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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
npodecCHoHAIbHON AESATENbHOCTH. 3aadaMu 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
Pa3JIMYHBIX KJIACCOB XUMHUYECKUX COCAUHEHHU.

Kparkoe conepxxanne JTuCHMILTHHBI

[Ipenmer u 3a1a49M KPUCTAIUTOXUMHUH, KPUCTAJUTMYECKasK CTPYKTYpa, CTPYKTypHast
KpucTayiorpadus; 001mas KpUCTaIIOXUMUS (OCHOBHBIC CTPYKTYPHBIC TTapaMeTpPhl, THITHI
XUMHYECKHX CBS3EH B KPUCTAIUIAX, KPUCTAINIOXUMUYECKUE PAIIyChl aTOMOB, SHEPTHUS
CIEIUICHUS] KPUCTAIIOB, CTPYKTYpOooOpasytomue GakTopbl, KPUTEPUU YCTONUHUBOCTH
MOHHBIX CTPYKTYP, TUIOTHEHIITNE YITAKOBKH ); OCHOBHBIE KaTETOPUH KPUCTAITIOXUMHUU
(m3omopdu3m, MoppoTponus, OTUMOp(PHU3M); onrcareTbHas KPUCTAIIIOXUMUS (TTPOCTHIE
BEIECTBA, OMHAPHBIE M TEPHAPHBIC COSAMHEHUS, CHIIMKAThI, OPTAaHNYECKHE BEIIECTBRA).

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: OCHOBHBIE MOHATHUS KpUCTaIorpaduu u
KPUCTAJUIOXUMHH, 0COOEHHOCTH B 3aKOHOMEPHOCTH
I1K-1 Cniocob6eH ucnonb30BaTh GyHAAMEHTAIbHBIE [KPUCTAIIIMUYECKUX CTPYKTYP MPOCTHIX BELIECTB U
XUMHUYECKHE MOHATHUS U 3aKOHBI IIPU PEIIEHUH  |HanboJiee BaXHbBIX KJIACCOB COCIUHEHHM
npo¢eCcCUOHAIBHBIX 3a/1a4 'YMeeT: CBA3BIBATH TUIIbI KPUCTAJUINYECKUX
CTPYKTYP C PU3UKO-XUMHUECKUMHU CBOHCTBAMU
BEIlIECTBA

3. Mecto nucuumiindbl B cTpykrype OIT BO

[Tepeuens npenmecTBYOMUX AUCIUILINH, [TepeueHp MoOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboOT

dusnyeckas XUMH,

CtpoeHue BemecTna,

Heoprannueckuil cunres,
BbICOKOMOJIEKYISIpHbIE COEAMHEHNUS,
OCHOBBI XUMHH AIIEMEHTOOPTaHUYECKUX
COCIMHEHHH,

CrepeoxuMust U CUMMETPHUS MOJIEKYI,
XuMudeckre U ONOIOrnYeCKUe CEHCOPBI,
Opranudeckast XuMus,

Komnoninas xumus

He npenycmotpenst




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:

BBICOKOMOJ'IGKy.]'IHpHBIe COCIUHCHHUA

3HAET: OCHOBHBIC METOJIBI CHHTE3a ITOJIMMEPOB H UX
0COOCHHOCTH, TEOPETUUECKUE OCHOBBI XUMHUHU U
(U3HUKY BBICOKOMOJICKYIISIPHBIX COSTMHEHUH, 001II1e
CBEJICHUS O TIOJTUMEpax, UX CTPYKTYpeE,
CHEeU(PUICCKUX CBOUCTBAX, METOIAX MCCIICAOBAHUS
'YMeeT: CHHTE3UpOBaTh MOJIUMEPHI 110
MpeIaraeMbIM METOJMKAM ¥ BBIJCIATh UX,
MPUMEHSATh TEOPETHUECKHUE 3HAHUS O
BBICOKOMOJICKYIISIPHBIX COSAMHCHUSX JIIISI
BBISBJICHHS 3aBHCHMOCTEN COCTaB-CBOMCTBA,
CTPOEHHE-CBOWCTBA U BO3MOXXHOCTH MCTIOIH30BAHUS
Pa3TUYHBIX TTOJIMMEPHBIX MaTEPHAJIOB B
npodhecCHOHAIBHOMN TEeITeTFHOCTH C YUYETOM UX
CBOMCTB, TPOBOAUTH PACYETHI MOJICKY/ISIPHBIX Macc
U CTETICHU TIOJUIUCIIEPCHOCTA MAaKPOMOJICKYII,
SHEPTHH aKTUBAIIUW TTOJIMMEPHU3AITUN M KOHCTAHT
COIOJIMMEPU3AIIMY HA OCHOBAHUH
SKCIIEPUMEHTAJIBHBIX IAaHHBIX H HHTEPITPETUPOBATH
MOJTyYEHHBIC PE3YJIBTATHI C HCIIOJIb30BAHUEM
TEOpPETUUYECKUX 3HAHUM MMeeT npakTuyeckuii
OTIBIT: OTNIPEIEIICHHSI PA3TIMYHBIX XapaKTEPUCTUK
MOJINMEPOB U U3YYCHHS KX CBOHCTB C
MCTIOJIb30BaHHEM JIA00OPATOPHOTO 000PYTOBaAHHS

CtpoeHnue BelecTa

3HaeT: METO/bl KOMIIBIOTEPHOTO MOACIUPOBAHUS
CTPYKTYPbI aTOMHO-MOJIEKYJISPHBIX CUCTEM, KaK
crioco0a perieHus 3a/1a4, XapaKTePU3YIOIUX
CBOICTBA MOJIEKYJI, KPHUCTAJIOB, IOJUMEPOB,
0COOEHHOCTH KOMITBIOTEPHOTO MOZCITUPOBAHUS
M30JIMPOBAHHBIX MOJIEKYJI, MOJIEKYJISIPHBIX
KJIACTEPOB, MEPUOIMUECKUX CUCTEM B 3aJ1a4ax
ONMCAHNS HEKOBAJICHTHBIX B3aUMOJECHCTBUN YMEET:
BBIOUPATh ONTHUMAILHBIE METOBI KOMITBIOTEPHOTO
MOJCIMPOBAHUS U PACYETHOTO BOCCO3AaHUS
CBOMCTB XMMHUUYECKHUX COCIUHECHUM, NCITOIL30BaTh
METObI MOJIEKYJISIPHON MEXaHUKHU U KBAHTOBOU
XUMUU TIPU CUCTEMHOM TOAXOE AJIsl PEIICHUS
MOCTaBJIEHHBIX 3a/1a4; VIMeeT mpakTU4eCKHil OIbIT:
MOCTPOCHUS MOJIEIE aTOMHO-MOJIEKYISPHBIX

CHUCTEM JJIs ITPOTHO30B CBOMCTB XMMHYECKUX




COCIMHEHUIN Ha OCHOBE 3JIEKTPOHHBIX
XapAKTEPUCTHUK, BEIYMCIIAEMBIX METOJAMU
MOJIEKYJISIPHOW MEXaHUKHA U KBAHTOBOW XUMHUH

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

3HaeT: paKTophl TEPMOJMHAMUYECKOHN 1
KMHETUYECKOW YCTOMYHNBOCTH
JIEMEHTOOPTaHNYECKUX COEANHEHNH, NX
duznyeckne 1 XMMUYECKHUE CBOICTBA, OCHOBHbIE
METOZBI CUHTE3a 3JIEMEHTOOPIaHUYECKHUX
COeIMHEHUI1, 0COOEHHOCTH MPOTEKaHUs IPOLIECCOB
UX MOJIy4EHUsI YMEET: IPUMEHATh TEOPETUUECKHE
3HAHMS O CBOMCTBAX JIEMEHTOOPTaHUYECKUX
COEJIMHEHUH NTPYU BBIIIOJIHEHUH 3KCIIEPUMEHTAIIBHBIX
WCCJIEIOBAHUM, a TaK)Ke JUI OLIEHKU BO3MOKHOCTHU
MX HCIIOJIb30BaHUS /IS ONIPENETICHHBIX LIETEH,
000CHOBATh BEIOOP METOJIa CHHTE3a HEOOXOUMOTO
JIEMEHTOOPTaHNYECKOTO COETUHEHMS C YyUETOM
MMEIOLINXCS PECYPCOB, MPEIIOKUTH METOJ
YCTaHOBJIEHUSI €70 CTPYKTyphl MIMeeT npakThuuecKuii
OTIBIT:

Kommongnass XuMus

3HaeT: COBPEMEHHBIE MPEACTABICHUS O JUCTIEPCHOM
COCTOSTHUM BellecTBa, (aKTOPhl YCTOMYMBOCTH
TUCTIEPCHBIX CUCTEM, UX 0COOBIE CBOWCTBA,
3HAUEHUE MOBEPXHOCTHBIX SIBICHUM JJIs1
ONTUMU3AINHI U UHTCHCU(PUKAIIUN
TEXHOJIOTUYECKUX MPOLECCOB B MPOMBILIUIEHHOCTH,
HKCIIEPUMEHTAJIBHBIE METO/IbI HCCIICTIOBAHUS
CBOMCTB JUCIIEPCHBIX CUCTEM YMEET: MOIy4yaTh
TUCTIEPCHBIE CUCTEMBI U M3y4aTh UX CBOMCTBA
MMeeT npakTUYECKUi OMbIT: IaHUPOBAHUS U
MIPOBEICHUSI UCCIIEIOBAHUSI CBOMCTB JUCTIEPCHBIX U
KOJIJIOMJIHBIX CUCTEM C IPUMEHEHUEM
COOTBETCTBYIOIIETO 0OOPYAOBAaHUS U PUOOPOB,
00pabOTKH IKCTIEpUMEHTATBHBIX PE3YIBTATOB C
HCIIOJIb30BAaHHEM METOJIOB MaTeMaTH4eCKOM
CTaTUCTHKH

Heoprannueckuii cuHTe3

3HaeT: npeIMeT U 00bEKThl HEOPraHMUECKOro
CHHTE3a, TEOPETUYECKHE OCHOBBI METO/I0B CHHTE3a
HEOPraHUYECKUX COCIUHEHU, TEOPHUIO
TBepa0(ha3Horo, ra3ohazHoro, KUAKOPa3HOTO
CHHTE3a, a TAK)Ke CUHTE3a Ha IpaHuLe pasaena ¢a3
HEOPraHWYECKUX COCAUHEHUN YMeEeT:
00OCHOBBIBAaTh BEIOOP MOAXO/I0B K CUHTE3Y,
MCIIOJIb3Yys 3HAHNS XUMHUYECKUX 3aKOHOB U CBOMCTB
HEOpPraHMYECKUX COeIMHEHUH , BIOUPATh METO/I,
[IPOrHO3UPOBATH ONTHMAJIbHBIE YCIOBHS CUHTE3a
HEOPraHMYECKUX BEUIECTB, TOTOBUTH OOBEKTHI
UCCIIEIOBAHNUS AJISl AHAJIM3a, IPOBOAUTH
DKCIIEPUMEHTAJIbHBIEC UCCIIEOBAHUS 10 3aJaHHON
MeTouKe MIMeeT NpakTU4eCKUN OIBIT:

dusnueckass XUMUA

3HaeT: OCHOBHBIE 3aKOHBI 0A30BBIX pa3/IeioB
(GU3HIECKON XUMUH, TEOPETUIECKHE OCHOBEI
XUMHUECKON TCPMOJAUHAMUKHA U KUHCTUKH,
TOMOTEHHOTO M T€TePOreHHOT0 KaTajusa,
IJICKTPOXUMHUHN, OCHOBHBIC TCPMOJJUHAMUYCCKUEC U
TEPMOXUMHYECKHE XapaKTePUCTUKHU BEIIECTB,

MnapaMeTpbl XUMHUYCCKOI'O U (ba30130r0 PaBHOBCCH,




KMHETUYECKHUE MapaMeTpbl XUMUYECKUX PEAKLUN U
3aKOHOMEPHOCTHU X U3MEHEHUs B QU3UKO-
XMMHYECKUX MPOLIECCAX YMEET: UCIIOIb30BaTh
OCHOBHBIE 3aKOHBI (PU3NYECKON XUMUHU I aHATH3a
Y UHTEPIIPETALMU PE3YIBTATOB SKCIIEPUMEHTOB
XUMUYECKON HAIPABICHHOCTH, IPUMEHSATH
OCHOBHBIE 3aKOHBI (PU3NICCKON XUMHH IS
pEIICHUS] TEOPETUYECKUX U MPAKTUYECKUX 3a7a4
XMMHYECKON HAITPABJICHHOCTH U aHaJlM3a
MOJIyYEHHBIX PE3YyIbTaTOB, OCYIECTBIIATh
DKCIIEPUMEHTHI B 007acTH (PU3NYEeCKON XUMUH, HA
OCHOBE HKCIIEPUMEHTAIIBHBIX JAHHBIX ONPEIEIATh
TEPMOANHAMHUYECKUE U KUHETUYECKUE
XapaKTePUCTUKHN (PU3UKO-XUMHUYECKHX MIPOLECCOB
meeTr npakTUYECKU OIBIT:

XuMU4YecKre U OMOJIOTHUECKHE CCHCOPBI

3HaeT: KiacCu(pUKAINIO, KOHCTPYKIIMH U TIPUHIIUTIBI
NEeNCTBUSI XUMUYECKUX W OMOJIOTHYECKUX CEHCOPOB,
VUX TPUMEHUMOCTD B aBTOMAaTU3allu1 aHaJIn3a,
COBPEMEHHBIE TEXHOJIOTMU UX U3TOTOBIICHHS,
BKJII0Yasi HAHOCEHCOPBI YMEET: CBA3bIBATh
QHAJIUTUYECKUI CUTHAJ JUIsl pa3JIUYHbBIX THUIIOB
PIEKTPOXUMUYECKUX U ONITUYECKUX CEHCOPOB C
collep)KaHUEM BEIECTBA B AaHATM3UPYEMOM OOBEKTE
meeTr npakTUYECKU OIBIT:

Opranunyeckas XuMHs

3HaeT: pU3nUecKue U XUMHYECKHe CBOMCTBA
[PA3TUYHBIX KJIACCOB OPTAaHUICCKUX COCAMHCHHUM,
TUTIBI XUMHUECKUX PEaKIUil B OpraHndecKon
XUMUH, TPEOOBAHUS K CTPYKTYpE B 0(OPMIICHHIO
OTYeTa 10 Hay4YHO-HCCIIeI0BaTEeNbCKOM pabdoTe,
0COOCHHOCTH CTWJISI HAYYHO-TEXHUYIECKOTO TEKCTa,
TEOPETUUECKHUE OCHOBBI OPraHUYEeCKONU XMUMHUH,
KITACCU(UKAITUIO OPTAaHNYECKUX COCTMHEHUH 110
KJIACCY OMACHOCTH, TEXHUKY 0€30MacHOCTH MpHU
paboTe ¢ HUMU M YCJIIOBHS UX XPAHCHUS YMEeET:
WCIIOJIB30BaTh 3HAHUS O CBOMCTBAX OpPraHUYECKUX
COCTMHEHUH M UX PEAaKIIMOHHON CITIOCOOHOCTH TSt
WHTEPIIPETAIlMH SKCIIEPUMEHTANLHBIX TaHHBIX,
WCTIOIK30BaTh (DyHIaMEHTaIbHBIC 3HAHUS
OpraHMYECKON XUMHUH B O0JACTH CMEKHBIX
TTUCITUTUTAH TIPY PEIICHUH MPOQPECCUOHATTLHBIX
3a/1a4, IPOBOUTH CHHTE3 OPTaHUYeCKUX
COCIMHEHUH C UCITOJIb30BAHUEM MMECIOIIIHXCS
MeTOAMK IMeeT mpakTU4eCcKuil OIbIT:
pactGpOBKH PEe3yTBTATOB CIIEKTPAITBHBIX METOJIOB
WCCJIEIOBAHUS OPTraHUYECKUX COeTMHEHUH,
HAIMCAHMsI OTYeTa M0 HAYIHO-UCCIICIOBATEIHCKON
paboTe (KypcoBOil MPOEKT), yCTAHOBICHHUS
CTPOCHUS OPTraHMUYECKUX COCTUHEHUH C
MCTIOIh30BaHHEM (PHU3UUECKUX METOJIOB

UCCIIEIOBAHUS

4. O0bém M BHABI YUeOHOH PadOTHI




OO6mast TpyA0€eMKOCTh JUCHIUIUIMHBI COCTABIISET 2 3.€., 72 4., 46,25 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
IToaroroBka K JUKTaHTaM Ha 3HaHUS KPUCTAIIOrpahUUIECKUX U 4 4
KPUCTAJUIOXUMHUYECKAX TEPMUHOB
Ilonrorosa k 3a4eTy 7,75 7.75
Pemienue 3a1a4, MoroToBKa K KOHTPOJILHOM paboTe 10 10
CamocTosTenbHOE U3yUYEeHUE OTJENIBHBIX TE€M, TOJTOTOBKA K
KOJUIOKBUYMY: 1. 3apo/ieHne 1 poCcT KpUCTaJUIOB. PeabHble KpUCTAILIIBL. 4 4
JledexTsl. 2. Puznyeckre CBOMCTBA KPUCTAIIIOB (3JEKTPUYECKHE,
MarHUTHBIE, OIITHYECKHUE U JIP.).
KoHCynbranyuy 1 NpoMeKyToYHasl aTTeCTalus 4,25 4,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. CoaeprkaHue TUCHMILIIMHBI

Ne OObeM ayTUTOPHBIX 3aHATHH 110 BHJIaM B yacax
HanmeHnoBanue pa3aenoB IUCHUILIMHbI
pasnena Bcero JI 113 JIP
1 BBeneHne B KpUCTaNIOXUMHUIO 4 2 2 0
2 |CrpykTypHas KpucTtamuiorpapus 6 4 2 0
3 |OOGmas KpUCTAIIIOXUMUS 16 8 8 0
4 |OcHOBHBIE KaTETOPUU KPUCTAIIIOXUMUN 8 8 0 0
5 |OnucarenpHasi KpUCTAIIIOXUMHUS 8 6 2 0
5.1. Jlexkuumn
Ne Ne Kox-
HaumeHoBaHMe niM KpaTKoe coJiepKaHue JIEKIIMOHHOTO 3aHATHUS BO
NeKLuu[pas3aena
4acoB
BBenieHne B KpUCTaIIIOXUMUIO. Pa3BuTHe npeacTaBieHnii O CTPOEHUN KPUCTAIIIOB
(xpatkue uctopuueckue cseneHus). [Ipeamer u 3agaum cOBpeMeHHON
1 1  |[KpUCTaIJIOXMMUH, €€ MECTO B CUCTEME €CTECTBEHHBIX HayK. Kpucraminueckas 2
CTPYKTYypa, €€ MOJIeIH U acleKTbl. OCOOEHHOCTH KPUCTANINYECKOTO COCTOSIHUSL.
Kpucramn 1 KpuctaJuinyeckasi perierka.
CummeTpus, onepanyy 1 3J1eMEHTbl CAMMETPHUHU. 3aKpbIThIE ONEpalluy U
) 5 [PIEMERTEI CHMMETPHH. Toveunble rpynIbl CHMMETPUH, UX KiaccH(UKaus, )
o6o3nauenue (no lllendmucy u I'epmany- Moreny) u n3o0paxkeHue Ha
cTepeorpadudecKoi TPOSKIIHUH.
3 2 |OTkpeIThIe 1eMeHThl cuMMeTpuu. Kpucramiorpaguueckue TOueuHbIe TPYIIIBL. 2




Kpucrannuyeckue cuctemsbl (CHHroHuun). PemeTtku u siueiiku bpase.
[TpocTpaHCTBEHHBIE I'PYIIIBI CAMMETPHH, UX KiIaccu(pukaius, 0003Ha4YeHNe U
npenacrasieHue. [IpaBuiibHbIE CHCTEMBI TOYEK IPOCTPAHCTBEHHBIX IPYIIT
4 3 KoopavHaIMOHHbIE YKCIIa ¥ MTOTUAAPHL. YIIOPAJ0UEeHHBIE, 1e(heKTHbIE U )
pazynopsI04€HHbIE CTPYKTYPbl. CTPYKTYpHBIH THII.
5.6 3 Tunbl XUMHUYECKUX CBsI3ed B KpUCTaIlIaX, KPUCTAITIOXUMHUUECKUE PaJNyChl. 4
’ OHeprus pemeTki. OCHOBHBIE CTPYKTYPHBIE MOTHUBBI.
7 3 OCHOBHBIE CTPYKTYypoOoOpa3zyromnue (pakTopel, KPUTEPUHU YCTOWIUBOCTH CTPYKTYP. )
[InoTHENIINE YyIIAKOBKH.
3.9 4 Wzomopdusm. TBepabie pacTBOPHI 3aMetieHus. Buapl n30MOPQPHBIX 3aMEIICHUN. 4
’ HecTexuomeTpuyueckrue COeTUHEHUS.
10. 11 4 Mopdotponus, noarumoppusm, noauTunus. 3MeHeHus CTpyKTypsl pH (pa3oBbIX 4
’ nepexojax, UX KiIacCu(pUKaius.
12 5 CTpyKTypbI IPOCTBIX BELECTB (MetamnoB U HemeTauoB). CTPYKTYpPbI 5
HEOPraHUYECKUX COCTUHEHUM
13 5 CTpYKTypbl MOJIEKYISIPHBIX coeuHEHUH. KpucTanibl ¢ BOTOpOIHBIMU CBA3SIMU. )
DKukue kpucTasisl
14 5 MoutekyssipHble KOMIUIEKCHI M cOeIMHEeHNs BKItoueHus. CynpaMmosieKysipHas 5
XUMUS
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HanmeHnoBaHue nim kpaTkoe cofiep’kaHue MpakTUYeCKOro 3aHATHS, CEMUHapa BO
3aHATHA|pa3eNna)
4acoB
1 1 Kpucrami, kpucrannudeckas pemerka. Kpucramiorpadguyeckue ocu KOopIuHar. 5
Pemenne 3anaq
) ) CuMMeTpus, 2IIEMEHTHI U OTIEpallui CUMMETpUH. B3anMonelicTBre 3aKphIThIX )
HIIEMEHTOB CUMMeETpuH. ToueuHsle rpynnsl cuMMeTpuu. Penenne 3aaad.
3 3 Kpucrannoxumuueckue paguychbl. Kpucramioxumudeckue GopMysibl. )
CrpykrypHble TuIbl. Penenue 3anau.
4 3 [KonrponbHas pabora 1 2
5 3 |CrpykrypooOpasyromue pakTopsl. Pemenue 3amau 2
6 3 |KonTponwsHas pabora 2 2
7 5 |KommokBuyM. OnncarenbHas KpUCTAITIOXUMUS 2
5.3. JIaboparopHbie padoThI
He npenycmoTpenbl
5.4. CamocrosiTesqibHast padoTa CTyIeHTa
Boinonnenne CPC
Crnincox nureparypsl (¢ yKazaHUEM Koz-
[TonBun CPC pasnenos, riaB, cTpanuil) / cceiiika Ha  |[CemecTp| BO
pecypc 4acoB
CnoBapb TepmuHOB. ®aiin pdf B
npunoxenuu. Eropos-Tucmenko, 1O. K.
[loaroroBka K JUKTaHTaM Ha 3HAHUS
Kpucramnorpadus 1 KpuCTaNIOXUMHUS
KpucTaJIorpadUuecKux U 8 4
KpUCTANIOXUMUYECKUX TEPMUHOB [Texer] yqe6HHK,,HM BYSOB,,HO
cneuuanbHocTu "['eonorus” 0. K. Eropos-
Tucmenko ; mox pexn. B. C. Ypycosa ; Mock.




roc. yH-T uM. M. B. Jlomonocosa, I'eon. ak.
- 3-e u31. - M.: YauBepcurer, 2014. - 587 c.
HIJI.

HOI[I"OTOBa K 3a4CTy

OCHOBHas U JOTIOJHUTEIbHAS JIUTEpaTypa
[TYM u DYM]I, nekuuun

7,75

Pemenne 3amaq, MoAroTOBKAa K KOHTPOJIBHOM
pabote

TunoBsIe 3a1a4M 1JI1 CAMOCTOSTEIIBHOTO
pelIeHns pasMeleHbl B Kypce OCHOBBI
KPUCTAJIIOXUMUU B DiiekTpoHHOM IO VYpI'Y.
J111 TeopeTn4eCcKoi IOATOTOBKU: OCHOBHAS
U JOTNOJIHUTENBbHAs uTeparypa [IIYM/I n
OYM/,

10

CaMocCTOATENBHOE N3YyUYEHUE OTAEIBHBIX
TEM, ITOJITOTOBKA K KOJUIOKBUYMY: 1.
3apoXKACHHUE U POCT KPpUCTAIIOB. PeanpHble
kpuctaiuibl. JledexTsl. 2. duzndeckue
CBOWCTBA KPUCTAJIJIOB (JIEKTPUUECKHE,
MarHUTHBIE, ONITUYECKUE U JIP.).

Eropos-Tucmenko, 1O. K.
Kpucramtorpagus 1 KpuCcTauIOXUMHUS
[Texct] yueOHUK 17151 BY30B 1O
cneruanbHocT "T'eonorus” FO. K. Eropos-
Tucmenko ; nox pea. B. C. ¥Ypycona ; Mock.
roc. yH-T uM. M. B. Jlomonocoga, I'eon. ak.
- 3-e u31. - M.: Yausepcurer, 2014. - 1. C.
200-260. 2. C. 456-497. Illackoabckas, M.I1.
Kpucramnorpadus / M.I1. [llackonbckas. -
M.: Beicmas mikosa, 1984. 372 c.: 1. C. 337-
364; 2. C.197- 278. Unpun, A. I1. Xumus
TBEPJOTO Teja : yuebnoe nmocodue / A. I1.
Wneun, H. E. T'opnuna. — MBaHOBO :
NI'XTY, 2006. — 216 ¢. — ISBN 5-9616-
0126-9. — TekcT : anexkTpoHHbIH // JIaHs :
PJIIEKTPOHHO-OMOIMOTEYHAs! CUCTEMA. —
URL: https://e.lanbook.com/book/4486
(mara obpamenus: 02.10.2021). — Pexum
ocTymna: sl aBTOPU3. MOJIb30BaTeneid: 1. .
174-188; 2. ¢ 189-199. HoBocenos, K.JI.
(OCHOBBI T€OMETPUYECKOU
KpucTauiorpaduu: yuebHoe mocoodue.
[DnexTponHbIi pecypc] — DIEKTpPOH. AaH.
— Tomck : TITY, 2015. — 73 ¢c. — Pexum
noctyma: http://e.lanbook.com/book/82844

— 3ar. ¢ akpana. 1. c. 48-68.

6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JI NIPOBCACHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,

HpOMe)I(yTO‘IHOﬁ arTreCcralumn

KOHTpOJ'II) Ka4yCCTBa OCBOCHMUA O6p330B3T€JIBHOI>i IMporpaMmeal OCYIICCTBILICTCA B

cootBeTcTBUH ¢ [losio’keHrEM 0 OalTbHO-PEHTHHIOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IEeSITEIIHHOCTH 00yJaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Yuu-
Haspanue ThIBA
Ne | Ce- Bun Makc.
KOHTpPOJIBHOTO |Bec [Mopsinox HauncneHus 6aIoB -
KM|mecTp| KoHTpOms Oamn
MEpOMPUATHS eTcst
B [1IA
Texymuit HWKTAHT MPOBOAUTCS HA JICKIIUU WU
1 8 yim JukranT 1 0,05 10 A POBOA H 3a4eT

KOHTPOJIb

MPAKTUYCCKOM 3aHATHUH ITOCJIC N3YYCHHUA




paznena 1. [Ipouenypa 3anumaet 15 MUHYT.
3a 3TO BpeMs KOHTposrpyeTcs 3Hanue 10
TEPMMHOB, IIOHATUHN U onpeaeneHui u3 20,
CO CITUCKOM KOTOPBIX OOyYaronifecss MOryT
O3HAaKOMMTHCS 3apaHee. Kaxaplii
[IPaBUJIBHBIN U MTOJHBIA OTBET OLICHUBAETCS B
1 Gan, HETIOHBIN OTBET, HO HE COMEPIKAIITUI
omu6ok — 0,5 6aI0B, HET OTBETA MK
HEeTpaBWIbHBIN 0TBET — 0 6aUIOB.

Texymui
KOHTPOJIb

JukTaHT 2

0,05

10

/IMKTaHT MPOBOAUTCA HA JEKIUH UITU
MPAKTUYECKOM 3aHATHH TTOCTIE N3YyICHHS
paznena 2. [Ipouenypa 3anumaet 15 MUHYT.
3a 3T0 BpeMsi KOHTpoHpyeTcs 3HaHue 10
TEPMUHOB, IOHIATHUI U onpeaenenuit u3 20,
CO CITHCKOM KOTOPBIX 00Y4arOIuecss MOTYT
03HAKOMUTHCS 3apaHee. Kaxplii
MMPaBWIbHBIN U TIOJIHBIA OTBET OLICHUBAETCS B
1 Ga, HETIONHBIN OTBET, HO HE COMEPIKAIITUIt
omu6ok — 0,5 6ayIoB, HET OTBETA HIIH
HENPaBWILHBIN OTBET — () OaIJIOB.

3a4CT

Texymui
KOHTPOJIb

Jukrant 3

0,05

10

/IMKTaHT MPOBOAUTCA HA JEKIUH UITN
MPaAKTUYECKOM 3aHATHUU TTOCTIE U3YUCHHUS
paznena 3. [Ipouenypa 3anumaet 15 MUHYT.
3a 5T0 BpeMsi KOHTpoHpyeTcst 3Hanue 10
TEPMUHOB, IOHATHI U onpeaeneHui u3 20,
CO CIIMCKOM KOTOPBIX 00YyYaromuecss MOTyT
03HAKOMMThCS 3apaHee. Kaxapiii
[MPaBWJIbHBIN U TIOJIHBIA OTBET OLICHUBAETCS B
1 Gan, HETIOMHBIN OTBET, HO HE COMEPKAIIUIt
o100k — 0,5 0an10B, HET OTBETA WU
HEMpPaBWIbHBIN 0TBET — () OaJIOB.

3a4CT

Texymmii
KOHTPOJIb

KonTponsHas
pabora 1

0,2

12

KonTponbsHas paboTa mpoBOAUTCS
MUCbMEHHO 110 paznaeny Oomas
KpUCTAIIIOXUMUS. J1J1s1 TOBBITIIEHUS
HPPEKTUBHOCTH TaHHOH (POPMBI KOHTPOJIS
HCITOJIB3YIOT HE MEHEE YeThIPEX BApUAHTOB.
B Ka)k710M BapHaHTe COJCPKUTCS 6 3aj1ad.
Bpewmsi, oTBeZIcHHOE Ha BBHIMIOJTHEHUE
KOHTPOJIbHOW paboThl, 90 MUHYT.
Kpurtepuu orieHUBaHUS: MPABUILHO
penieHHas U ohopMIIeHHAs 3a/1a4a
olleHuBaeTcd B 2 6ajia; 1,5 6amna -
[IPUHIIUAII PEIICHUS] BEPEH, HO B pacueTe
MPUCYTCTBYET OIMNOKA, TTOBJICKITIas
HETPABIIILHBIN, HO MPABIONOA00HBINA OTBET;
1 Gamn - 3a1ava perieHa He OJTHOCTHI0; 0,5
0aJuIoOB - IPUBEICHBI pacYeTHBIE (YOPMYIIBI,
HO peleHne oTcyTcTByeT; ) 0amioB -
MIPUHIIUITAATHFHO HEBEPHBIN TOIXO K
PEIICHUIO, WK PElIEHNUEe OTCYTCTBYET.

3a4CT

IIpome-
JKyTOUHAas
arTecTanus

KonTtponbHas
pabora 2

10

KonTposnbHas pabota mpoBOAUTCS
MICBMEHHO 0 BTOpoi uacTu paszaena OOmas
KPUCTAIIOXUMHUSA. []J1s1 TOBBITIIEHUS
H(PPEKTUBHOCTH TaHHOH (POPMBI KOHTPOJIS
MCTIONB3YIOT HE MEHEe YeTHIPEX BapUAHTOB.
B kax1oM BapuaHTe cojepxurcs 4

3a4CT




pacueTHBIC 33a/1aud U | IpakTHUYeCcKoe
3aganue. Bpems, oTBeiIeHHOE HA
BBITIOJIHEHHE KOHTPOJIbHOU paboThl, 90
MUHYT.

KpuTepuu olleHUBaHUS: IPABUIIBHO
perieHHas U oopMIICHHAs pacueTHas 3aja4a
oricHuBaeTcs B 2 Oanna; 1,5 Oanna -
MIPUHITUTT PEIICHUS BEPEH, HO B pacueTe
MPUCYTCTBYET OIIMOKA, TOBIEKIIAS
HEeIPaBUIbHBIN, HO TTPABIOIIOI00HBINA OTBET;
1 Gamnn - 3a1a4a perieHa He MOHOCTRIO; 0,5
0aJIJTOB - MPUBEJICHBI pacyeTHBIE (POPMYIIBI,
HO pelIeHue oTcyTcTByeT; 0 6amioB -
MPUHITUTTHATEHO HEBEPHBIN MOIXO K
PEIICHUIO, WK PEIICHNUE OTCYTCTBYET.
[IpakTHyecKkoe 3aJJaHUE OLICHUBAETCS B 2
6aina; 1,5 6ama - 3aJaHie BBIIOJIHEHO IS
YEThIpEX U3 TSATH COCTUHEeHMIA; 1 Ga -
3aJ]JaHNE BBIIOJIHEHO, HO 000CHOBaHHE
orcyTcTByeT, 0,5 0aioB - 3a/1aHue
BBITIOJIHEHO HE JUISl BCEX COEIUHEHUH,
000CHOBaHUE OTCYTCTBYET. ) 0 6ayIoB -
3aJjaHUe HE BBIIOJIHEHO.

Texymui
KOHTPOJIb

JukraHnt 4

0,05

10

JIMKTaHT NPOBOAUTCS HA JEKLUU WIN
[TPAKTUYECKOM 3aHATHH TOCIIE N3YUYECHHS
paznena 4. [Ipouenypa 3annmaer 20 MUHYT.
3a 3T0 BpeMsi KOHTponupyeTcs 3HaHue 10
TEPMHMHOB, TIOHATUHN U ONIPEEIeHUN u3 15,
CO CITUCKOM KOTOPBIX 00yYaronifecsi MOryT
03HAKOMUTHCS 3apaHee. Kaxapril
[IPaBUJIBHBIN U ITOJHBIA OTBET OLICHUBAETCS B
1 Gas1, HEMOJIHBINA OTBET, HO HE COZIEPIKAIIUN
omu6ok — 0,5 6ayIoB, HET OTBETA HIIH
HenpaBWIbHBIN 0TBET — 0 6aUIOB.

3a4CT

Texymnmii
KOHTPOJIb

CaMOCTOATEITHOE
W3yYCHHE
OTACJIbHBIX TEM

0,2

10

3alaHue 3aKIII0YAETCS B CAaMOCTOSATEIBHOM
n3ydeHnu 2 teM. CTyIeHT NpeaoCTaBiseT
[IPETIOIaBATEINIO ISl IPOBEPKHU
COCTABJICHHBII UM KOHCIIEKT.
ColecenoBanue 0 U3yYEHHOMY MaTepuaity
[IPOBOJIUTCSI HA KOHCYJIbTAI[UH.

3HAHME KaXXI0W TEMbI OLIEHUBAETCS
OTAENIbHO. 5 0aJI0B — KOHCIEKT aKKypaTHO,
JIOTMYHO U TPAMOTHO HANMCaH, CTyACHT
cBOOOJTHO BJIAJICET U3JI0KEHHBIM
MaTepHaoM, MOXKET MoJiepkaTh oeceny. 4
0aJ1a — KOHCIEKT aKKypaTHO U IPaMOTHO
HaluCcaH, HO MPHU coOeCeI0BaHUU CTYACHT
3aTpy/HSAETCS OTBETUTH HA HEKOTOPHIE
BOIIPOCHI. 3 Gasia — KOHCIIEKT KPaTKui,
OTCYTCTBYET CUCTEMA B U3JI0KEHUHU, CTYAECHT
HEJ0CTaTOYHO XOPOILO BJIAJEET MAaTEPUAIIOM.
2 Oajia — KOHCTIEKT HEOPEKHBIH, CTYIEHT
[JI0XO BJIAACET N3JI0KEHHBIM MaTepuaiom. 1
0aJ1 — KOHCIIEKT OYEHb KPATKUM, CTY/IEHT HE
BJIa/I€ET U3JI0KEHHBIM MaTepraioM.

0aJIJIOB — KOHCIIEKT OTCYTCTBYET.

3a4YCT]




Texyuui
KOHTPOJIb

Htorosenii Tect (0,2 20

MUHYT.

M TOroBbIi TECT BKIOYAET MATEPUAIT BCEX
[ITH pa3JeioB Kypca. TecT mpoBOAUTCS
MMCbMEHHO WM B BUJIE JIEKTPOHHOTO
TecTupoBaHus. TecT cogepxkut 20 BOmpoCoB,
Ha Ka)KZIblil BOIIpOcC Ipearaercs 4 oTBeTa,
13 KOTOPBIX HY>KHO BBIOpATh OIMH WIIH
HECKOJIKO BEpHBIX. KaXk/1blil MpaBUIIbHBII
OTBET olleHuBaercsa B 1 6ami, 0 6aioB —
OTBET HeBepHbI. BpeMs TectupoBanus 30

3a4CT

[Tpome-
KYTOYHAs
aTTecTanus

CoOecenoBanue | - 6
TeOpeTI/I‘—IeCKI/IX Hpe}lCTaBJ’IeHI/II\/'I.

0asuIoB - MPUBCACHBI PAaCUCTHLIC

CobecenoBanue MPOBOAUTCS MO OmiIeTam, B
Ka)KZIOM M3 KOTOPBIX COACPKHUTCS J1Ba
TEOPETUICCKUX BOITPOCA M 33J1ada U3 Pa3HBIX
pa3aenoB. 3a TEOPETHUECKHUI BOITPOC MOKHO
MaKCHMaJIbHO HaOpath 2 Ganma —
MOJTHOCTHIO PACKPHIT, U3IIOKEHUE TIOTUIHOE
W IocaeaoBareNbpHoe; 1,5 oamma —
MMEIOTCS HEIOUETHI MJIM OTBET HEIOJIOH; |
0aJi1 — OTBET HETIOTHBIN, CONEPIKHUT OIINOKH;
0 6anoB — HET OTBETA WU OTBET COACPKUT
rpyObIe OMMOKY, CBHIETEIbCTBYIOINE O
HEMOHUMAaHUHU CYTH OCHOBOTIOIATAIOITIX

penieHHas u opopMIiieHHas 3a1a49a
olleHuBaeTcd B 2 Oaja; 1,5 6amna -
[IPUHIUI PEILICHUs BEPEH, HO B pacueTre
MPUCYTCTBYET OLIMOKA, MOBJIEKIIAs
HENPABIIBHBIN, HO MIPaBIONOAO0HBINA OTBET;
1 Gamn - 3amava perieHa He TOTHOCTHIO; 0,5

HO pelieHue oTcyTcTByeT; 0 6aioB -
MPUHIIUIIAATHFHO HEBEPHBIN MOAXOA K
PEIICHUIO0, W PElIEHNEe OTCYTCTBYET.

BOITPOC

B OTBETC

3a4eT
IIpaBunsHO

dbopmyisl,

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
MPOMEKYTOYHOM
aTTecTaluu

[Ipouenypa npoBenenus

Kpurepun
OLICHUBaHUS

3a4eT

Ha 3ayete nmporcxXomuT OlleHHBaHUE YUeOHOH e TeNbHOCTH
00y4aroLuXxcs M0 JUCIMUIUIMHE HA OCHOBE MOJIyYE€HHBIX OLICHOK 3a
KOHTPOJIbHO-PEUTHHIOBBIE MEPOIIPUSATHS TEKYILIEr0 KOHTPOJIS.
OOyuaromuiics BpaBe MOBBICUTh CBOM PEUTHHT, TIPOUIS
IpoLEeAypy cAadu 3aueTa (codecenoBanus). B aTom ciydae
UTOT0Bas OLIEHKA IO AUCLUILIUHE Oy[eT BBICTABISTHCS C yUETOM
0aJuIoB, MOMYYEHHBIX 32 TEKYIIHE KOHTPOJIbHBIE MEPOTIPUATHS U
MIPOMEKYTOUYHYIO aTTECTalMI0. 3a4eT MPOBOIUTCS B (hopme
MUCHMEHHOTO OTBETa HA OMJIET U MOCIEAYIOUIETO YCTHOTO
cobecenoBanus. B aynutopun ogHOBPEMEHHO MOXKET HAXOIUTHCS
He Oosee 6 oOyuaromuxcs. buier conepkuT 1Ba TEOPETHUECKUX
BOIPOCA U OFHO NMPAKTUYECKOE 33aHNE U3 TEM, BBIHOCUMBIX Ha
3a4eT. BpeMs 1715 moAroToBKM MUCbMEHHOTO oTBeTa 30 MUHYT.
CobecenoBanue IPOBOAMUTCS TI0 BOIIpOcaM OMIIeTa, Mpu
HETPAaBUIIBHOM WJIM HETIOTHOM OTBETe 00yJaromemMycsi MOTyT ObITh
3aJ]aHbl YTOUHSIOUIME WK HOBBbIE BOIPOCHI 110 TOH ke TeMme, a

B cooTBeTCTBUM C
. 2.5, 2.6
[ lonoxxenus




| 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.  Tepmunsl, onpeaeneHus U MOHATHS IO 0COBaM KPUCTATIOXUMHH.
CrnoBapb-mocodue
2.  Meronnueckue yKa3aHUs K CaMOCTOSATEIbHOM paboTe CTyACHTOB 10
mucrutuinHe OCHOBBI KPUCTATIIIOXUMHUHT

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. Tepmunbl, onpeaeacHUS U TIOHITHS IO 0COBaM KPUCTAJUIOXUMHH.
CrnoBapb-niocodue
2. Meronuueckue yKazaHUsl K CAaMOCTOSATEIbHOM paboTe CTYIEHTOB I10
mucruruinHe OCHOBBI KPUCTAIIOXUMHUHT

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.
DJIEKTPOHHO- M. IlyraueB. — Kemeposo : KemI'V, 2013. — 104 c. —
N —— OubIMOTeUHAS ISBN 978-5-8353-1322-8. — TekcT : aneKTpoHHbIH // JIaHb :
reparypa cucreMa PIIEKTPOHHO-OnONMoTeunas cucrema. — URL:
W31aTelIbCTBA https://e.lanbook.com/book/44382 (mata oOpareHus:
Jlanb 02.10.2021). — Pexxum goctyna: 1uist aBTOPU3.
M10JIb30BaTEIEH.
Wnbun, A. I1. Xumus tBeproro tena : yueOHoe nocodue / A.
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[0JIb30BaTeJIEeH.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)




3. ®TAOY BO "HOYpI'Y (HNY)"-TITopran "DOnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -The Cambridge Cristallographic Data Centre(31.12.2023)

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUIITHHbI

No OcHoBHOE 000py/IOBaHKE, CTEH/IBI, MAKETHI, KOMITBIOTEpHAs TEXHUKA,
Bun 3anaruit N I_l NPeIyCTaHOBJICHHOE MIPOrpaMMHOE 0OecIieueHe, UCTIONIb3YEeMOe JUIs
ol pa3IMYHBIX BUIOB 3aHATHIA
Kontpons 307
CaMOCTOSATEJIbHOM (1a) He npenycmotpeHo
paboThI
[IpakTnueckue 3ansatus (202 [MynbTuMenuitHOe 000pyI0BaHKE Ul ayIMOBU3YaJIbHBIX JIEKIHH, CETh
1 CEMHHAPbI (l1a) |uaTepHET, MakeT Microsoft Office
202
3auer (1a) He npexycmoTrpeno
202 |MynsTuMenuitHoe 000pyI0BaHUE [Tl Ay JUOBU3YJIbHBIX JEKIHHA, CETh
Jlexn .
(la) [uHTepHeT, makeT Microsoft Office
CamocrostenbHast  |208 .
KomnbloTep, ceTh HHTEpHET, nmakeT Microsoft Office
pabora crynenra  |(la)




