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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,

OCHOBBI XUMUH AJIEMEHTOOPTaHUYECKUX
COCIUHECHUH,

Opraanueckas XuMusi,

Komnonanast xumus,
BbICOKOMOJIEKYISIpHbIE COEAMHEHNUS,
Heoprannueckuii cunres,

CtpoeHue BemecTna,

CrepeoxuMus U CUMMETPHUS MOJIEKYI,
XuMudeckre U OMOIOTHYECKHUE CEHCOPBI

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

CTpoeHI/IC BCIICCTBA

3HaET: METOIbI KOMIIBIOTEPHOTO MOACIUPOBAHUS
CTPYKTYpPbI aTOMHO-MOJIEKYJISIPHBIX CHCTEM, KaK
crioco0a pernieHHs 3a/1a9, XapaKTePHU3YIOIUX
CBOMCTBA MOJIEKYJI, KPUCTAJJIOB, TIOJTUMEPOB,
0COOCHHOCTH KOMITHIOTEPHOTO MOZICITUPOBAHUS
M30JIMPOBAHHBIX MOJIEKYJ, MOJIEKYJISPHBIX
KJIACTEPOB, NEPUOIUUECKUX CHCTEM B 3aJa4axX
OINMCaHUs HEKOBAJICHTHBIX B3aUMOJICHCTBUIN YMEET:
BBIOMPATH ONTUMATBHBIE METO/IBI KOMITBIOTEPHOTO
MOJIETTUPOBAHMS U pACYETHOTO BOCCO3/IaHUS
CBOMCTB XMMHYECKUX COCANMHCHUN, NCIIOIHL30BaTh
METO/Ibl MOJIEKYJISIPHOM MEXaHUKHU M KBAHTOBOM
XMMHH TIPU CUCTEMHOM TOAXOE [JIs1 PELICHUS
MOCTABJICHHBIX 3a/1a4; lIMeeT mpakTU4YeCKUil OMbIT:
MOCTPOCHUS MOJIEJIEN aTOMHO-MOJIEKYJIIPHBIX
CHUCTEM JUIsl IPOTHO30B CBOMCTB XMMHYECKUX
COEIMHEHUI HAa OCHOBE 3JIEKTPOHHBIX
XapaKTEPUCTHUK, BEIYUCIAEMBIX METOJAMU
MOJIEKYJISIPHOW MEXaHUKHA U KBAHTOBOW XUMHUH

Komutongaast XuMust

3HaeT: COBPEMEHHBIE NPEACTABICHUS O AUCTIEPCHOM
COCTOSTHUM BellecTBa, (aKTOPhl yCTONUMBOCTH
TUCTIEPCHBIX CUCTEM, UX 0COOBIE CBOWCTBA,
3HAYCHHE MMOBEPXHOCTHBIX SBJICHUH IS
ONTUMHU3AINH U UHTCHCH(DHUKAITH
TEXHOJIOTMYECKHUX MPOIECCOB B MPOMBIIIICHHOCTH,
AKCIIEPUMEHTAIIbHBIE METO/IbI UCCIIEIOBAHUS
CBOMCTB TUCIIEPCHBIX CUCTEM YMEET: MONy4aTh
TUCTIEPCHBIE CUCTEMBI U M3y4aTh UX CBOMCTBA
VMeeT npakTUYeCKUi OTBIT: TNIAHUPOBAHUS U
MPOBE/ICHUSI UCCIIEIOBAaHUSI CBOMCTB JUCIIEPCHBIX U
KOJUIOUHBIX CUCTEM C IPUMEHEHHEM
COOTBETCTBYIOLIETO 00OPYIOBAHUS U IPHOOPOB,
00pabOTKH SKCTIEPUMEHTAIBHBIX PE3YIBTATOB C
MCII0JIb30BAaHUEM METOJIOB MaTeMaTHUECKOM
CTaTUCTUKU

OCHOBBI XUMHH JIEMEHTOOPTAHUUECKUX
COeIMHEHUN

3HaeT: haKTOphl TEPMOAMHAMUYECKON 1
KMHETUYECKOW YCTOMYUBOCTH
2JIEMEHTOOPTaHUYECKUX COCTUHEHUN, UX
duznyecKne U XUMUYECKHE CBOMCTBA, OCHOBHBIE
METOJIbl CHHTE3a AIEMEHTOOPTaHUYECKUX
COEIMHEHUI1, 0COOCHHOCTH MPOTEKAHUS MPOLIECCOB
UX MOJTY4YEHUs YMEET: IPUMEHSTh TEOPETUUECKHE
3HAHUSI O CBOMCTBAX AIEMEHTOOPTaHUYECKUX
COCMHEHUI MPHU BBIITOJIHEHUH SKCIIEPUMEHTAIBHBIX
WCCJIEIOBAHUM, @ TAKXKE ISl OLIEHKU BO3MOXKHOCTH
WX MCTOJIb30BaHUS ISl ONPEECICHHBIX LENeH,
000CHOBATh BEIOOP METO/Ia CHHTE3a HEOOXOIUMOTO
JIEMEHTOOPTaHUYECKOTO COETMHEHHMSI C YUETOM
MMEIOLINXCS PECYPCOB, IPEIJIOKUTH METO/
YCTAHOBJICHUS €T0 CTPYKTYphI MiMeeT npakTuyeckuii




OIIBIT.

XuMU4YeCcKrue U OMOJIOTHUECKHE CCHCOPBI

3HaeT: KiacCu(UKAINIO, KOHCTPYKIIMH U TIPUHIIUTIBI
EeHCTBUSI XUMUYECKUX W OMOJIOTHYECKUX CEHCOPOB,
VX TPUMEHUMOCTh B aBTOMAaTU3allu1 aHaJIn3a,
COBPEMEHHBIE TEXHOJIOTUU UX U3TOTOBIICHHS,
BKJII0Yasi HAHOCEHCOPBI YMEET: CBA3BIBATh
QHAJIMTUYECKUI CUTHAJ JUIsl pa3JIMYHbBIX THUIIOB
PIEKTPOXUMUYECKUX U ONITUYECKUX CEHCOPOB C
collep)KaHUEM BEIIECTBA B AaHATM3UPYEMOM OOBEKTE
meeTr npakTUYECKU OIBIT:

CrepeoxuMus U CUMMETPHUS MOJIEKYJT

3HaeT: CTEPEOXUMHUYECKYI0 HOMEHKIIATYpy, TpaBuia
0003HaYeHUN KOHPUTYpAITUU MOJIEKYIIbI, 2JIEMEHTHI
CUMMETPUHU U TOYEUHbIE TPYIIbl CHMMETPHH
MOJIEKYJT, BIUSHUE CTEPEOXUMUU U CUMMETPUH
MOJIEKYJI Ha CBOMCTBA XUMHUYECKUX COCIUHEHUN U
WX CIIEKTPaJbHBIE XapAKTEPUCTHKNA YMEET:
ONpeesaTh, THTEPIPETUPOBATh U PAHKUPOBAThH
CTPYKTYPHYIO HH(OPMAIIHIO O MPOCTPAHCTBEHHOM
CTPOEHHUU MOJIEKYN, TpeOyeMyto AJisl palliOHAIbHON
HOMEHKJIATYPhI U IPOTHO30B CBOMCTB XUMUYECKHUX
CcoeMHEeHU VIMeeT NpakTUYeCKUiA OTIbIT:

BBICOKOMOJIEKYIISIPHBIE COCIUHEHNUS

3HaeT: o01Me CBEACHUS O NOIUMEPax, UX
CTPYKTYype, CTIeu(pUIECKUX CBOMCTBAX, METOIAX
MCCJIEJOBAHNS, OCHOBHBIE METO/Ibl CHHTE3A
MOJIMMEPOB U UX 0COOEHHOCTH, TEOPETUIECKHUE
OCHOBBI XMMUU U (PU3UKH BEICOKOMOJIEKYIISPHBIX
COCIMHEHUM YMEET: IPOBOIUTH PACUYEThI
MOJIEKYJISIPHBIX MAcC U CTENIEHU MOJIUAUCIIEPCHOCTU
MaKpOMOJIEKYJI, SHEPTUI aKTUBALIMU
MOJUMEPU3ALIMH U KOHCTAHT CONOJIMMEPHU3aLUH Ha
OCHOBAHUU HKCIIEPUMEHTAIBHBIX JaHHBIX U
WHTEPIIPETUPOBATH MIOJyUYEHHBIE PE3YIIBTATHI C
MCITOJIb30BAHUEM TEOPETUYECKUX 3HAHUM,
CHUHTE3UPOBATh MOJIMMEPHI IO NPEATIAraeMbIM
METOAMKAM U BBLAEIATh UX, IPUMEHATh
TEOPETUYECKUE 3HAHUSA O BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUSAX JUIS BBISBICHUS 3aBUCUMOCTEN
COCTaB-CBOWCTBA, CTPOEHUE-CBOMCTBA U
BO3MO>KHOCTH MCIIOJIb30BaHUS PA3JIMYHBIX
MOJIMMEPHBIX MaTepHuasoB B NpOoQecCHOHATbHON
NIEATEIILHOCTH C YU4ETOM UX CBOMCTB MMeer
[IPAKTUYECKHI OIBIT: ONPEACICHUS Pa3INYHBIX
XapaKTEPUCTUK ITOJIMMEPOB U U3y4YECHMS UX CBOMCTB
C MCII0JIb30BAHUEM JIJAOOPATOPHOTO 000PYIOBAHUS

duznyeckas XUMHs

3HaeT: OCHOBHbBIE 3aKOHBI 0a30BbIX Pa3esioB
bu3nYeCKO XUMHH, OCHOBHBIE
TEPMOJMHAMUYECKUE U TEPMOXUMHUECKHE
XapaKTEPUCTUKHU BEILIECTB, TAPAMETPHI
XMMHUYECKOTo U (pa30BOro paBHOBECHS,
KMHETHYECKUE MapaMeTpbl XUMUYECKUX PEaKIuil 1
3aKOHOMEPHOCTHU X U3MEHEHUS B QU3UKO-
XUMUYECKHUX MPOIECCaX, TEOPETUUECKHE OCHOBBI
XUMUYECKON TEPMOTMHAMUKA U KUHETHKH,
FOMOTEHHOI'O M TETEPOr€HHOT0 KaTannusa,
PIEKTPOXUMHUHN YMEET: UCIIONIb30BaTh OCHOBHBIE

3aKOHBI (DU3MUECKON XUMUU JIJIsl aHAJIN3A U




MHTEPIIPETALUN PE3YIIBTATOB DKCIIEPUMEHTOB
XUMHUYECKOIN HAIPaBIEHHOCTH, OCYIIECTBIATh
HKCTIEPUMEHTHI B 00J1aCTH (PU3NYECKON XMMUH, Ha
OCHOBE IKCIIEPUMEHTAJIBHBIX TaHHBIX ONPEAETATh
TCPMOJAMHAMUYCCKUC U KHHCTHYCCKUC
XapaKTePUCTUKU (PU3NKO-XMMHUECKUX MTPOLIECCOB,
NPUMEHSITH OCHOBHBIE 3aKOHBI (PU3NYECKON XUMHU
TUTSI PEIICHUS TEOPETUUECKUX U MIPAKTHYECKUX
Saﬂw{XHMHHECKOﬁ}wﬂpaBHGHHOCTHIIaHaHHBa
MOJIYYECHHBIX Pe3ysIbTaToB MMeeT nmpakTudeckui
OIIBIT.

Heoprannueckuii cunTe3

3HaeT: nmpeaMeT U 00bEKThl HEOPraHMYECKOTO
CHHTE3a, TEOPETUYECKHE OCHOBBI METO/I0B CHHTE3a
HEOPraHUYECKUX COETUHEHHM, TEOPHUIO
TBep10(ha3HOro, ra30pazHoro, KUAKo(Pa3HOTO
CHHTE3a, a TAK)KE CUHTE3a Ha IpaHulle pasaena ¢a3
HEOPraHNYECKUX COCIUHEHUN YMeEeT:
00OCHOBBIBAaTh BHIOOP MOAXO/I0B K CUHTE3Y,
MCIIOJIb3Yys 3HAHNS XMMHUYECKUX 3aKOHOB U CBOMCTB
HEOpPraHMYECKUX COeIMHEHUH , BHIOUPATh METOI,
MIPOrHO3UPOBATH ONTHMAJbHBIE YCIOBHS CUHTE3a
HEOPraHMYECKUX BEUIECTB, TOTOBUTH OOBEKTHI
MCCIICIOBaHUS AJIs aHAJIN3a, IPOBOAUTH
DKCIIEPUMEHTAJIbHBIE UCCIIEOBAHUS 10 3a1aHHOMN
MeTonuKe MIMeeT mpakTU4eCKUi ONBIT:

Oprannueckas XuMus

3HAET: TEOPETUIECKIE OCHOBBI OPTraHUYECKOM
XUMHH, TPeOOBaHUS K CTPYKTYpe U 0(OPMIICHUIO
0TUeTa M0 HAYyYHO-UCCIIE0BATEILCKON padoTe,
0COOEHHOCTH CTHJISI HAYYHO-TEXHUYECKOTO TEKCTa,
bu3HYeCcCKre U XUMUYECKHE CBOMCTBA Pa3IMUHbIX
KJIACCOB OPraHUYECKUX COCITMHEHUM, TUIIbI
XUMUYECKUX PEAKIMI B OPraHU4EeCKOM XUMUH,
KITacCU(UKAIIMIO OPTAaHUUECKUX COSTMHEHUH 110
KJIACCY OMACHOCTH, TEXHUKY 0€30MMacHOCTH MPHU
paboTe ¢ HUMU U YCIOBUS UX XPaHEHUS YMeEeET:
MCITIOJIB30BaTh (PYHIaMEHTAJIbHBIC 3HAHUS
OpPraHMYECKON XUMHUH B 00JIACTH CMEKHBIX
TUCIUTIINH TIPHU pEIIeHUH Ppo(deccuoHambHBIX
3a/1a4, MCII0JIh30BaTh 3HAHUS O CBOMCTBaX
OpPraHUYEeCKUX COCIMHEHUN U UX PEAKIMOHHON
CIIOCOOHOCTH ISl UHTEPIPETAIIUN
SKCIIEPUMEHTAIbHBIX TAHHBIX, IPOBOJAUTH CUHTE3
OpPraHUYECKUX COCIMHEHUN C UCTIOJIb30BAaHUEM
MMEIOIUXCS MeTOAUK MIMeeT MpakTUYeCKUi OMbIT:
HaIMCaHUs OTYETA [0 HAyYHO-HUCCIIEI0BATEIbCKOU
paboTe (KypcoBOM MPOEKT), paciinpoBKU
PE3YyNIbTaTOB CIEKTPAIBHBIX METOLOB UCCIIEAOBAHUS
OPraHUYE€CKUX COCIMHEHUN, YCTAaHOBIICHUS
CTPOEHHUSI OPTaHUYECKUX COECIUHEHUN C
MCITIOJIb30BaHUEM (DU3UUECKUX METOJIOB

HCCICIO0BAaHUA

4. O0béM 1 BUABI YUeOHOI padOTHI




OO6mast TpyA0€eMKOCTh JUCHIUIUIMHBI COCTABIISET 2 3.€., 72 4., 46,25 4. KOHTaKTHOMN

paboThI
Pacnipenenenue
10 ceMecTpam
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
CamocTosTenbHOE U3yUYEeHUE OTJENIBHBIX TE€M, ITOJIOTOBKA K
KOJUIOKBUYMY: 1. 3apo/ieHne U poCcT KpUCTAJUIOB. PeabHble KpUCTAILIIBL. 4 4
JlepexTsl. 2. du3nyeckre CBOMCTBA KPUCTALIOB (JIEKTPHUECKHUE,
MarHUTHBIE, OIITUYECKHUE U JIP.).
Pemenwe 3aa4, moAroToBka K KOHTPOILHOM paboTe 10 10
[ToaroroBka K JUKTaHTaM Ha 3HAHUS KpUCTAIIOrpadUUIECKUX U 4 4
KPUCTAJUIOXUMHUYECKAX TEPMUHOB
[Tonrorosa k 3a4eTy 7,75 7.75
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. )
DKnnkne kpuctaisl
14 5 MonexynsapHble KOMILIEKCHI U COeAUHEHM BKIroueHus1. CynpamMoIeKyspHas )
XUMMSI
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
sansuspasiena HanmeHnoBaHue nim kpaTkoe cofiep’kaHue MpakTUYeCKOro 3aHATHS, CEMUHapa BO
4acoB
1 1 Kpucrami, kpucrannudeckas pemerka. Kpucramiorpadguyeckue ocu KOopIuHar. )
Pemenne 3anaq
) ) CuMMeTpus, 2IIEMEHTHI U OTIEpallui CUMMETpUH. B3anMonelicTBre 3aKphIThIX )
JIEMEHTOB CHMMETpUH. ToueuHbIe IpyIIel cCMMMETpUH. Penienne 3aznaud.
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 nipenycmoTpensl
5.4. CamocrosiTesqibHast padoTa CTyIeHTa
Boinonnenne CPC
Crnincox nureparypsl (¢ yKazaHUEM Koz-
[Tonsug CPC paznenos, miaB, cTpaHull) / ccbuika Ha  (CemecTp| BO
pecypce 4acoB
CaMoCTOATENBHOE N3YyUYEHUE OTAEIBHBIX Eropos-Tucmenxo, 1O. K.
TEM, IOATOTOBKA K KOJUNIOKBUYMY: 1. Kpucramiorpagus 1 KpuCTaluIOXUMHUS
3apoxJieHre U pocT KpucTaiuioB. Peanbuble |[TekcT] yueOHUK 11 BY30B 1O 3 4
Kkpuctaiuibl. JlepexTsl. 2. duzndeckue cneruanbHocT "Teonorus” FO. K. Eropos-
CBOWCTBA KPUCTAJIJIOB (3JIEKTPUUECKHE, Tucmenko ; nox pen. B. C. Ypycosa ; Mock.
MarHMTHbIE, ONTHYECKHUE U Ip.). roc. yH-T uM. M. B. JlomoHocoBa, ['eon. dax.




- 3-e uzn. - M.: YuuBepcurert, 2014. - 1. C.
Kpucramnorpagus / M.I1. lackonbckast. -

364; 2. C.197- 278. Unwun, A. I1. Xumus
TBEp0TO Tena : yueOHoe nmocodue / A. I1.
Wneun, H. E. Topauna. — MBaHOBO :
NUIT'XTY, 2006. — 216 ¢c. — ISBN 5-9616-
0126-9. — TexkcT : anekTpoHHbIH // JlaHs :
PIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/4486
(mara oopamenus: 02.10.2021). — Pexum
ToCTyTa: A7 aBTOPH3. MOJIb30Barenei: 1. c.
174-188; 2. ¢ 189-199. HoBocenos, K.JI.
OCHOBBI T€OMETPUYECKON
Kpuctaimorpaduu: yaeoHoe mocooue.
[DnexTpoHHBII pecypc| — DIEeKTpOoH. AaH.
— Tomck : TITY, 2015. — 73 ¢. — Pexum
noctyna: http://e.lanbook.com/book/82844
— 3ar. ¢ okpaHa. 1. c. 48-68.

200-260. 2. C. 456-497. Illackonbckas, M.II.

M.: Beicmas mikoma, 1984. 372 c.: 1. C. 337-

Pemienue 3aia4, moAroToBKa K KOHTPOJIBLHOM
pabote

Tunossle 3a1a4M 1JIs1 CAMOCTOSITENBHOTO
pelieHns pa3MelieHbl B Kypce OCHOBBI
KPUCTAITIOXUMHUH B DJIeKTpoHHOM FOVYpI'Y.
J11 TeopeTn4eCcKoi IOATOTOBKU: OCHOBHAS
1 NoNoIHUTENbHAs ureparypa ITYM/I u
OYM/,

10

[lonroToBKa K TMKTaHTaM Ha 3HAHUS
KpUCTAJUIOTpapUUeCKuX U
KpUCTANIOXUMUYECKUX TEPMUHOB

CnoBapb TepmuHOB. Paiin pdf B
npunoxennu. Eropo-Tucmenko, 1O. K.
Kpucramiorpadus 1 KpuCTaNIOXUMHUS
[Texct] yueOHUK 17151 BY30B 1O
cnenuansHocT "T'eonorus” 1O. K. Eropos-
Tucmenko ; moxa pex. B. C. Ypycosa ; Mock.

- 3-e u3n. - M.: YuuBepcurert, 2014. - 587 c.
WIL.

roc. yH-T uM. M. B. JlomoHocoBa, I'eon. ak.

[Toarorosa k 3auety

OcHOBHasl U JIOTIOJIHUTENbHAS JTUTepaTypa
[TYM/] u DYM/I, nexuuu

7,75

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 MMPAKTUYECKOM 3aHATHH TTOCTIE N3YICHHSI




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 3adere mpoucxoauT olieHUBaHUE yUeOHOU ACSITETLHOCTH
o0yyaroniuxcs no AUCUUIIMHE Ha OCHOBE MOJyUYEHHBIX OLIEHOK 32
KOHTPOJBHO-PEUTHUHIOBBIE MEPOTIPUSATHUS TEKYIIETO KOHTPOJIS, TIPH

YCJIOBUU BBIMOJIHEHUS BCEX KOHTPOJIbHO-PEHTHHTOBBIX
MeponpusTaii. OOyJaromuiics BIpaBe MOBLICUTH CBOM PEHTHHT,
PO IS POIIEAYPY caauu 3adeTa (codecemoBanus). B aTom cioyuae
UTOTOBAs OIICHKA IO TUCIUTUIMHE OYJeT BHICTABISTHCS C YIETOM
0aJJI0B, MOMYYEHHBIX 32 TEKYIIUE KOHTPOJIbHBIE MEPONPUATHUS U
MIPOMEKYTOUHYIO aTTECTAINIO. 3a4eT IPOBOTUTCS B hopMe
MUCHMEHHOTO OTBETA HA OUJIET U MOCIEAYIOIIEr0 YCTHOTO
cobecenoBanus. B aymutopun oTHOBPEMEHHO MOXET HAXOUTHCSA
He Oosiee 6 oOyJaronuxcs. buiet conepuT aBa TEOPETUIESCKHUX
BONPOCA U OJHO MPAKTUYECKOE 3a/IaHNUE U3 TEM, BBIHOCUMBIX Ha
3aueT. Bpems 171 moAroToBKM MUCbMEHHOTO 0TBeTa 30 MUHYT.
CobecenoBaHue MPOBOAUTCS TIO BOIIpOcaM OuieTa, mpu
HEMPAaBUJILHOM WJIM HETIOJIHOM OTBETE 00y4JaroleMycsi MOT'YT ObITh

B cooTBeTCTBUM C
. 2.5, 2.6
[ lonoxxenus




3aZlaHbl YTOYHAIOIIUC UJIKM HOBBIC BOITPOCHI 11O TOM XKe TEMC, a
TAKXKE 10 APYT'UM TEMaM B paMKaX IMporpaMMbl JUCHHUILIWHBI.

6.3. ITacniopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynbrarel 00yueHus

3HaeT: OCHOBHBIE MOHATHUS KPUCTAIIOTPa(UU U KPUCTATUIOXUMHH,

[1K-1 0COOCHHOCTH U 3aKOHOMEPHOCTH KPUCTATUIMUECKUX CTPYKTYP MPOCTHIX
BCIIICCTB U HaI/I6OHe€ BaXXHBIX KJIaCCOB COGIII/IHGHI/Iﬁ

'YMeeT: CBA3BIBATH TUITbI KPUCTAJUIMYECKUX CTPYKTYP € (PU3UKO- AL

HK—I o ||
XUMHYCCKUMHU CBOMCTBAMH BCIICCTBA

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IMeuyaTHasi yueGHO-MeTOANYECKASI JOKYMEHTALMA
@) OCHOBHAs TUMepamypa:
1. Iackombckas, M. I1. Kpucramnorpadus Yued. mocobue st BTY30B. -
2-e u3z., nepepad. u gorn. - M.: Beicmas mkona, 1984. - 375 c. u.

0) OononHumenvbHas 1umepamypa:
1. Eropos-Tucmenko, 0. K. Kpucramnorpadus u kpuctaigoxumus
[Texct] yueOHMK 115 By30B 10 cnieniuainbHocTH "Teonorusa" 0. K. Eropos-
Tucmenko ; moxa pen. B. C. Ypycosa ; Mock. roc. yH-T uM. M. B. JlomoHOCOBa,
I'eon. dak. - 3-e uzn. - M.: Yuusepcurert, 2014. - 587 c. ui.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
1.  KypHan cTpyKTypHOI XUMHUHU
2. JKypHas HEOpraHM4eCKOl XUMHUHU
3. XKypnan oOuieit xumuu

2) MemoouuecKue yYKasaHus 0is Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1. Meroanueckue yKka3aHus K CaMOCTOSATEIBLHON paboTe CTyACHTOB 10
muciuruinHe OCHOBBI KPUCTATIIIOXUMHUHT
2.  TepmunbIl, onpeeCHUS U TIOHIATHS 10 0COBaM KPUCTAJUIOXUMHH.
CrnoBapb-niocodue

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
1. Meroauueckre yka3aHUs K CAMOCTOSATEIIbHOU paboTe CTY/ICHTOB I10
mucuuruinHe OCHOBBI KPHUCTAITTIOXUMHUH
2.  TepmwuHBI, OIIPEACICHUS 1 IMTOHATHS TI0 0COBaM KPHUCTAIITIOXUMHUH.
CroBapp-1ocodue

3ﬂeKTp0HHaﬂ yqeﬁno-MeTonnquKaﬂ AOKYMCHTAIlUA

HaumenoBanue
Bun
Ne pecypca B bubnmuorpadudeckoe onrcanne
JUTEPATyphl .
WIEKTPOHHOU




dhopme

JlonOTHUTEITbHAS
nuTeparypa

ObC
N31aTelILCTBA
JlaHn

[Tyraues, B. M. Kpucramioxumus : yuebnoe nocobue / B. M.
[Iyraues. — Kemeposo : Keml'VY, 2013. — 104 c. — ISBN
978-5-8353-1322-8. — Tekcr : »nekTpoHHbIi // JIans :
2IIEKTPOHHO-O0uOoTeyHas cucremMa. — URL:
https://e.lanbook.com/book/44382 (nara oOpamieHus:
27.05.2026). — Pexum goctyna: it aBTOPH3.
[10JIb30BATEIICH.

MeToauuecKue
HOCcoOUs IS
CaMOCTOSATEIbHOM
[pabOTHI CTY/ICHTA

SbC
N31aTelILCTBA
JlaHn

Kpucramiorpadus u KpuCTaNIOXUMHUS : y4eOHO-
Metonuueckoe nocooue / cocrasutenu O. I. Pe3nukosa [u
np.]. — Boponex : BI'Y, 2019. — 74 ¢. — Texkcer :
2JIEKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOINOTEYHas CUCTEMA.
— URL.: https://e.lanbook.com/book/406028 (nara
oOpatuenusi: 27.05.2026). — Pexum noctyna: /it aBTOpU3.
[10JIb30BATEIICH.

OcHoBHas
nmuTeparypa

SbC
M31aTeILCTBA
JlaHb

Kocenko, H. @. Kpucramnorpadus u KpucTasIOXUMHUS :
yaeoHoe mocobue / H. ®@. Kocenko. — MBanoro : UT'XTY,
2017. — 240 ¢. — TekcT : aneKTpoHHbIH // JIaHb :
PJIEKTPOHHO-O0MOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/107401 (nara obparmmenus:
27.05.2026). — Pexum goctyna: uist aBTOPU3.
M0JIb30BaTEIEH.

[lepedeHb UCTIONB3YEMOIO TPOrPAMMHOTO O0ECIICUEHMS:

1. Microsoft-Windows(6eccpodHo)

2. Microsoft-Office(6eccpouno)

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

[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX

CIIPABOYHBIX CUCTCM!

1. -The Cambridge Cristallographic Data Centre(31.12.2023)

8. MarepuajibHO-TeXHHYECKOE o0ecreyeHne 1 CIUITHHbI

Bun 3anatuit

Ne
ay/.

OcHOBHOE 000py/IOBaHUE, CTEHIbI, MAKETHI, KOMITBIOTEPHASI TEXHUKA,
MpelyCTaHOBICHHOE IPOrpaMMHOE 00ecTiedeHHEe, UCTIOIb3yeMOe IS

Pa3IMIHbBIX BUAOB 3aHATHH

[IpakTnueckue 3aHATUS
1 CEMHUHAPBI

202 [MynsTuMeauitHoe o0opyaoBaHuE AJIs ayJUOBU3YaIbHbBIX JIEKLIUH, CETh
(la) [uHTepHET, MakeT Microsoft Office

202 |MynsTUMenuiiHOE 000pYIOBaHUE TSl Ay JMOBU3YJIbHBIX JICKITUH, CETh

Jlexuuu (la) |uaTepuer, maket Microsoft Office
Camoctosrenpuas 1208 Kommbrotep, cetb nuTepHeT, nakeT Microsoft Office
pabora cTyaeHTa (1a)
3ayer 202 He npenycmoTrpeHno
(1a) peay |y
KonTponb
. 307
CaMOCTOSTEIbHOM (1a) He npenycmoTpeHo

paboThI




