978-5-8353-
nOIMOTeUHAs .
mocoOust A cHCTeMa 2721-8. — Tekcr : aneKkTpoHHbIH // JlaHb : 371eKTpOHHO-
CaMOCTOATEIbHON oubmmoteunas cucrema. — URL:
paboTHI CTYyIEHTA MIATCIBCTRA https://e.lanbook.com/book/162600 (nara obpammenus:
JlaHb
02.10.2021). — Pexxum poctyna: 1uist aBTOPU3.
[10JIb30BATEIICH.
®dwuatos, C. K. Cucremarnueckas KpUCTaNIOXUMUS :
DeKTPOHHO- yuebnuk / C. K. ®unaros, C. B. Kpusosuues, P. C. by6HoBa.
e — Cankr-IlerepOypr : CIIOI'Y, 2019. — 231 ¢. — ISBN
OcHoBHas CHCTEMa 978-5-288-05958-2. — Tekcr : »nekTpoHHbIH // JIans :
muTeparypa I — DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
Mo https://e.lanbook.com/book/131006 (nata obpareHus:
02.10.2021). — Pexxum goctyna: 1uist aBTOPH3.
[10JIb30BATEIICH.
®dunaros, C. K. O6mas kpucramnoxumus / C. K. duaros,
JJEKTPOHHO- C. B. Kpusosuues, P. C. ByonoBa. — Cankr-IletepOypr :
OCHOBHAS OubnroTeyHas CIIoI'Y, 2018. — 276 ¢. — ISBN 978-5-288-05812-7. —
reparypa cucTema Tekct : aneKkTpoHHkIH // JIaHb : 37eKTpOHHO-ONOIOTe HAS
W31aTelIbCTBa cuctema. — URL: https://e.lanbook.com/book/109482 (nmarta
Jlanb obparmenusi: 02.10.2021). — Pexxum noctyna: AJist aBTOpH3.
M0JIb30BaTEINEH.
[Tyrages, B. M. Kpucramioxumus : yuedHoe mocodue / B.
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[0JIb30BaTeJIEeH.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)




[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX

CIIPABOYHBIX CUCTCM!

1. -Thr Cambridge Cristallographic Data Centre(6eccpodHno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

OcHOBHOE 000pY/IOBaHUE, CTEHIbI, MAKETHI, KOMITBIOTEPHASI TEXHUKA,

Bup 3ansatui aJ;; IIPEIyCTaHOBJIEHHOE IIPOrpaMMHOE 0OecIieueHe, UCTIONIb3YEeMOe JUIs
Pa3JINYHBIX BUJIOB 3aHATUI
Kontpons 307
CaMOCTOSITEJIBHON (1) He npenycmorpeno
paboThI
[Ipaktuyeckue 3anarus 202 [MynbTUMenHitHOE 000pyI0BaHHE IS ayAMOBU3YaIbHBIX JIEKLIUH, CETh

Y CEMUHApbI

(1a)

nHTepHET, nakeT Microsoft Office

3aver,aud.3auer

202
(1a)

He npenycmorpeHo

CamocrosTenpHas
pabora cryneHTa

208
(1a)

Kommbrorep, ceTh mHTEpHET, makeT Microsoft Office

Jleknuu

202
(1a)

MynbTUMEINHHOE 000pYI0BaHUE JUIsl AyIMOBU3YaJIbHBIX JIEKIUI1, CETh

uHTEpHET, makeT Microsoft Office




