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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noAroToBku (cneumnanbHocTn) 04.03.01 Xumunsa

CocTtaBuTenb pabouyen nporpamMmmsi:

JoueHT Kadhenpbl XMMUn 1 MoanncaHo npocton 30 [onoBaHoBa TaTbdAHa
PU3UKO-XMUYECKNX METOLOB 15.09.2025 HukonaesHa
nccnepnosaHuns, JoueHT,

KaH,EI,I/I,D,aT XNUMUNHECKNX HayK
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (noannce) (®.11.0.)

Pabouyana nporpamMma yTBep>XAaeHa Ha 3acepaHum Kadepnpbl:
XuMunm v PU3NKO-XMMU4eCKUX MeTOL0B NCCrief0oBaHuA

(Ha3BaHWe Kaenpsol)

3aseaylownin kagenpomn:

16.09.2025 MoanwucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
16.09.2025
(noanwnce) (®.1.0.)
CornacoBsaHo:

PykosoauTtens OMOTI
3aBeAYOWNIA BbiMyCKatoLen

Kahenpon
Mo HamnpaB/IEHWIO NOAFOTOBKM
(cneymanbHOCTN)
16.09.2025 MoanwucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
16.09.2025
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHne noApa3feneHuns)
16.09.2025 MoanucaHo npocton 3l N. 5. bepbepbsaH
16.09.2025

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

1. Llenbto N3yYyeHns AnNCUUNNINHbI «KpUCTanIoXumMmus» aBaseTcs nsyvyeHme ctygeHTamum
hyHOaMeHTasIbHbIX MOHATUIA N NPeaCcTaBlEHWA, UCMOJIb3YEMbIX NPX ONWCAHNN CTPYKTYPbI
XVMUYECKNX COEANHEHWN B KPUCTAIIMYECKOM COCTOSIHUM, 3HAKOMCTBO CTYAEHTOB C OCHOBaMMU
CTPYKTYPHOW KpUCTanaorpaumn, peHTreHoCTPYKTYPHOro aHanm3a, ocHoBaMu obLuen n
CUCTEMATMYECKON KPUCTAIOXUMUK. 2. DOpMUPOBaAHNE CUCTEMbI XUMUYECKNX 3HAHUI, YMEHUI 1
HaBbIKOB, 3JIEMEHTOB TBOPYECKON AesATeNbHOCTU. 3aJa4aMn AUCUMNNHBI ABNAIOTCA: 1. n3yvyeHune
ONCUNNNHBI «KPpUCTaNIoxXmmMmns» (hopMnpoBaHMe TBOPYECKOrO MbILLEHUSA, 06beAHEHNe
TEopPeTUYeCcKMX 1N NPaKTUYECKNX 3HAHNNA. UICTOYHMKOM 3KCNEPUMEHTASIbHbIX AAHHbIX O CTPOEHMN
KPUCTaNIMYECKUX CTPYKTYpPax SABASIOTCA ANDPAKLMOHHbIE MeTOAbl (PEHTFeHOCTPYKTYPHbIA aHan3,
3/1eKTpPOHOrpadus, HenTpoHorpagpmsa), No3BoasAIOWME NoJyHaTb JOCTOBEPHYIO KOJIMHECTBEHHYIO
NHGOPMaLMN O CTPOEHUN KaK MPOCTbIX XMMUYECKNX BELLECTB (MeTasl/lbl U MOHHble BUHapPHbIe
coegunHeHuns), Tak N CII0XKHbIX BroopraHmnyecknx obbekToB. 2. ObpaboTka nHopMaLun,
cucTeMaTumsauns CTPYKTYPHOro MaTepuana, BoiiBleHNE N MHTeprpeTaLns 3aKOHOMePHOCTEN,
MPUCYLMX CTPOEHUIO KPUCTATIMYECKUX BELLECTB, YCTAHOBJIEHNE 3aBUCMMOCTN PU3NYECKUX U
XVMNYECKNX CBONCTB OT CTPYKTYPbI.

3/25



2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

YyebHasa ancumnivHa «KpuctannoxmMmnsa» BXoAUT B NepeyeHb BapnaTUBHOM YacTu. [ ycBoeHus
Kypca «KpuUcTanioxmmus» cTyaeHTaM HeoOXoAUMbl 3HAHUS, MOJIyHYEHHbIE MPU U3YYEHUN ONCLUMINH
«0bLaa xuMmnsa», «HeopraHmyeckas XuMns», «®un3nka». 3HaHUA, NOJyYEHHbIE MO AUCLUMNANHE
«Kpuctannoxmumusa», 6yayT NCNoNb30BaThCA B Kypcax «PuU3nyeckas XumMmmns», «<bUoxuMns», a Takxe
B TeX CreLKypcax, B KOTOPbIX HEOOXOANUMO YYMTbIBATb CBEAEHNS O CTPOEHUN KPUCTANININYECKMX
BellecTB
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OnkK-3.1 MpumeHseT TeopeTnyeckme 1 NoaysMnmpuyeckmne Moaenm
npu peweHnn 3agay XMMN4eCckon HanpaBaeHHOCTUN

OnNK-3.2 Mcnonb3yeT cTaHAapTHOE NporpaMMHoe obecneyeHne npu
peLlleHnn 3agay XMMMYeCKon HanpaBieHHOCTH
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

Ddopmbl Buabl 3aHATUMA UToro 3.e.
KOHTponsa ( Yyacos
KONM4ecTB
o)
3a Jlek Mp cPn CP
Kypc 2 [Cem. 4 1 17 17 0.25 37.75 72 2

O6beM AnCUMNAVHBI 1 BUAbl y4ebHol paboTbl MO 04HO-3a04HON hopMe 0byveHUs.

DopMbl Buabl 3aHATUMN UToro 3.e.
KoHTpons ( Yyacos
KOJIN4ecTB
o)
3a Jlek Mp CcPn CP
Kypc 4 [Cem. 7 1 16 16 0.25 39.75 72 2
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
BeeneHve MNpegmeT 1 3aa4yn COBPEMEHHOMN 1-3 2 2 4 TecTupoBaHmne
KpUCTas10XnuMmm
CTpYKTYypHas KpucTtasaorpapus 4-5 2 2 4 TecTupoBaHue
OCHOBbI PEHTIFEHOCTPYKTYPHOIro aHaan3a 6-8 2 2 4 TecTupoBaHue
O6Las KpUCTaNIoXmMMns 9-11 2 2 4 TecTupoBaHmne
KpncTannoxmmms npocTbiX BELLECTB 12-13 2 2 4 TecTupoBaHue
KpncTanioxmmMms MOHHbIX COeANHEHNN. 14 1 2 0,25 5,75 TecTupoBaHmne
MonekynsipHoe CTpoeHmne N CTPYKTypa XULKNX 15 2 2 4 TecTupoBaHune
KpucTannos
KpucTannoxmmMmsa TPOMHbIX HEOPraHNYeCKnx 16 P 2 4 TecTupoBaHmne
coeuHeHun
KpncTannoxmmms MONeKyJIipHbIX KPUCTa 108 17 2 1 4 TecTupoBaHue
UTOro: 17 17 0.25 37.75

5.3.CTpyKTypa AMCUMMNANHBI A8 O4HO-3204HON hopMbl 06yHeHUs.

Cem Paspen pucumnamHbl Bupbl yuebHoM paboThbl, BKJIlOYaA caMOCTOATesIbHYIO paboTy u
TPYAOEMKOCTb (B Yacax)
Jlexk Ja6 ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
BeepneHve MNpegMeT 1 3aavym COBPEMEHHOW KPUCTAIJIOXUMUN 2 2 4
CTpYKTypHas Kpuctaanorpadus 2 2 0,25 8
OCHOBbI PEHTIFEHOCTPYKTYPHOIro aHaan3a 2 2 4
O6LWas KpUCTanIoxmMmmns 2 2 4
KpncTannoxmmMmmsa MOHHbIX COEONHEHWIA. 2 2 4
MosniekysispHoe CTpOeHMNe U CTPYKTYPa XUOKUX KPUCTa 108 2 2 4
KpncTannoxmmMms TPOMHbIX HEOPraHNYeCKUX CoOeANHEHUN 2 2 4
KpncTannoxmmmsa MONeKYJISPHbIX KPUCTaJiIoB 2 2 7,75
UTOro: 16 16 0.25 39.75
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CemMm Paspen oucumMnanHbI Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Jib
1 2 4 5 6 7 8 9 10 11
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5.4. Copep>kaHue pa3aesnoB aucuunaubsl (Moaynsa) «<Kpucrannoxmmua», obpasoBaTesibHble TEXHOJIOTUM

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMKocTb (4achbl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::Je) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
BeepeHune lNMpeaomet n MpeomeT n 3apa4n OlMK-3.1; 3HaTb:yHAaMeHTanbHble |, Jlekuma-becena
3aa4n COBpeEMEHHOM CcoBpeMeHHOoM (husnyeckmne 3aKoHbl n
KpucTanaoxmmmm KpUCTanoxmuMummn, ee MecTo Teopun, PU3nNYHeckyto
B CMCTEMe eCTeCTBEHHbIX CYLHOCTb ABJ€HUIA 1
HayK. AMopchHoe 1 npoL,eccoB B Npupoge n
KpucTananyeckoe TEeXHUKe, UMeTb
COCTOSIHME BellecTBa. npencTaBieHne 0 KBaHTOBO-
MoOHO- 1 NOAMKPUCTaNbI. noneBon n3n4eckom
TekcTypsbl. XKngkune KapTuHe MUpa; OCHOBHbIE
KpucTanbl. ecTeCTBEHHOHay4Hble
KpucTtannunyeckas 3aKOHbl 1 3aKOHOMEPHOCTK
peweTka, TpaHCAaumn. pPa3BUTUSA XMMNYECKON
OCHOBHbIe OT/INYNTENbHbIE HayKu Npu aHanuse
npu3HaKkun NnoJly4eHHbIX pe3y/ibTaToB
KpUCTananyeckoro YMeTb: NCNonb30BaTh
COCTOSIHMSA BelecTBa. MaTeMaTuU4YecKnin annapaT
CTPYKTYPHbIZ aHan3 Kak npu N3yyYyeHnn n
OCHOBHON KONMYEeCTBEHHOM OMMUCaHUn
3KCrepuMeHTasbHbIN HU3NYECKNX NpPoLLEeccoB n
MeTon Kpuctannoxmmun.lnp ABNEHUN, a TakXXe npu
UMeHSEeT TeopeTnyeckmne n peweHnn husnvecknx
noJslyaMnmpuyeckme 3aja4d BnageTb: HaBblkaMu
MOZenn Npu peLleHnmn NpPaKTUYeCcKoro
3a4a4 XMMn4eckom Ncnonb30BaHMs 6a30oBbIX
HanpasJIEHHOCTU 3HaHUA N MeTOO0B
MaTeMaTUKK, NPUMEHSATb
nosly4eHHble
TeopeTnyeckme 3HaHUA Ha
npakTuUKe n B
nccnenoBaTeNbCKoOm
0eATeNbHOCTHU
CTpyKTypHas 2 Teopusa cummeTpumn OlK-3.1; 3HaTb:(pyHAaMeHTanbHble |, Cnana-nekums
KpucTtannorpadus KpucTtannos. CummeTpuns B husnveckmne 3aKoHbl 1

npuvpoae. 3akpbiTble
onepauun CMMMeTpun 1
3N1€MEHTbl CUMMeTPpUK, nx
obo3HaveHne n
aHanmTuyeckoe
npencTaBsieHme.
B3anmopencTeme 3akpbITbiX
onepaunin CMMMeTpuN.

Teopun, PU3NYecKyto
CYLLHOCTb SIBNEHUI "
npoLeccoB B Npupoae n
TEeXHUKe, UMeTb
npeacTaBieHne 0 KBaHTOBO-
noneBon unsn4eckon
KapTuHe MUpa; OCHOBHbIE
ecTecTBeHHOHay4YHble
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
Bo3MoXkHbIe nopsaKn ocen 3aKOHbl N 3aKOHOMEPHOCTH
CUMMeTpUN B KpUcTaiax. pPasBUTUSA XUMNYECKON
To4euHble rpynnebl HayKn npu aHaause
CUMMeTpUn, NX MoJly4YeHHbIX pe3ynbTaToB
Knaccnukaums v YMeTb: UCnosib3oBaThb
o603HavyeHusn MaTeMaTuU4YecKnin annapaT
nMpu N3y4eHUn n
KOJIM4eCTBEHHOM OMnMucaHumn
PU3NYECKUX NPOLLECCOB U
SABJIEHWI, @ Tak>XXe npu
peweHnn pusnyecknx
3a4a4 BnageTtb: HaBblkaMu
MPakKTU4eCcKoro
NCcnosnb3oBaHMs 6a30BbIX
3HAHU U MEeToO0B
MaTeMaTUKN, MPUMEHATb
MoJly4YeHHble
TeopeTuyeckme 3HaHnA Ha
npakTuke n B
nccnenoBaTesibCKon
0eAaTenbHOCTH
OcHoOBbI 2 Ondpakuna peHTreHosckux | OMNK-3.2; 3HaTb: noaxoAbl K , Onckyccuns
PEHTreHOCTPYKTYPHOI O ny4yen KpucTannamu. peLwleHunio 3agay 13
aHanm3a Ycnosue Jlays n ypaBHeHue OCHOBHbIX pa3aesioB
Bynbda - bperra. benoe n MaTeMaTUKKN, a TaKxXe Ux
XapakTepuctumyeckoe MPUIOXKEHNA K
nsnyyeHne. Cnocobbl TEopeTUYecKon Xummu,
perucTpaumn MPUHUKUNLI
ONpakLUNOHHBIX Ny4en, MaTeMaTn4eckoro
OCHOBHbI€ BUAbI MoAenmpoBaHus
peHTreHorpamMmm XUMNYECKUX peakuunmn
KpucTtannos (MeTtop Jlaya. YMeTb: UCrnonb3oBaTh
BpalleHus, konebaHuns, MaTeMaTuU4YecKnin annapaT
MeTopn Nebasa-LLeppepa). Mpu N3y4eHUn n
[MoHATHE O KOJIM4eCTBEHHOM OMucaHumn
peHTreHoa3sosoM PU3NYECKUX NPOLLECCOB U
aHanm3e. OCHOBHbIe 3Tanbl SABJIEHWI, @ Tak>XXe npu
aHanun3a CTPYKTypbI peLueHnn Prusnyecknx
KpucTanna. Knaccel 3ajay; BnageTb: HaBblKaMun
andpakLnoHHON TeopeTu4eckoro u
cuMMeTpun, 3KCMepuMeHTasIbHOro
cncTemMaTuyeckmne nccaenoBaHna Moaenemn
rnoracaHunsa pedsiekco XUMUYECKUX MpoL.eccoB
ObLwas KpMCcTannoxnmMmusa 2 Knaccndukaumsa OlK-3.2; 3HaTb: NoAX0oAbl K , Jlekuns-becepna

XUMUNYECKNX CBA3EN B

KpucTtannax. KoBaneHTHble,
MOHHbIE, MeTaNlIn4eCKne n
MOJIEKYNIAPHbIE KPUCTa Jibl.

peweHnto 3anad n3
OCHOBHBbIX pa3genos
MaTeMaTUKU, a TakKxe nx
NMPpUNoOXXeHnsa K
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
YCNOBHOCTb AesieHns TEopeTnYecKomn XxmMmmum,
XUMNYECKNX CBSA3EN Ha 4 MpUHUKUNBI
Tuna. Cneyundurnyeckne MaTeMaTn4eCcKoro
BaH[]oep-BaabCOBLIE MO4eNMpoBaHmsA
B3aMMOOENCTBMSA, XUMNYECKNX peakuunm
BOLAOPOAHAas CBA3b. YMeTb: NCMOMb30BaTh
Kpuctannoxmmmyeckmne MaTeMaTuU4eCcKuMin annapaTt
pagunycol. Mpu N3y4eHUn n
KOJIM4eCTBEHHOM OMUCaHnUn
PU3NYECKUX NPOLLECCOB U
ABNEHNN, @ TakXXe npu
peLlieHnn Musnyecknx
3apay; BnapgeTb: HaBblKaMu
TEopeTn4ecKoro u
3KCNepuMeHTasIbHOro
nccnenoBaHMa Moaernen
XUMNYECKNX MPOLLECCOB
KpncTannoxmmmsa npocTbiX 2 TUNUYHBbIE CTPYKTYPHI OlK-3.2; 3HaTb: YMeTb: BnageTs: , Nlekumns-becepa
BelwecTs MeTaJsIoB XapaKTepucTumka
XUMNYECKNX CBA3EN B
MeTasniaXx. OCHOBHble
CTPYKTYpPHbIE TUMbI
meTasuioB (Cu, Mg, [I-Fe).
NHTepmeTananyeckue
CcoeanHEeHMs.
KpncTannoxmmmsa npocTbiX
BELLEeCTB - HEMETaJIJI0B U
COeaNHEeHnN C
npeuMyL,ecTBeHHO
KOBaJIEHTHOWN CBSA3bIO.
XapakTepuctumka
KOBaAJIEHTHOW CBA3W.
dakTopbl, onpegensowme
KoopAMHaLuMio aToMOB,
N3MEHEHUNE CTPYKTYPbI U
(hU3nN4eCcKnx CBONCTB Mo
rpynnam nepmoanyeckomn
Tabnumubl
KpncTannoxmmms MOHHbIX 2 XapaKTepucTuka NOHHON MNKYB-2.1; 3HaTb: TeXHUYeCcKune , Cnang-nekuuns

coeIHeHNN.

cBA3N. CTPYKTYpPHbIE TUMbI,
CBOMNCTBEHHbIE MOHHbBIM
coegunHenunsam (NaCl, CsCl,
CaF2).
MnoTHOynakoBaHHbIE
MOTUBbI B MOHHbIX
KpucTannax. XapakTepHble
PU3NKO-XMUYECKME
CBOWCTBA MOHHbIX

cpencTBa U MeToabl
ncnbiTaHui (13 Habopa
NMEeIOLNXCS) ONa pelleHuns
nocTaB/ieHHbIX 3aaa4y HUP
YMeTb: TeEXHUYeCcKune
cpencTsa U MeToabl
ncnbiTaHum (M3 Habopa
VMEIOLLNXCS) ONS peLleHns
nocTaBJieHHbIX 3agady HUP
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

KpucTasnnos

BnageTb: HaBblkaMu
nonyyeHns obuien Hay4yHo-
TeXHU4eckoln nHhopmaumm
B ceTn IHTepHeT; B
CXKaTble CPOKN OCBOUTb
HOBOE MporpaMMHoe
obecneyeHune nopn
PYKOBOACTBOM
cneuwvanucTta bonee
BbICOKOW KBanugukaumu,
cnocobeH NoaAroToBUTb
Te3nCbl JoKNaga u
npeseHTaLmio rno 3a4aHHON
TeMe Npu Han4mm
wabnoHa

MonekyJiipHOe CTpoeHune n
CTPYKTYpPa XULKUX
KpucTansios

MonekynsipHoe cTpoeHune n
CTPYKTYpa XUOKUX
KpucTasanos.
KanamuTtnyeckne
Me3ogasbl (HeMaTukuy,
XONeCTepuKn, CMEKTUKM).
OuckoTnyeckne mesodasbl.
JlnoTpornHble Xugkne
KpucTtannel. NpumeHeHne
XKUOKUX KPUCTanoB

MNKYB-2.1;

3HaTb: TEXHUYECKne
cpeacTBa 1 MeToabl
ncnbiTaHUn (13 Habopa
MMEIOLLINXCS) O peLleHuns
nocTaBJieHHbIX 3aga4y HUP
YMeTb: TexHn4yeckune
cpeacTBa U MeToAbl
ncnbiTaHui (13 Habopa
NMEIOLNXCS) ONa peLlleHuns
nocTaB/ieHHbIX 3aaa4y HUP
BnapeTtb: HaBblkaMu
nonyyeHns obien Hay4yHo-
TEeXHNYeCcKon nHhopmaumm
B ceTun IHTepHeT; B
CXKaTble CPOKN OCBOUTb
HOBOE MporpamMMHoe
obecneyeHne non
PYKOBOLCTBOM
cneunanncta bonee
BbICOKOW KBanugukaumu,
cnocobeH NoaroToBUTb
Te3ncbl AoKNana u
rnpe3eHTauunto No 3ajaHHON
TEeMe Npu Han4nn
wabnoHa

, Nlekuuns-becena

KpncTannoxmmmsa TPOMHbIX
HeopraHnyeckKnx
coeiINHEHN N

KpnctannoxmMmms TPOMHbIX
coefunHeHUn. Ponb
OTHOCUTENbLHOIro pasmepa un
pasnuyunsa B npupoae
aTOMOB, BXOAALLMX B
COCTaB TPOWHbIX
coefnHeHnn. CTPYKTYPHbIN
TUN NepoBCKUTA.

MNKYB-2.2;

3HaTb: METOA0JIOTUIO
nonckKa Hay4Hom n
TEeXHUYeCcKon nHgpopMaumnm
B ceTn IHTepHeT 1
Ccneunaan3npoBaHHbIX
6a3ax JaHHbIX; OCHOBHbIE
npuembl paboTbl Co
cneunaan3npoBaHHbIM

, TnnoB.ble 3ag0aHnA
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

CoennHeHuns,
KpucTtannausyowmecs B
3TOM Tune.
CerHeToaniekTpuyeckue
ceoncTBa. CTPYKTYPHbIN
TUN WNuHenn.

NporpamMmMHbIM
obecrneyeHnem npum
npoBeLeHnmn
TeopeTnYecknx pac4yeToB 1
obpaboTke
3KCNepuMeHTabHbIX
NaHHbIX YMeTb: NPoBOAUTb
NMOWCK Hay4YHOWN n
TeXHU4eckoln nHhopmaumm
C UCnosib3oBaHMeM obLwmxX 1
cneumannsnpoBaHHbIx 6a3
OAHHbIX; MPUMEHSTb
cneumannsnpoBaHHoe
nporpammMmHoe obecnevyeHune
npu nposeLeHnn
TeopeTnyYeCcKnx pac4yeToB 1
obpaboTke
3KCNepuMeHTabHbIX
OaHHbIX; UCMOJIb30BaTh
cneumannsnpoBaHHoe
nporpammHoe obecneyeHune
npu npeacTaB/eHNN
pe3ynbTaToB paboThl
npodeccnoHasibHoOMy
coobuiecTBy. BnageTs:
HaBblKaMW NMPUMeHeHUs
cneumannsnpoBaHHOro
NporpamMMHoOro
obecrneyeHunsa n 6a3 gaHHbIX
npu peweHnmn 3anay
npodeccnoHansHoOM cgepbl
OesATeNbHOCTHY

KpVICTaJ'IJ'IOXVIMI/lﬂ
MONEKYNAPHbIX KPUCTannos

XapakTepuctuka cun
MEXMOJIEKY IS PHOIO
B3aUMOOENCTBUS.
CooTHoweHne cobcTBEHHON
CUMMETPUN MONEKYJIbI U ee
NoN0>XKEHNS B KpUCTaie.
MpuHUUN NAOTHENLWeR
YMaKOBKMN B MONEKYJIAPHbIX
KpucTtannax. MocTtpoeHne
Moaenen Mosiekyn.
OnopHble
MEXMOJIEKYNAPHbIE
KOHTaKTbl. KoaddpuumneHt
NAOTHOCTY YNaKOBKMU.

MNKyB-2.2;

3HaTb: METO40J1I0r N0
noucKa Hay4YHoO! n
TeXHNYeCKon nHhopmaumn
B ceTn NIHTepHeT 1
cneumann3npoBaHHbIX
6a3ax faHHbIX; OCHOBHblE
npuembl paboTbl co
cneunann3npoBaHHbIM
nporpamMMHbIM
obecrnevyeHnem npum
nposeneHnmn
TeopeTMYeCcKux pac4yeToB 1
obpaboTke
3KCNepuMeHTabHbIX
OaHHbIX YMeTb: NPOBOAUTb
MOMCK Hay4YHOM n

, Tunosble 3agaHus
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

TEeXHNYeCcKon nHhopmaumm
C UCNoJsib30BaHMEM 06X 1
cneunann3npoBaHHbix 6a3
OAHHbIX; NPUMEHSATb
cneunann3npoBaHHoe
nporpammMmHoe obecnevyeHune
npu NpoBeneHnn
TEopeTUYeCKNX pacyeToB n
obpaboTke
3KCMepuMeHTasIbHbIX
OaHHbIX; UCNONb30BaTh
cneunann3npoBaHHoe
nporpammMmHoe obecnevyeHune
npw npepcTaBseHNN
pe3ynbTaToB paboThl
npogecCcuoHaIbHOMY
coobuecTBy. Bnagets:
HaBblKaMWN NPUMeHeHNs
cneunann3npoBaHHOro
nporpamMmMHoOro
obecneyeHuns n 6a3 gaHHbIX
npu peweHnn 3agad
npodeccnoHanbHoOM cgepsl
nesTenbHoCTHn

3HaTb: YMeTb: Bnagets:

NTOrO:

17

16
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Cem Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390

1 2 3 4 5 6
BeepneHwue MNpegmeT 1 3aja4m COBPEMEHHON 3aKpbITble onepaunmn n snemMeHTbl cuMmmeTpun. CoyeTaHne 371eMeHTOB CUMMETPUNn 2
KPUCTaan0XnuMmm BKpUCTasnax.
CTpyKTYypHas kpuctannorpapus To4eyHble rpynnbsl cummeTpun. Cnmeosbl LLieHdnca n mexxayHapoaHas 2 2

CUMBOJIKA.EANHMYHbBIE HanpaB/ieHUs, KaTeropmum u CUHFOHUK.

OCHOBbI PEHTFeHOCTPYKTYPHOIro aHasn3a MpocTble POopMbl KPUCTaIINHECKUX MHOIOrPaHHWKOB. 2 2
Ob6Lwasn KpucTannoxmmms OTKpbITblE 31EMEHTbI U onepaunn CUMMeTpuUKn, X B3auMoaencTBme. 2 2
KpncTannoxvmms rnpocTbiX BELLLECTB PewweTku n s4enkun bpasa, npasusia ux Boibopa. 2 2
KpUcTannoxmMmnsa MOHHbIX COeANHEHUN. XUMmnyeckme CBs3n B KpucTaanax. [NoHATUE CTPYKTYPHOrO TUNa, €ro XapakTeEPUCTUKMN. 2 2
MonekynsipHoe CTpoeHune 1 CTPYKTypa Xunakmux | OCHOBHble CTPYKTypoobpa3syouime hakTopbl KPUCTasSI0B. 2 2
KpUCTannos
Kpuctannoxmmmns TpONHbIX HEOPraHN4YeCKnx KpncTanioxmMms NOHHbIX COeAUHEHUN 2 2
coefNHEeHNN
KprCcTannoxmMmsa MoseKyasapHbIX KpUCTaNI0B | KpUCTaaloXmMMmUs MOSIEKYNAPHbIX KPUCTa 10B. 1 2
NTOro: 17 16

CMMyﬂﬂLI,VIOHHbIe 3aHATUA, UX HAaUMeHOBaHue, cogep>XxaHue m ob6beM B yacax

Y4yebHbIM NN1aHOM He NpeayCMOTPEHO

5.6. JlTabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u o6beM B yacax

Y4eOHbIM MIaHOM He NpeayCcMOTPEHO

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA

1 2 3 4 5 6 7
BBeneHwve NpeameT 1 3afayn COBpeMeHHOMN CocTaBrieHne nyaaHa-KoHCMNeKT 4 8
KPUCTaaN0XnuMmm
CTpyKTypHas kpuctasanorpadus BbinosIHEHWE NpaKTUYeCcKoro 3agaHuns 4 10
OCHOBbI PEHTFeHOCTPYKTYPHOIro aHasn3a CocTaBJsieHMe MJaHa-KOHCMeKT 4 8
ObLaa KpUcTaIoxumMms HanucaHue pedepaTa 4 8
KpurcTannoxmmMmsa NpocTbiX BeLLeCTB CocTaB/ieHMe nJaaHa-KOHCMNeKT 6 10
KprcTannoxmMms NOHHbIX COefUHEHNN. HanucaHwune pedepaTa 4 8
MonekynsipHoe CTpoeHune U CTPYKTYpa XUAKUX | BeinoNHeHne npakTU4eckoro 3agaHuns 4 4
KpUCTannos
Kpuctannoxmmmns TpONHbIX HEOPraHUYeCKnx CocTaBrieHne nyaaHa-KoHCMNeKT 4 4
coefNHEeHNN
KprCcTannoxmmMmsa MoseKyasapHbIX KPUCTa 0B | BbinosiHEHWe NpakTUY4eCcKoro 3agaHus 4 8
NTOro: 38 40

5.9. KaneHpapHbin rpacduk BocnuTaTeNIbHOW paboThbl N0 AUCUMNJIMHE
Moaynb JaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs
Mogaynb 3 YyebHo- Mawnkon, MI'TY npeseHTauuns no Teme: npeseHTauunsa FonosaHoBa T.H. MNKYB-2.2;

nccnenoBaTesibCkaa U
Hay4HO-nccnepgoBaTesibCKada
NEeATENIbHOCTb

"KpucTtannsl HOBOro
rokosneHus"
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

544(07) M 54 MeToan4yeckme yKasaHus K BbINOJHEHUIO http://lib.mkgtu.ru:8002/libdata.php?id=0000915
yyebHo-nccnenoBaTelbCkon paboTbl CTYAEHTOB MO
hn3M4eCcKon n KONIONAHOM XuMun / Mamkon. roc. TeXHO.
YHT, Kad. pun3uny. n konnona. xmmum ; [cocT.: FonosaHoBa
T.H., Cnyko H.O.]. - Mankon : MI'TY, 2005. - 49 c. : nn. -
Mpun.: c. 48-49

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

HasBaHue CcblniKa

dunaTtos, C.K. Obwasn KpucTannoxmmms : y4ebHuk / http://znanium.com/catalog/document?id=333199
dunaTtos C.K., Kpusosuyes C.B. - CM6 : CN6IY, 2018. - 276 C.
- 9bC 3HaHunymM. - URL:
http://znanium.com/catalog/document?id=333199. - Pexxum
foctyna: no nognucke. - ISBN 978-5-288-05812-7

MN36paHHble rNaBbl KPUCTAIOXMMUN N METOAbI U3YHEHNS https://www.iprbookshop.ru/94975.html
HaHOCTPYKTYPMPOBaHHbIX MaTepunasos : y4ebHoe nocobue /
T. 3. NlbirnHa, P. E. ®omuHa, A. M. l'ybanoynnuHa, C. B.
BoponbsiHoBa. — Ka3aHb : Ka3aHCKUI HaUMOHabHbIN
nccnenoBaTeNlbCKUN TEXHONIOrNYeCckuin yHusepcuteT, 2018.
— 168 c. — ISBN 978-5-7882-2411-4. — TeKcCT :
3N1eKTPOHHbIN // Lindposoii obpa3zoBaTenbHbIn pecypc IPR
SMART : [canT]. — URL:
https://www.iprbookshop.ru/94975.html

Ypopnos, HO. B. MuHepanorua n Kpuctaanoxmmus : y4ebHoe https://e.lanbook.com/book/392123
nocobue / tO. B. YoonoB. — HoBoky3Heuk : KN Keml'Y,
2023. — 95 c. — ISBN 978-5-8353-2515-3. — TekcT :
3JIEKTPOHHbIN // JlaHb : 31eKTPOHHO-6MbNnoTe4yHas cuctema.
— URL: https://e.lanbook.com/book/392123

Y4yebHo-MeTOoOMYECKME MaTepuabl A1a caMocToaTesiIbHON paboTbl 0by4vatowmxcsa us yncna
WHBAJIMAOB M JINL, C OFPaHNYEHHbIMM BO3MOXKHOCTAMM 340poBbsa (OB3) npenoctasnsioTca B hopMax,
afanTMPOBAHHbIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS NHOpMaLnn:

ONs VL C HapyLLeHMAMUN 3peHuns:

e B MevyaTHOW hopMe yBEeJSINYEHHbBIM LPUGTOM,
B )OopMe 3N1eKTPOHHOIro AOKYMeEHTa,

B hopmMe ayaunocpanna,

e B nevyaTHomn popMe Ha s3blke bpanns.

ONns nuu c HapyLweHuamMu cnyxa:

e B MevyaTHOW chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYyMeHTa.

Ons nuuy, ¢ HapyLWeHNsaSMM ONMoOpHO-ABUraTesIbHOro annapaTa:
e B nevyaTHomn opme,

* B (popMe 3/IeEKTPOHHOIr0 OOKYMEHTa,
e B hbopMme ayanocpanna.

17/25



7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

3Tanbl hOpMMPOBaAHMA KOMNETEHLLUMN HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
OMNK-3.1 lNMpuMeHsieT TeopeTuyecKre 1 noaysmMnupruyeckne Mogesnv nNpu peeHnn 3agad XmMm4eCckon HanpasiaeHHOCTH
6 6 Undposasa TpaHchopmaums
oTpacau
6 6 XuMmnyeckas TeXHos0rms
8 9 MogroToBka K npouenype
3aWnThl N Npoueaypa
3aLLNTbl BbIMYCKHOW
KBannnKaLMoHHoM paboTbl
7 8 DNEeKTPOXUMMSA
4 4 OndppakuMoHHbIe MeTobl
aHann3a BeLecTB n
MaTepnanos
56 56 Ddusnyeckas Xmmms
1 2 KoopanHaunoHHas XxmMms
4 7 Kpuctannoxmmums
4 4 NHdopMaLoHHbIe
TexHoJ0rnm
OMNK-3.2 licnonb3yeT CTaHAapTHOE NporpaMMHoe obecneyeHne Npu peLeHnn 3ajaqy XMMU4eCKom HanpaBaeHHOCTH
6 XuMmnyeckas TeXHos0rms
6 6 LUndposasa TpaHchopmaums
oTpacau
7 8 INEeKTPOXUMMA
8 9 MogroToBka K npouenype
3aWnThl N Npoueaypa
3aLLNTbl BbIMYCKHOW
KBaaNUKaLMoHHOM paboTbl
4 4 OndpakUMOHHbIE MeTobl
aHann3a BeLecTB n
MaTepuanos
4 4 NHdopMaumoHHbIe
TexHoJ0rnm
56 56 Ddunsnyeckas Xmmms
1 2 KoopAnHauVOHHasa XMMns
4 7 Kpuctannoxmmms

7.2. OnucaHue nokKasaTtesnen u KputepueB oueHuBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3Tanax ux (bOpMMpOBaHMﬂ, onucaHuve WKaJsibl oOueHUuBaHusA

MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HEeyAOoBJIETBOPUT | yaoBneTBopuTen XopoLio OTJINYHO OLLeHO4YHOro
OoCBOEHMUA eJibHO bHO cpepncTsa
KOMMNeTeHUumn
1 2 3 4 5 6
OlNK-3: CnocobeH NpyMeHsATb pacYeTHO-TeopeTMYeckmne MeTobl A9 U3y4eHNs CBONCTB BELECTB 1 NPOLLECCoB C UX
y4YacTMeM C NCMOJIb30BaHNEM COBPEMEHHOWN BbIYNCINTENbHON TEXHUKN
OMNK-3.1 lMpuMeHseT TeopeTrnyeckmne u NoaysMnupmnyeckmne Mogesn rnpu pelieHnn 3agady XuMmn4yeckKon HanpaBaeHHOCTY
3HaTb: Nnoaxodbl | ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE TecTupoBaHue
K pelleHunio 3ajay | 3HaHuA HO copepxxalune cucTemMaTmyeckume
M3 OCHOBHbIX oTAesbHble 3HaHWA
pa3nesos npobenbl 3HaHUA
MaTeMaTuKu, a
TaKxXe nx
MPUNOXKEHNSA K
TeopeTunyeckon
XUMUWN, MPUHLMNNBI
MaTeMaTU4eCcKoro
MoAenMpoBaHUA
XUMUNYECKNX
peakuunmn
YMeTb: YacTun4yHble ymeHuns | HernonHele yMeHus | YMEHUSA NnoJiHble, CdhopmMupoBaHHbIe
NCNosib30BaTh nonyckatTcs yMeHus
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HaummeHoOBaHue

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

OUuEeHO4YHOoro
cpencTBa

1

2

3

4

6

MaTeMaTU4YeCcKuni
anmnapaT npu
MN3y4YeHUn n
KOJINYECTBEHHOM
onvcaHum
dhursnyeckux
MpoL,EeccoB n
SABNIEHNN, @ TaKxXe
npuv peLeHnmn
dhusmnyecknx 3anad

Hebosnblne
ownbkKun

Bnapetb:
HaBblKaMu
TeopeTn4eckoro un
3KCNepuMeHTasbH
oro nccnenoBaHus
Moaenen
XUMUNYECKUNX
npoLLeccoB

YacTu4Hoe
BJllafieHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMmaTuyeckoe
npuMeHeHne
HaBbIKOB

OW BbIYUCIINTENLHON

TEXHUKN

OMK-3: CnocobeH NpuMeHsTb pacHeTHO-TeopeTUYeckne MeToabl Aif N3YYeHWst CBOMCTB BELLeCTB U Mpo
y4acTMeM C UCMOoJIb30BaHMEM COBPEMEHH

LeccoB C ux

OlNK-3.2 cnonb3yeT cTaHAapTHOe NporpamMmHoe obecreyeHne npu peeHnmn 3agay XMMnM4Yeckon HanpaBaeHHOCTY

3HaThb:
(hyHOaMeHTaNbHble
dhusnyeckue
3aKOHbI 1 Teopuu,
PU3NYECKYIo
CYLHOCTb SABJIEHWN
M NpoLeccoB B
npupoae n
TeXHUKEe, UMEeTb
npepncTaBsieHne o
KBaHTOBO-MOJIEBOM
dusmyeckon
KapTuHe Mupa;
OCHOBHblE ecTecTB
€HHOHay4Hble
3aKOHbI 1
3aKOHOMEepHOCTH
pa3BuTmS
XUMUNYECKON HayKu
npu aHanmse
MOJTyYEHHbIX
pe3ynbTaToB

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

KOHTpPOJIbHas
paboTa

YMmeThb:
MPUMEHATb
MaTeMaTunyeckme
MeToAbl 06paboTkun
MHpOopMaLmn ons
TeopeTunyeckmx
pa3fenoB xmmuu,
aHanmsa un
MoAenmpoBaHus
XUMUNYECKUNX
npoL,.eccos

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapertn:
HaBblKamMu
MpakTMYeCckoro
MCMONb30BaHUS
6a30BbIX 3HAHUI U
MeTonOoB
MaTeMaTuKu,
MPUMEHSTb
rMoJly4YeHHble
TeopeTunyeckumne
3HAHUS Ha
NMpakTMKe N B UCCN
efoBaTesIbCKoM
NesaTeNIbHOCTH

YacTu4Hoe
BNajeHne
HaBblKaMu

HecuctemaTtnyecko
e npnMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

7.3. Tunosblie KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe ANA OULEeHKM
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3HaHUW, YMEHUNA, HaBbIKOB U (U1M) onbiTa AEATEeNILHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMupoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

TecTbl 1. Kakme 13 MaTepuasioB He ABASAITCA KPUCTAJUTMYECKUMIN? @) NAacTUAnH; 6) aniloMMHNIA; B)
cTekno; r) men. 2. CKonbko TUNOB pelleTok bpaBs B Mmupe kpuctannos? a) 3; 6) 7; B) 14; r) 32. 3.
CKOJIbKO MPSIMbIX YII0B Y MOHOKJIMHHONM fA4enkun? a) 1;6) 2; B) 3; r) HM ogHoro. 4. OCb Kakoro
rnopsiika He BCTpeYaeTCs B COBEPLUEHHbIX HEOPraHMYecknx Kpuctannax? a) 1; 6) 3;8) 5; r) 6. 5. Ha
CKOJIbKO CMHIFOHUI Noapa3nenstoTcs Kpuctannel? a) Ha 3; 6) Ha 5; B) Ha 7; r) Ha 32. 6. Yncno
rpaHen y oktasgpa: a) 4; 6) 6; B) 8; r) 12. 7. B kKakoM cny4yae peyb naeT o Kpuctaanorpadmnyeckom
HanpaeneHun? a) (110); 6) [210]; B) {101}; r) *111*. 8. CoBpeMeHHble MHOEKCbI MJIOCKOCTEN U
rpaHen kpuctannos (hkl) HocaT nma nHpgekcos: a) MNaton; 6) bpaea; B) Beincca; r) Munnepa. 9.
KBagpaTu4yHblie pOpMbl 3TO: a) BUA MHOrOrpaHHUKOB; 6) hopMysibl; B) CUCTEMbI MHOEKCOB
MJIOCKOCTEN; ) rpynna peweTok ¢ NpsaMbIMu yraamu. 10. Paguyc atoma xsiopa 6amn3ok k: a) 1 A; 6)
0.1 mkM; B) 1 HM; ) 3.7 HM. 3agaydu 1. Bbl4McanTb YNCNO rpaHen MHOrorpaHHMKa, ecnm Yncno pebep
6, @ YNC0 BEPLWWH 4. 2. BblYNCcanTb 4ncno pebep MHOrorpaHHMKa, ecam YMcso rpaHen 6, a 4nucso
BepLuH 8. 3. Kako MHOIroyroJsibHUK SIBNAETCA rpaHblo NeHTaroHgonekasapa? 4. OnpenennTb
YNCII0 NJIOCKOCTEN 3€PKasIbHOr0 OTpaXKeHus B rekcasgpe. 5. Onpenenntb YUCA0 rpaHen
rekcateTpasgpa. 6. OnpegennTb YNCO FPaHen rekcaokTasapa. 7. OnpenennTb B KpUcTasnie 4Ymcio
ocen BTOPOro nopsaka, eciim OHU CO4eTalTCa C OCbHO LWecToro nopsaka. 8. OnpenennTb YMC0
MJOCKOCTEN CMMMETPUN B KpUCTasne, UMeLem ocn cnmmetTpun L2,L3,L4, 4yepe3 KOTOpbIE OHMK
npoxoaaT. 9. Bbluncantb NnapaMeTp 3/IeMeHTaApPHON A4enkn Kpuctanna megn 10. OnuncaTb
CTPYKTYpPHbIE TUMbl FaJoreHNn40B WeN0o4YHbIX MeTasIJIOB, NCNOJIb3yS LWAapPUKOBbIE MOLENN.

7.4. MeToaunyeckue MaTtepuanbl, onpeaensiowme npouenypbl oueHMBaHUA 3HAHUMN,
YMEHMUMN U HaBblKOB, U ONbITa AEATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoOBaHUA
KOMMeTeHLUun

T.B. borgaH KPUCTAJTIMYECKUNE CTPYKTYPbl BUHAPHbLIX COEOVHEHUI C KOBANNEHTHbLIMU
CBA3AMU YyebHo-MeToan4Yeckoe nocobue k obiemy Kypcy «Kpuctannoxumma» baky 2015
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

544(07) M 54 MeToaun4eckne yKasaHus K BbIMOJIHEHWIO
yyebHo-nccnenoBaTelbCkon paboTbl CTYAEHTOB MO
hn3M4eCcKon n KONIONAHOM XuMun / Mamkon. roc. TeXHO.
YHT, Kad. pun3uny. n konnona. xmmum ; [cocT.: FonosaHoBa
T.H., Cnyko H.O.]. - Mankon : MI'TY, 2005. - 49 c. : nn. -
Mpun.: c. 48-49

http://lib.mkgtu.ru:8002/libdata.php?id=0000915

8.2. lononHuTesibHaA nurTepaTtypa

HasBaHue

CcblniKa

bacanaes, 0. M. Kpuctannopuinka n Kpuctanioxmmms :
y4yebHo-MeTOoAMYeckoe nocobue / HO. M. bacanaeB. —
Kemeposo : Keml'Y, 2020. — 79 c. — ISBN
978-5-8353-2721-8. — TeKCT : 3N€KTPOHHbLIN // JlaHb :
3NEeKTPOHHO-6ubnnoTeyHasa cucrtema. — URL:
https://e.lanbook.com/book/162600

https://e.lanbook.com/book/162600

KpucTtannorpadusa n KpUctanioxmmmus : y4yebHo-
MeToaunyeckoe nocobue / coctasutenn O. I'. Pe3HukoBa [un
ap.]. — BopoHex : BI'Y, 2019. — 74 c. — TekcT :

— URL: https://e.lanbook.com/book/406028

3N1EeKTPOHHbIN // JlaHb : 3N1eKTPOHHO-6MbAnoTe Has cuctema.

https://e.lanbook.com/book/406028

Kpuctannorpagusa: 3apoxneHue, poct 1 mopdosiorms
KpucTannos : y4yebHuk ons sy3os / H. W. JleoHiok, E. B.
KonopynuHa, E. A. Bonkosa, B. B. Manbue. — MockBa :
M3paTenbcteo KOpanT, 2025. — 152 ¢c. — (Bbiclwee
obpasoBaHue). — ISBN 978-5-534-04738-7. — TeKcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma tOpant
[canT]. — URL: https://urait.ru/bcode/563109

https://urait.ru/bcode/563109

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypcbl ceTu «MIHTepHeT»

Znanium.com. ba3oBas KoNNeKUUs : 3/IeKTPOHHO-bMbnnoTevyHasa cuctema : cant / OO0 "HayuyHo-
n3gaTtenbckum ueHTp NHppa-M". - Mockea, 2011 - - URL: http://znanium.com/catalog. - Pexxum
OocTyna: Ans 3aperncTpup. nosb3oBatenen. - TeKCT: 31eKTPOHHbIN. PoHA 3B6C hopmmpyeTca ¢
y4eToM BCeX M3MeHeHun obpa3oBaTesibHbIX CTaHAAPTOB U BKJIOYaeT y4ebHukK, y4ebHble nocobus,
YMK, moHorpacgun, asTopedepaTbl, AuccepTauum, sHUUKIONeoNn, C/I0OBapy U CMPaBOYHUKMY,
3aKoHO4aTelbHO-HOPMAaTUBHbIE AOKYMEHThI, CreumnasibHble nepnogmnyeckme usgaHus n usgaHus,
BbiNyCKaeMble ndgaTenbcTBaMm By30B. http://znanium.com/catalog/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

544(07) M 54 MeToaunyeckme ykasaHus K BbINOJIHEHUIO Y4ebHO-NcCcnenoBaTeNnbCKon paboThl CTYyA4EHTOB MO PU3NYECKON N KONJIOUAHON XUMnn /
Mankon. roc. TexHon. yHT, Kad. dun3sny. n konnong. xmmum ; [cocT.: NonosaHoBa T.H., Cuyko H.O.]. - Mankon : MI'TY, 2005. - 49 c. : nn. - NMpwun.: .

48-49. http://mark.nbmgtu.ru/libdata.php?id=0000915
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

7-Zip CBob6oAHAA NLEH3USA

10.2. NepeyeHb He06Xx0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<ablii obyyatolmniics B Te4eHne Bcero nepuroaa obyyeHms obecnevyeH MHANBUAYAbHbIM
HeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKum LeHTp
MHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTesnen. - TeKCT: 31eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX N3MEHEHWIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHuKM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
anccepTaunu, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHNKN, 3aKOHO4ATe/IbHO-HOPMaTUBHbIE AOKYMEHThI, CneunasbHble
nepnoanyeckme n3gaHus u n3faHuns, BblnyckaemMble n3gatenbcrsamm By3o08B. http://znanium.com/catalog/

HaumoHanbHas anekTpoHHasa bubnuoteka (H3B) : hepepanbHaa rocyaapcTBeHHas MHGOPMaUNOHHAsa cucTeMa : CanT /
MUHNCTEPCTBO Ky NbTypbl Poccuinckon depepauum, Poccninckas rocyaapcTeeHHas bubnnorteka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: ona 3aperncTpup. nosib3oBatenen. - TeKCT: 31eKTPOHHbIN. H3b - npoekT Poccurickom
rocynapcTBeHHon 6ubnnotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (HIB)
pa3pabaTbiBaeTCs BeAYLLMMU POCCUACKMMN BubnnoTekamm npyu nognepxke MnMHUCTepcTBa KybTypbl Poccuinckon
Pepepaumn. OcHoBHas uenb HIB - obecnevnTb cBOGOAHLIA [OCTYN rpakaaHam Poccuiickon depgepaumm Ko BCEM
MN30aHHbIM, N3[@aBaEeMbIM N XPaHALWMMCH B (POHAAX POCCUNCKNX BUBNINOTEK N3aaHMaM U Hay4HbIM paboTaMm, - OT KHVKHbIX
NaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BedeHunin. B HacToawee BpeMs NnpoekT H3b BkovaeT
6onee 1.660.000 3neKTPOHHbIX KHUT, 6Bonee 33.000.000 3anucen kaTanoros.POCCUNCKAS HALUMNOHANIbHAS BUBJINOTEKA
(PHB) : canT / Poccuinckas HaumoHanbHas bubnunoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum pgoctyna: ans
3aperncTpup. nosib3oBaTesien. - TeKCT: 3IEKTPOHHbIN. '... 04Ha U3 KPyNHenwmx B Mupe 1 BTopas no seanynHe oHO0B B
Poccuiickon ®egepaumm - CAY>XUT POCCUACKON KybType U HayKe, XpaHUT HauMOoHaslbHY10 NaMaTb, cnocobcTeyeT
MpPOCBELLLEeHNI0 HacensaLwmx POCCUI0 HAPOAOB 1 PacCNPOCTPaHEHMIO naen rymaHusma. ... B dongax bubnumotekn xpaHmntcs
6onee 38,6 MJIH 3K3. NPON3BEAEHMI NEYATN U NHbIX NUHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U HAa DJIEKTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTtenen. ExxerogHo PHB nocelwaeT okoso 850 ThiC. YynTaTenemn, KOTopbiM
BblJAETCA [0 5 MAH n3gaHui, K ee 31eKTPOHHbIM pecypcaM obpallatoTcsa 3a rog cebiwe 10 MAH yaaneHHbIX
nonb3oBaTesnen. ... CoxpaHsas KyNbTYPHYIO N LCTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAM,
3a/10KeHHbIM eLle B MimnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHa — coBpeMeHHoe MHpopMaLoHHoe
yypexkaeHune, ocHalleHHoe HoBenwmnmM obopynoBaHNEM 1 CBOEBPEMEHHO OTBEYaloLLlee Ha HacCyLLHble BbI30Bbl BpeMeHu.'
(umTaTa c canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

Ona obyyvaouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYN) K CAeAyolWnuM COBPEMEHHbIM
npogeccnoHasbHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

Ha3BaHue

HauvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHAOOPMaLMOHHAa cucTemMa : CanT /
MuHNCTEpCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocynapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: Ana 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIb - npoekT Poccumckom
rocygapcteeHHon 6ubnnotekun. HadmHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUNCKMMN BubnnoTekamm npyn nogaepxxke MnHuUcTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBLIM AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALWMMCS B (hOHAAX POCCUACKNX BMBNOTEK N34aHNSAM N HayYHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM U KYyNbTYypbl, O HOBENLLNX aBTOPCKMX Npon3BeaeHnin. B HacTosAwee Bpema npoekT HIb BkoyaeT
6osee 1.660.000 3n1eKTPOHHbLIX KHUT, 6onee 33.000.000 3anucel kaTanoros.POCCUNCKASA HALIMOHANTbHASA BUBJINOTEKA
(PHB) : cannT / Poccuinckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/eKTPOHHbIA. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTOpas Mo BesmyYmHe hoHA0B B
Poccunckon ®depepauunm - Cy>KUT POCCUNCKON KYNbType N HayKe, XpaHUT HaluMOHabHY0 NaMsaTb, cnocobcTeyeT
MPOCBELLLEHNIO Hacensowmx POCCUI0 HAPOAOB N PacNpPOCTPaHEeHNo naen rymaHumsma. ... B oHgax bubnnotekn xpaHmtcs
6onee 38,6 MJIH 3K3. Npon3BeAeHNI NeYaTN U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YNCJIE U Ha 3/1EKTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocelwaeT okoso 850 ThiC. YuTaTenem, KOTopbiM
BblAaeTca 40 5 MJIH U3JaHun, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebilwe 10 MAH yaaneHHbIX
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Ha3BaHue

nonb3oBaTesnen. ... CoXxpaHsas KyNbTYPHYIO N LCTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaANLMAM,
3aJ10KeHHbIM eLle B imnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHa — coBpeMeHHoe MHpopMaLoHHoe
yypexkaeHune, ocHalleHHoe HoBenwmnmM obopynoBaHNEM 1 CBOEBPEMEHHO OTBeYaloLLlee Ha HacCyLLHble BbI30Bbl BpeMeHu.'
(umTaTa c canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

XuMwuK : canT o xumum / XuMuK.py. - MockBa, [20?7?]. - . - URL: http://www.xumuk.ru/. TeKCT: 3N1eKTPOHHbIN.Ha canTe
pa3mMeLlleHbl y4yebHble MaTepuasbl MO Pa3finyHbIM pa3fesiaMm XMMUK, NpeacTaBieHa XuMmyeckas sHumknoneauns (bonee
5000 TepMMHOB, 0XBaTbIBAKOLLMX BCE pa3fesibl XUMUK, @ TakXe NMorpaHnyHblie 061acTu), CNPaBoOYHUK MO XUMUYECKNM
BellecTBaM, Nepuoamyeckas cuctema snemenTos [.U. MeHaeneeBa Co CCbIIKOWN Ha KpaTKylo MHopMaLuio 06 snemMeHTax B
XUMUYECKOWN SHLUUKAONEeANN, MaTepraibl, MOCBSLLEHHbIE MNOJlYYEHUIO N CBONCTBAM FreTepPOLMKIINYECKUX COeANHEHUN,
SHUMKONeANs NIeKapCTBEHHbIX NMPenapaToB, hapMaLeBTUYeCKNn 1 BUOXMMNYECKUIN CIPABOYHUKN, KaTanor XMMNUYeCKnx
KOMMaHWI 1 NpeanpuaTuii 1 Apyrve maTepuabl, GyHKLMOHUPYET hopyM npoekTa. http://www.xumuk.ru/

eLIBRARY.RU. : Hay4Hasa anekTpoHHas bubnunoTteka : cant. - Mocksa, 2000. - . - URL: https://elibrary.ru/- Pexxum gocTtyna:
ONA 3aperncTpup. nosb3oBaTesnen. - TeKCT: INeKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cozpaHa B 1999 rogy no
WHMUMaTmBe Poccmnckoro oHaa pyHAaMeHTanbHbIX UCCNefoBaHN Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1eKTPOHHOIo
00CTyna K BeAyLLNUM NMHOCTPaHHbIM Hay4HbIM usgaHunam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
ny6ankaumamMm n HelHe SBNAETCA BeAyLen 3IN1eKTPOHHON BnbanoTeKkom Hay4HoM NEPUOANKM Ha PYCCKOM Si3blKe B MUpeE.
https://elibrary.ru/defaultx.asp

NaHb. EanHan npodeccnoHansHas 6asa 3HaHWIA 419 TEXHUYECKUX BY30B - M38aTenbCcTBO «JlaHb» | 91€KTPOHHO-
6nbnnotevHas cnctema : cant / N3paTtenbcTBO JlaHb. - MockBa, 2011. - . - URL: https://e.lanbook.com/ - Pexxum pocTyna:
N5 3aperncTpup. nosib3oBaTenei. - TEKCT 3JIEKTPOHHbIA. ITO pecypc, BKJOYaoLWMUA B cebst 371eKTPOHHbIE BEPCUN KHUT
n3paTenbcTBa «JlaHb» N APYrux BeAyLWNX N3aaTenbCTB y4ebHon nmTepaTypsl.

24/25




11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

NabopaTopusa pusnyeckon un
KonnongHon xmmum (1-325) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
y4yebHOro Kopnyca

YuyebHas ycTaHOBKa no fiabopaTopHOMy
MPaKTUKYMy M0 ANCLUMINHE
«@U3nYecKas n KOJNIOMAHAS XUMMNs»

7-Zip CBoboaHasa nuueH3nsa
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