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1. llesu u 3212494 AU CIUILIHHBI

Ienbpro OCBOEHUS AUCHMILTUHBI SABISETCS (OPMUPOBAHUE Y CTYAECHTOB MPEICTABICHUIN O
¢u3rKe, TEXHUKE U BOBMOXKHOCTSIX PEHTTEHOCTPYKTYPHOTO aHan3a, KaK OJJHOTO U3
COBPEMEHHBIX METOOB, IIUPOKO IPUMEHSIEMBIX B Pa3IMYHBIX 001aCTIX AEATEIBHOCTH.
3anaum ocBoeHMs Kypca: 1. O3HAKOMHUTB CTYIEHTOB C TEOPETUYECKUMH OCHOBaMU
PEHTIEHOCTPYKTYPHOT'O aHAJIN3a, OTPAaHUYEHUSAMH METO/Ia, PA3HOBUIHOCTSIMU U
oOnacTsiMu ero npuMeHeHus. 2. [[puBUTh HABBIKK MPAKTUYECKOTO UCTIONb30BAHUS
PE3YABTAaTOB PEHTTEHOCTPYKTYPHOTO aHaM3a JJIs pelieHns pyHaaMeHTalbHbIX U

AHAJINTUYCCKHUX 3ala4.

Kparkoe cogepkanue TUCHMIIIMHBI

Brenenue. JludpakiimonHbie METOIBI UCCAEAOBaHUS BeIlleCTBAa. PEHTTeHOBCKHE METO/IBI.
[Tony4yeHue, XxapakTEpUCTUKA U CBOMCTBA PEHTI€HOBCKOTO U3JyueHUs. BzaumoneiicTeue
PEHTITEHOBCKOTO U3JIyYEHHUS C BEMIECTBOM. KuHEeMaTnueckast TeOpusi pacCesHUS
PEHTIeOBCKUX Jyuel B Kpuctaiax. Ypasuenue Bynbda-bperra. Meronsl Habnronenus
nupakiui peHTIeHOBCKUX JIydel: METO/l BpalleHus-kauanusi, meton Jlays, Mmeton
noporka ([lebas-Illepepa). [Topomrkpsas pentrenorpadus. MoHokpucTanbHas
peHTrenorpadus. Itanbsl pEeHTTeHOCTPYKTYPHOTO aHanu3a. OnpeeneHne aroMHON
CTPYKTYpHI Kpuctaia. [loctpoenne MOneKynsipHOr CTPYKTYpPHI 110 JaHHBIM
MOHOKPHUCTAJIBHOU peHTreHorpaguu. MoHoKpucTanbHble JU(DPAKTOMETPHI.
Cnenuanu3upoBaHHbIE TPOrPaMMHbBIE KOMIUJIEKCHI JJIsl pacCIU(PPOBKU CTPYKTYP.

CrpykrypHbie 0a3bl TaHHBIX.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI

JTUCIHHUILTNHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Tnanupyemsble pe3yabTaThl
OOyYeHWsI 110 TUCIUTUTHHE

[TIK-3 CniocoGeH BbIOMpATH U UCIIOIB30BATh
TCXHUYCCKUC CPCACTBA U MCTOABI ACHBITAaHUN JJIA
pEIIEHHSI UCCIIEAOBATEIBCKIX M TEXHOJIOTHUECKHUX

3aaa4 XUMHUYECKOU HAIIPaBJICHHOCTU

3HaeT: pU3MUEeCKUEe OCHOBBI METOIA
PEHTTEHOCTPYKTYPHOTO aHaJIN3a, BOSMOXHOCTH H
OTpaHHYEHUS] METO/Ia, TPEOOBAHMSI, IPEIBSIBISICMbIC
K 00bEKTaM UCCIICIOBAHUS, TPUHITUTIBI pa0OTHI
T(PPaKTOMETPOB

YMeeT: MPUMEHSTh TEOPETUICCKHUE 3HAHUS TTPH
OIICHKE BO3MOKHOCTH MCIIOJIb30BaHMS
PEHTTEHOCTPYKTYPHOTO aHaJI3a JIJIsl UCCIICIOBAHUS
KOHKPETHBIX 00OBEKTOB

HMeeT mpakTHYEeCKUI OMBIT: UCIIOJIb30BAHUS
KOMITBIOTEPHBIX MPOTPAMM ISl pAaCIIH(PPOBKH U
YTOYHEHUS JaHHBIX PEHTTEHOCTPYKTYPHBIX
WCCJICIOBAHUM, BU3yaTN3alUN TTOTYYEHHBIX
CTPYKTYP M MIX OTIICAHUS

[TIK-5 CiocoGeH mpoeKTUpOBaTh U OCYIIECTBIIATh
HAIIPaBJICHHBIN CUHTE3 XUMUYECKUX COCIAUHECHUN U
HCII0JI30BaTh COBPEMEHHBIE HKCIIEPUMEHTAIIbHBIE
METO/IbI 1151 YCTAHOBJICHUS UX CTPYKTYPHI U
CBOWCTB

3HaeT: OCHOBBI (PM3UKH PEHTTEHOBCKUX JIyUeH,
B3aUMOJICHCTBYS PEHTTCHOBCKUX JIy4YeH C
BEILECTBOM, IIPAKTUYECKOE UCIIOJIb30BAHNE SIBICHUS
M(ppaKLIUuU pEHTTEHOBCKUX JIy4el B HayKe U
TEXHUKE

YMmeeT: IpUMEHATh (PU3NYECKUEe METObI
VCCJIEI0BAaHNsI, OCHOBAHHBIE HA SIBICHUH

b pakimm, B podeccruoHaabHON AESITETLHOCTH




lMeeT MpakTU4EeCKUN ONBIT: HHTEPIIPETALUN
PE3YNBTAaTOB DKCIEPUMEHTAIIBHBIX MCCIIEI0BAHUM,
[IPOBEICHHBIX METOAAMU PEHTTEHOCTPYKTYPHOI'O
aHaIM3a

3. Mecro qnucuuninubl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIATUINH,
BUJIOB paboT y4eOHOro MiiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

Heopranuueckuii cunTes,

OCHOBBI XUMHH DIIEMEHTOOPTaHUIECKUX
COCIUHEHHH,

du3nvecKre METOIBI UCCIICA0BAHUS U
[IPOrpaMMHBIE CPEICTBAa HA OCHOBE UCKYCCTBEHHOTO
WHTEJIICKTA,

YyeOHast mpakTHKa (IPaKTHKA MO MOTYyYEHUIO
[MEePBUYHBIX MTPO(HECCHOHATBHBIX YMEHHUH U
HABBIKOB, B TOM YHCJIE MIEPBUYHBIX YMEHUI U
HABBIKOB HAYYHO-UCCIICIOBATEIBCKON
nesATeTLHOCTH) (2 ceMecTp),

[Ipon3BOACTBEHHAS TPAKTUKA (OPHEHTUPOBAHHAS,
nudposas) (4 cemecTp)

He npenycmoTpenst

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

dusznueckue METOAbI UCCIICAOBAHUA U
IIPOrpaMMHBIC CPCACTBA HA OCHOBC UCKYCCTBCHHOI'O
MHTCIIJICKTAa

3HaeT: OCHOBHBIE MPUHITUIIBI PEIICHUSI O0OPATHBIX
3a]1a4y C MCIOJIb30BAHUEM COBPEMEHHBIX
WH(GOPMAITMOHHBIX TEXHOJIOTUN, COBPEMEHHBIC
buznyeckre MeTo bl UCCIIEOBAHNS, BOSMOXKHOCTH,
OTpaHUYEHUSI METOJIOB, OCHOBHBIC MTPUHIIUITBI
[pabOThl COBPEMEHHOTO HUCCIIEeI0BATEIbCKOIO
000pyIOBaHUsT YMEET: COCTABISATh AITOPUTM [Tt
perieHys oOpaTHBIX 3a/1ad Ha IIpUMepe
COBPEMEHHBIX UCCIIEJIOBATEIIHCKUX METOJIOB,
BBIOpATh (PU3UYECCKHUI METO UCCIICIOBAHUS JJIS
ONTUMAJIFHOTO PEIIECHUS TOCTABICHHOW 3a/1aun
XMMHYECKON HarpaBiieHHOCTH MmeeT
NPaKTUYECKHUI OMBIT: 00paboTKH
CHEKTPOCKOIMYECKUX U CEKTPOMETPHUYECKHIX
TTaHHBIX, UCIIOJF30BAHUS COBPEMEHHOW anmapaTypbl
[pU [IPOBEJCHUH HAyYHBIX HCCIIE0BAaHUN B 00J1aCTH
XUMUH

OCHOBBI XUMHH JIEMEHTOOPTAHUYECKUX
COECIUHEHUN

3HaeT: GpaKTophl TEPMOJMHAMUYECKOHN U
KMHETUYECKOW YCTOMYHNBOCTH
IIEMEHTOOPTaHUYECKUX COCIUHEHUN, UX
duznyeckue 1 XMMUYECKHUE CBOICTBA, OCHOBHbIE
METOJIbI CUHTE3a JJIEMEHTOOPIaHUYECKUX
COEMHEHUI, 0COOEHHOCTH IIPOTEKAHUS IIPOLIECCOB
UX IOJIYy4YEHUs1 YMEET: IPUMEHATh TEOPETUYECCKUE
3HAHUSA O CBOMCTBAX IEMEHTOOPTaHUYECKUX

COCOUHCHUI IIPpH BBIITOJHCHUH SKCIICPUMCHTAJIbHBIX




MCCJIEIOBAHUM, @ TAKXKE ISl OLIEHKU BO3MOXKHOCTH
UX HUCIIOJIb30BaHUS JIJIsl OTIPEIETICHHBIX LIETIeH,
000CHOBATh BEIOOP METO/Ia CHHTE3a HEOOXOIUMOTO
2JIEMEHTOOPTaHUYECKOTO COETMHEHUS C yUEeTOM
MMEIOIIMXCSI PECYPCOB, PEITIOKUTH METOT
YCTAHOBJICHUS €r0 CTPYKTYphl MiMeeT npakTuyeckuii
OIIBIT.

Heoprannueckuii cunTe3

3HaeT: nmpeaMeT U 00bEKThl HEOPraHMYECKOTO
CHHTE3a, TEOPETUYECKHE OCHOBBI METO/I0B CHHTE3a
HEOPraHUYECKUX COEIUHEHHM, TEOPUIO
TBep10(ha3HOr0, ra30pazHoro, KUAK0(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 ONTHMAJIbHBIE YCIOBHS CUHTE3a
HEOPraHMYECKUX BEUIECTB, TOTOBUTH OOBEKTHI
UCCIICIOBaHUS AJIs aHAJIN3a, IPOBOAUTH
DKCIIEPUMEHTAJIbHBIE NCCIIEOBAHUS 10 3a1aHHOMN
MeTonrKe MIMeeT mpakTU4eCKUi OMBIT:

YyeOHast mpakTHKa (MIPAKTUKA TI0 TIOTYYEHUIO
MEPBUYHBIX TPOPECCHOHANBHBIX YMEHHN U
HAaBbLIKOB, B TOM YHCJIC IICPBUYIHBIX YMGHI/Iﬁ )41
HABBIKOB HAYYHO-HCCIICI0BATEIHCKOM
NesATeTbHOCTH) (2 ceMecTp)

3HaeT: 3HaueHHe HHPOPMAIIUU MTPU TTPOBEICHUN
HAay4YHbIX UCCIIEAOBAHUN YMEET: MOJIb30BaThCs
TOCTYIMHBIMUA UCTOYHUKAMHU UH(GOPMAIINH, B TOM
YHCJIE CIIPAaBOYHUKAMU, IJIAHUPOBATH U
OCYUIECTBIISITh CHHTE3 XUMHUYECKUX COCTMHEHUN U3
MOJJOOPAHHBIX PEareHTOB, BBIICTSATH 11eNIeBOI
MPOYKT, YCTAHABIMBATH €T0 (PU3UKO-XUMHUUECKHE
cBolicTBa MIMeeT npakTUYECKH OIIBIT:
CaMOCTOSITEILHOTO MOMCKa HH(POpMAITUHU IO
3aJJaHHOM PYKOBOJAUTEIIEM TEME, CUHTE3a
HEOPTraHWYECKHUX BEIIECTB B JJaOOPATOPHBIX
YCIIOBUSX C YYETOM CBOMCTB BELIECTB U
3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHUX
peakuu

[Ipou3BoACTBEHHAS TPAKTUKA (OPHEHTUPOBAHHAS,
nudposas) (4 cemecTp)

3HaeT: BUIBI CHIPbsI M TOTOBOM MPOAYKIIMH
MPEANPUATAN XUMUYECKON HAIPABIEHHOCTH,
OCHaIlleHHEe XUMUKO-aHaTTUTHUECKUX JabopaTopuii,
TUTIOBbIE METOMKY TIOATOTOBKU P00 U MPOBEACHUS
QHAJIM30B B 3aBUCUMOCTHU OT CHEIUPUKU
BBITIOTHSIEMBIX paboT, 001acT u chepsl cBOEH
Oynyuieil mpodecCuoHaIbHOM JesITeNIbHOCTH,
npodUIBHBIC IPEIIPUATHS, OPTAHU3AIHH,
1ab0paToOpuu B perHoHe YMEET: OCYIIEeCTBIATh
nmouck HH(pOpMAIHK O crielu(UKe BBITIOTHICMBIX
paboT, TEXHOJIOTHYECKUX MPOIECCax, BXOASIMIINX B
[IPOU3BOICTBEHHBIN IUKJI IPEATIPUATHI PErHOHA,
HaMpPaBICHHOCTH Pa0OThl XUMUKO-aHATUTUYECKUX
maboparopuil Ha 3TUX npennpusiTusx Mmeer
MPaKTHYECKHUI ONBIT: (GOPMUPOBAHUS OTYETA
3a/1aHHOM (POPMBI C HCIIOJIB30BaHUEM MMEIOIIEHCS
nHbOpMaITu

4. O0béM 1 BUABI y4eOHO# padoThI




OO6mas Tpy10€eMKOCTh JUCHUIUIMHBI COCTABIISET 2 3.€., 72 4., 46,25 4. KOHTaKTHOM

paboThI
Pacnpenenenune
Bcero | IO ceMecTpam B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
8
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 72 72
AyoumopHhvie 3auamusi: 42 42
Jlexuuu (JI) 14 14
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 14 14
aynuTopHbIX 3aHaTHil ([13)
JlaGoparopHsle paboTs! (JIP) 14 14
Camocmosmenvras paboma (CPC) 25,75 25,75
Pemenwe 3a1aq, moAroToBKa K KOHTPOJILHOU padoTe 6 6
IlonroroBka k 3a4eTy 6 6
IToaroroBka k JaboparopHbIM paboTam U 0pOpMIIEHHE OTYETA 110 6 6
11a00paTOpHBIM paboTaM.
CaMocTosATeIbHOE N3yUYEHUE POTPaMM, HAXOASIIUXCSA B OTKPHITOM
n0CTyIe, HEOOXOAMMBIX /ISl pacIIu(POBKU SKCIIEPUMEHTAIBHBIX 7,75 7.75
TTAHHBIX ¥ BU3YaJU3AIIH CTPYKTYD
KoHCynbranuy 1 NpoMeKyToYHask aTTeCTalus 4,25 4,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. ConepkaHue TUCHMILIIMHBI

O0beM ayTUTOPHBIX 3aHITUH 11O
pa:jfena HanmenoBanue pas3znenoB AUCLUIUIMHBI BANAM B 4acax
Bcero J | II3 JIP
1 Bsenenue. Mcropuueckas cripaBka. dusuka 4 ) 2 0
PEHTTEHOBCKOT'O M3JIy4ECHHUS
2 |Kunemaruueckas TE€OpHUs pacCesHHUS JIydel B KpUCTaJIax 6 2 4 0
3 |Metonbl HaOmoaeHUs TupaKIUU PEHTI€HOBCKUX JTyden 2 2 0 0
4  |PaTreHo¢azoBbIii aHATN3 8 4 4 0
5 |PeHTreHOCTPYKTYpHBIN aHAJIN3 MOHOKPUCTAJIIIOB 22 4 4 14
5.1. Jlekuun
Ne Ne Kox-
nexummlpascna HanmeHnoBaHMe Wi KpaTKOe COAECPKaHNUE JEKIIMOHHOTO 3aHATHS BO
4acoB
1 1 Benenue. /IudgpakiinoHHbIe METO/IBI HCCIIE/I0BAHHS. HcTopus oTkpeITUS )
[PEHTI€HOBCKOTO M3JIy4€HUS U €70 CBOMCTBA.
) ) PaccestHre peHTIeHOBCKHX JTyueil B kpuctaiuie. Judpakius peHTTeHOBCKIX )
mydeil. OCHOBHOE ypaBHEHHE TU(PAKIIMHA PEHTIEHOBCKUX JIyUeil.
3 3 [Meronpl peructpainuu U HaOmoAeHUS AUPPAKIINNA PEHTTCHOBCKUX JTydel 2
4 4  |Pentrenoda3oBsiii anaim3. KauecTBeHHBIN peHTreHO(a30BbIi aHATH3 2
5 4 KonmuecTBeHHBIN peHTreH0(pa30Bblil aHaIu3. JJOCTOMHCTBA U OrpaHUYEHUS >
metona. O6nactu npuMeHeHus. [lpumepsl.




Jludpakius peHTTeHOBCKUX Jy4ei 0T MOHOKpUCTaIIOB. [lepBrlii atamn
PEHTTEHOCTPYKTYPHOTO aHAJIN3a: OIPEEICHAE TapaMeTPOB PEUIETKU U THUIIA

6 5  |aueiiku BpaBe; onpeneneHre CHHIOHUH, TUPPAKIUOHHOW CUMMETPHH U 2
BO3MOYKHOU ITPOCTPAHCTBEHHOM T'PYIIIBI; MOJIYYCHHUE JaHHBIX 110 MHTEHCUBHOCTSIM
OTpaXCHUH 1)1 ONPEAEIECHUS CTPYKTYPBI.
BTopoii 3Tam peHTreHOCTPYKTYpHOTO aHanu3a. MIHTerpanpHas HHEHCUBHOCTb,
7 5  |cTpyKTypHBIH (akTop, 3JIEKTPOHHAs INIOTHOCTh. Da3oBast npodiemMa. 2
PacinpoBka U yTOuHEHHE CTPYKTYpbl. DaKkTOp JOCTOBEPHOCTH.
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HanmenoBaHue nim KpaTkoe cofepKaHue MPaKTUYeCKOTo 3aHATHS, CEMUHapa BO
3aHATHA|pa3IeNa)
4acoB
1 1 JludpakmoHHbIe METOBI Hccie1oBaHusA. CpaBHUTENbHAS XapaKTEePUCTHKA. )
CBolicTBa pEeHTI€HOBCKHUX JIydel. Pemenne 3anau.
DeMeHTHI CTPYKTYpHOU KpHUcTaiorpaduu: KaTeropuu, CHHITOHUH, PEILIETKH
2 2  |bpaBe, NpoCTpaHCTBEHHbIE IPYIIbI, KpUCTAIIOrpaduueckre cuMBoibl. Pemmenue | 2
3a/1a4.
3 2 |[dudpakums peHTreHOBCKUX Jiyuel. YpaBHeHue Bynbda-bperros. Pemenue 3agay.| 2
4 4 |Pentrenoda3oBelii aHanmm3. Pemenue 3aqay. 2
5 4  |Pemenwue 3ama4. KoatponbHas pabota 2
6 5 MOHOKpHUCTANIbHBIN Tu(dpaKkTOMEeTp. DTaIbl pEHTTEHOCTPYKTYPHOTO >
MCCIIEIOBAHMS.
7 5 |KomiokBuyM. PEHTT€HOCTPYKTypHOE HCCIE€A0BAHNE MOHOKPUCTAJIIIOB. 2
5.3. JIaboparopHbie padoThI
Ne Ne Koz-
HaunmeHnoBaHue Win KpaTKoe cosiepkaHue J1abopaTopHoi paboTh BO
3aHATHA|pa3IeNa)
4acoB
1 5 PaGora ¢ 6a3oii cTpykTypHbIX AaHHbIX CCDC u nporpammoii BU3yanu3aiuu 4
cTpykTyp Mercury
3HAKOMCTBO C MIPUHLIUIIOM pabOTHl U YCTPOUCTBOM MOHOKPUCTAILHOTO
2 5 |mudpakromerpa D8 QUEST (BRUKER) u ¢ nporpammusim kommuiekcom OLEX2 | 4
U151 pacIM(PPOBKH KPUCTAIUTMYECKUX CTPYKTYP
3 5  |PacmmdpoBKa U YTOUHEHHE CTPYKTYp B IporpaMMHOM Komiuiekce OLEX2 6
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Beimonaenne CPC
Crncok nureparypsl (C yKa3aHUEM pa3/IeNoB, IVIaB Koa-
Momsux CPC CTpaHUI) / CChIJIKA HA Pecypc ’ |Cemectp| Bo
JacoB
3ajauu BeIIAET npemnojasarens. [lapnuHckuit, [.B.
OcHOBBI (PM3UKH PEHTTEHOBCKOTO M3JIy4EHHUS.
Perienue 3a1a4, moAroToBKa K [DneKTpoHHBIN pecypc| — DNeKTpoH. AaH. — M. : 3 6
KOHTPOJIBHOM paboTe ®usmatnurt, 2007. — 240 c. — Pexxum goctyna:
http://e.lanbook.com/book/59459 — 3aru. ¢
DKpaHa.
1. Berman, E. ®. Kpucramiorpadus,
[lonroroBka K 3a4eTy MUHEpaJorus, nerporpadus 1 peHTreHorpadus 8 6
Y4eOH. mocobue ik METaJTypr. CIell. BY30B. -




[laBnuHCKUH,

1.

M.: Meramnyprus, 1990. - 264 c. uin. 2.

[PEHTTEHOBCKOT'0 M3JIy4eHHUS. [ DNEKTPOHHBIN
pecypc] — DnekTpoH. gaH. — M. : ®uzMaiur,
2007. — 240 c. — Pexxum noctymna:
http://e.lanbook.com/book/59459 — 3aru. ¢
pkpaHa. 3. Eropos-Tucmenko, 1O. K.
Kpucrannorpadus u kpuctammoxuMus TekcT
yaeOHUK I By30B 110 crienuanbHocTH "Teonorus”
1O. K. Eropos-Tucmenko ; nox pea. B. C. Ypycosa
; Mock. roc. yH-T uM. M. B. JlomoHocoBa, ['eox.
daxk. - 2-e u3a. - M.: Yausepcurert, 2010. - 587 c.

I'B. OcHoBBI (hu3uKH

[TonroroBka k 1a60pPaTOPHBIM

1. YeTpoicTBO ¥ IpUHIUN pabOoThI
MOHOKpHUCTaIbHOTO nudpaxktomerpa D8 QUEST
(Bruker). 2. lapyTtuna, O. K. MonekynsipHabie
CTPYKTYpbl OPraHUYECKUX COETUHEHUHN CYypPbMBbI

pagOTaM 1 Oq)OpMJéeHHe orHeTa o (V) Tekct monorpadus O. K. [llapytuna, B. B. 8 6
/ADOPATOPHBIM PAbOTAM. [[lapytun ; FOx.-Ypai. roc. yH-T ; FOYpI'VY. -
Uensounck: Mznarensckuit Lentp KOYpI'Y, 2012.
-394, [1] c. un.
SHELX - http://shelx.uni-
ac.gwdg.de/SHELX/index.html; Sir (Semi-
CaMOCTOATENBHOE H3YYEHHE Invariants Representation) -
http://wwwba.ic.cnr.it/content/sir2011-v10-
[pOrpaMM, HaXOJSIIUXCSI B OTKPHITOM . s
nocTyne, HeOOXOTUMBIX JIJIst available; WinGX - 8 7,75

pacimu(poBKU HIKCIEPUMEHTATIBHBIX
NTaHHBIX U BU3yaJIM3allMH CTPYKTYP

Mercury -

http://www.chem.gla.ac.uk/~louis/software/wingx/;
Olex2 - http://www.olex2.org/; Platon -
http://www.chem.gla.ac.uk/~louis/software/platon/;

http://www.ccdc.cam.ac.uk/products/mercury/;

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIsA NMPOBeAeHHUsI TEKYIIero KOHTPOJISA YCIeBaeMOCTH,

HpOMe)KyTO‘IHOﬁ arrecranmun

KoHTponb kauecTBa 0CBOEHHS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBHH C [lonoxeHnem 0 OaNIbHO-PEUTUHIOBOM CUCTEME OLIECHUBAHUS PE3YJIbTATOB

y4eOHOU JESITeNIbHOCTH 00y4arOIINXCS.

6.1. Kontpoabubie meponpusitust (KM)

Vun-
Hazsanue TEIBA
Ne | Ce- Bun Makc.
KOHTpoJIbHOTO |Bec [Topsaok HauncaeHUs 6aIOB -
KM|mecTp| koHTposs Oann
MEpOTPUSITHS ercs
B ITA
bini-onpoc Ha 3HaHKHE TEOPETHYECKOTO
MaTepHaia MPOBOJUTCS HA MPAKTUUYECKOM
3aHSATHUH MOCJIE U3YYEHUS COOTBETCTBYIOIINX
Texymuit TEM IO OMJIETaM, BKIIFOUAIOIIHUM 3 BOIIpOCA.
1 8 v bmuu-onpoc 1 |0,1| 6 ’ m P N 3aueT
KOHTPOJIb [Ipouenypa 3anumaet 15 munyT. Kaxxapri

BOIIPOC OLIEHUBAeTcs B 2 Oaiia — MpaBHIbHBIN
MOJIHBIN OTBET, 1 OaJT — OTBET KPaTKHA,
BONPOC MOJTHOCTHIO HE PACKPHIT, 0 6AIIIOB —




HCT OTBCTA.

Texymni
KOHTPOJIb

bnuu-onpoc 2

0,1

baui-onpoc Ha 3HaHUE TEOPETUUYECKOTO
MaTepuaa MPOBOAUTCS HA MPAKTUYECKOM
3aHITHU [TOCIJIE N3YUYEHUSI COOTBETCTBYIOLIUX
TEM I10 OmIeTaM, BKJIFOYAIOIINM 3 BOIpoca.
Bpewmsi, orBogumoe Ha Gnui-onpoc — 15
MUHYT. Kaxx1p1ii BOITPOC OLIEHUBAETCS B 2
0asuta — MpaBUIIBHBIN MOMHBIN OTBET, | Gayt —
OTBET KpaTKU, BOIIPOC MOJHOCTHIO HE
packpsIT, 0 6aJIOB — HET OTBETA.

3a4CT

Texymni
KOHTPOJIb

KontponsHas
pabota

0,2

10

KoHTponbHas paboTa MpoBOAUTCS TUCHbMEHHO
Ha MMPAKTHYECKOM 3aHATHH 110 BapHaHTaM. B
Ka)KJIOM BapUaHTE COAEPXKUTCA 5 3a1ad.
Bpewmsi, 0TBeZICHHOE Ha BBITTOJTHEHUE
KOHTPOJIbHOW paboThl, 90 MUHYT.

Kputeprnn olleHUBaHUS: IPABWIHHO pEIIeHHAS
1 o(opMIIeHHas 3a/1a4a OL[EHUBAETCS B 2
Oasna; 1,5 Gansna - MPUHIMI PEIIEHUs BEPEH,
HO B pacyeTe NMpUCYTCTBYET OLIMOKA,
MOBJICKIIIasi HETIPABWIIbHBIN, HO
npaBaonoAoOHbIM oTBeT; 1 6am - 3aaua
perieHa He oJHOCThI0; 0,5 6anoB -
NpUBEACHBI pacyeTHbIe (OPMYIIbI, HO
petienue orcyTcTByeT; 0 6auioB -
NPUHIHUIHAATIBHO HEBEPHBIH MOIX0M K
[PEIICHUIO, WJIH PEIICHHE OTCYTCTBYET.

3a4CT

Texymui
KOHTPOJIb

JmkTanT

0,1

10

JIMKTaHT MPOBOAMTCS Ha JIEKIUU WU
MpakTU4YeCcKoM 3aHaTui. [Iponenypa 3annmaer
20 MUHYT.

3a 3TO BpeMsi KOHTposMpyeTcs 3Hanue 10
TEPMMHOB, IIOHATUHN U onpeaeneHuii u3 15, co
CITUCKOM KOTOPBIX O0yYarolIfecss MOT'yT
03HAKOMUTLCS 3apaHee. Kakblil MpaBUIbHBIN
U TIOJTHBIN OTBET olleHnBaeTcs B 1 Ga,
HEIOJIHBIN OTBET, HO HE COAEpKAIINUN OIINOOK
— 0,5 GaToB, HET OTBETA WJIM HETTPABUIIBHBII
otBeT — () 6aIoB.

3a4CT

Texymuin
KOHTpPOJIb

OtueT no
nmabopaTopHOI
pabote Ne 1

0,2

10

JlabGoparopHasi paboTa BEITIOTHSIECTCS B
KOMITBIOTEPHOM KJjacce. Kaxprit
oOyuaromuiicsi paboTaeT HHINBUTYaTBHO.
BapuaHT paboThI COAEpKUT 3 3aaHus,
KOTOPBIC 3aKJTFOUAIOTCS B TTOWCKE MH(DOpMauu
B 0aze cTpykTypHbIX 1anHbIx CCDC mo
pa3IMYHBIM MIPU3HAKaM U paboTe ¢
MPOrpaMMOil BU3yaJIu3aluu CTPYKTYP
Mercury. 3areM oOy4aronuiics opopmisieT u
cIaeT OTYET B ITIeYaTHOM BuIe. 1 u 2 3aganus
OIIEHUBaIOTCs 1o 2 6aa. 2 6ania — 3aJjaHue
BBITIOJTHEHO B TIOJTHOM 00beMe,
oubnuorpadudeckre CChIIKA Ha
MEepBOUCTOYHUK MpuBeaeHbI coracHo ['OCTa.
1 6amxn — 3amaHue BBIIIOIHEHO HE ITOIHOCTRIO,
MpUBEACHBI KpaTKue OuOmrorpaguieckme
ccbUIKH. 0 GaJI.HOB — 3aaHUE€ HC BBITIOJTHECHO
WM HE COOTBETCTBYET MPEATIOKEHHOMY

BapuaHTy. MakcuMasbHbIN 6ai 3a 3 3a1aHue

3a4YCT]




paBeH 6. 6 OaJITIOB — 3aJJaHKE BBHITIOTHEHO B
MOJTHOM 00BbeMe, TIPUBE/ICHBI TTOJTHBIC
OoubnrorpaduIecKue CChUTKH,
KpHcTauIorpaguuecKue TaHHbIE U OTIMCaHUE
KOOPAMHAITMOHHOTO TOJINA/Ipa IIEHTPATbHOTO
aToMa CTPYKTYpbl O)OPMIICHBI B
COOTBETCTBUU C TPEOOBAHUSIMH K
MyOJTUKAIASM, IMEIOTCSI PUCYHKH C HOMEpaMHU
aToMOB. 4-5 6a/I0B — 3a/1aHKE BHITIOJTHEHO B
MOJIHOM 00BbEME, OHAKO JOMYIIEHBI OITHOKH
B 0(popMIIEHNH KpUCTAIIOTPahUIECKIX U
CTPYKTYPHBIX JaHHBIX. 2-3 Oaia — 3agaHue
BBITIOJTHEHO HE TIOJIHOCTHIO, O(OpMIICHHE
HeOpekHOe, TPeOOBaHMS K 0(OPMIICHUIO HE
coOmtozieHsbl. 1 6amn — oOyyaromuiics
MPUCYTCTBOBAJ HA 3aHSATHH, HO OTYET HE CAAJ.
0 6ayoB — naboparopHas pabota He
BhINOJTHEHA. KOHTpOIIbHOE MEpOTIpUsITHE
MOXKET OBITh 3aU4TEHO TOJIBKO TIOCIIE 3AIIUThI
0TYeTa, KOTOPBIH JOMTOJTHUTEIHHO HE
OLICHUBAETCH.

Texymui
KOHTPOJIb

Otuet no
nabopaTropHO
pabote Ne 2

0,1

10

JlaGoparopHas paboTa MpOXOAUT B
JlaGopaTropuu peHTI€HOCTPYKTYPHBIX
MCCIIEIOBAaHUI M 3aTE€M B KOMITBIOTEPHOM
kiacce. OTueT o mabopaTopHOit padoTe
NpeaCTaBisieT COO0N KOHCIEKT, BKIIOUAOIIHNA
2 yacTtu. | yacTh — onMcaHue NpUHIKIA
palboThI U YCTPOHCTBa MOHOKPUCTAIBHOTO
mudpaxromerpa D8 QUEST (BRUKER),
MOPSIOK pabOTHI, TpeOOBaHUS K KpHCTAJIaM,
a Takxke MHpopmaluo 06
HKCIIEPUMEHTANIBHBIX IaHHBIX, IOTY4aeMBIX B
pe3ybTaTe ChbeMKH. 2 YacTh — ONUCAHNE
nporpaMMmHoro komiuiekca Olex2 u
MOCJIEZI0BATENBHOCTh PACIIU(GPOBKHU U
yTOUHEHUS CTPYKTYphbl. [lopsiok HauncaeHus
0aJ1oB: 6 6AJIOB - OTYET COAEPKUT MOTHYIO
UH(POPMAIIUIO O IPUOOPE U MOKET CITYKHUTh
PYKOBOZCTBOM K CaMOCTOSITEJIbHOM paboTe B
nporpaMMHoM komruiekce Olex2. 4-5 6amnos -
0TYeT KpaTKuid, HHOpMAaIHs He MOTHAasl, HO
rpyOble OIMOKH OTCYTCTBYIOT. 2-3 Gasia -
oTtueT odopMIIeH HEOPEIKHO,
MOCIIEIOBATEILHOCTD PACIIU(PPOBKYU U
YTOUYHEHHS CTPYKTYP B IPOTPAMMHOM
komruiekce Olex2 napymena. 1 6amt -
00ydJaroIIMiics TPUCYTCTBOBAJ Ha
maboparopHoi paboTe, HO OTYET OTCYTCTBYET.
0 GanoB - 0OyuaroLuiicss HE MPUCYTCTBOBAI
Ha JlabopaTopHOit paboTe. MakcuManbHBIN
0aJu 3a 3aIUTy OTYeTa paBeH 4. 4 6anna -
oOyyJaronuiics BiaieeT U3J0KEHHBIM B OTUYETE
MaTepuaioM, OTBEUaET Ha KOHTPOJIbHbIE
BOMPOCHL. 3 Oana - 00yJaromuics BIaieeT
M3JI0KEHHBIM B OTYETE MaTepUajioM, OJHAKO
[pY OTBETE HA KOHTPOJIbHBIE BOPOCHI

3a4CT




WCTIBITHIBACT 3aTPyAHEHUs. 2 Oana -
00yJaromuiics HeJI0CTaTOYHO XOPOIIO
BJIAACCT U3JIOKCHHBIM B OTUCTC MaTCpUaAJIOM,
IIPH OTBETE Ha KOHTPOJIbHBIC BOIPOCHI
WCTIBITBIBACT 3aTpyAHEHus. 1 Oan -
00yJaromuiicss HeJI0CTaTOYHO XOPOIIO
BJIAACCT U3JIOKCHHBIM B OTUCTC MaTCpUAJIOM,
OTBETHJI TOJIEKO Ha OJMH M3 33/IaHHBIX
BOMpPOCcoB. () 0aIoB - 00yyaronHiics He
BJIaJICET M3JIOKCHHBIM B OTYETE MaTePUAIIOM,
HC OTBCTHUJI HU Ha OJUH U3 3aJaHHbIX
BOIIPOCOB

Texymnii
KOHTPOJIb

Otuet no
naboparopHoOH
pabote Ne 3

0,2

10

JlaGopaTopHast paboTa BBITIOIHIETCS B
KOMIIBIOTEpHOM Kitacce. Kaxaplii
00yJaroIuiicst moayvyaeT HHANBUAYAIbHOE
3a/]aHie U CAMOCTOSITENIbHO OCYILECTBIISET
pacmpoBKy U YTOYHEHHUE IBYX CTPYKTYp Ha
OCHOBaHHMHU HKCTIEPHUMEHTAJIbHBIX TaHHBIX B
nporpaMmmHoM komruiekce OLEX2. OtueTom
1o 1abopaTopHO paboTe ABISAETCS OTUET,
c(hopMUPOBaHHBIN MPOTrpaMMOI B pe3yJibTare
pacnpoBKU U yTOUHEHHUS, U (HOTO
MOJIEKYJIbI ¢ PA0OYUM MOJIEM NPOTPAMMBI.
MaxkcuMasbHas OIIEHKa 32 KXY CTPYKTYPY
5 6annos. 5 0amioB - 00ydaromuUics TOTyYaeT
32 IOJTHOCTBIO BBHIMIOJHEHHYIO paboTy U OTYET,
He coepKalui omuook. 4 6ana -
CTPYKTypa pacmudpoBaHa, HO OTYET

COIEP KUT OIIMOKH, HAITPUMEP, HEKOPPEKTHBIE
HOMeEpa aTOMOB. 3 Oaa - CTpyKTypa
paciudpoBaHa He /10 KOHIIA. 2 6ana -
CTPYKTypa pacmudpoBaHa He 10 KOHIIA, B
O0TYeTe UMEIOTCS OMMOKU. 1 6an - cTpyKTypa
pacindpoBaHa, HO C TOYKH 3pEHHs TEOPUH
XUMHYECKOTO CTPOSHUS HEe aJiekBaTHa (He
COOJTIO/IEHBI BAJIGHTHOCTH aTOMOB, HapyIlIeH
MOPSIIOK CBSI3BIBAHUS aTOMOB B MOJICKYIIE,
HapyIlIeHa AEeKTPOHEUTPaIbHOCTh KOMILIEKCA
1 T.11.). 0 6ammoB — paboTa He BHITIOTHEHA.
KOHTpOJIbHOE MEPONPUATHE MOXKET OBbITH
3a4TE€HO TOJIBKO MOCJIE 3aIIUThI OTYETA,
KOTOPBIH JIOTIOJIHUTEIILHO HE OIICHUBACTCSL.

3a4CT

[Tpome-
8 8 KYTOUHas
aTTecTaIys

CobecenoBanue

buier copepxut 2 Borpoca, KakIbli 1
KOTOPBIX OlleHHBaeTcs B 2 Oasuia. 2 Oanna -
TaH MOJIHBIN OTBET Ha BOIPOC, 00ydaromuiics
MOXKET BECTH JAUCKyccHio. 1,5 6anna -m1an
OTBET Ha BOIIPOC, HO OOydaroLuics
BATPYAHACTCA B OTBETAaX HA JOIIOJHUTCIILHBIC
BOIPOCHI 110 TeMe. | OaI - OTBET He MOJHBIMH,
[MPCoAaBaTCiib BEIHYKICH 3a1aBaTh
HaBozs1e Bonpockl. 0,5 6ama - oTBeT
HOBCpXHOCTHBIﬁ, HaBOJAAIIHE BOIIPOCHI
BBI3BIBAIOT 3aTpyaHeHus. (0 6aIoB - HET
OTBETA.

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS




Bun
MPOMEKYTOUHON [Ipouenypa npoBenenus
aTTecTaluu

Kpurepun
OLICHUBaHUS

OneHnBaHNe yueOHOM NesTeTbHOCTH 00yUalonuxcs Ho
JUCIUIUTMHE MPOUCXOANUT HA OCHOBE MOJTYUYEHHBIX OIIEHOK 32
KOHTPOJIbHO-PEUTUHIOBBIE MEPONIPUATHUS TEKYIIETO KOHTPOJISL.
OO6yuaromuiicst BIpaBe MOBBICUTH CBOM PEUTHHT, MPOUIs
IIPOLEAYPY IPOMEKYTOUHOM aTTECTALMU - 3a4eTa. 3a4eT
POBOJIUTCS B (hOpMe MMCHbMEHHOTO OTBETa Ha OWJIET U
MOCIIEIYIOIIEro YCTHOTO codecenoBanus. B aynuropun B cooTBeTcTBUM C
3a4eT OJTHOBPEMEHHO MOXKET HaXOIUThCs He Ooniee 6 oOyuaromuxcs. [om. 2.5, 2.6
bunet copepkKUT 1Ba TEOPETUUECKHUX BOIIPOCA U OTHO [Tonoxxenus
MIPAKTHYECKOE 3aJaHiE U3 TeM, BRBIHOCUMBIX Ha 3aueT. Bpems st
MOATOTOBKH MUchbMeHHOTro oTBeTa 30 MuHyT. CobecenoBanue
MIPOBOJIUTCS IO BOIIpOcaM OuiieTa, py HEMPaBUILHOM WIIH
HETIOJIHOM OTBETE 00y4aromeMycst MOTyT ObITh 3a/1aHbl
YTOUHSIOIIKE WX HOBBIE BOIPOCHI IO TOH K€ TeMe, a TaK¥kKe 10
JPYTUM TEMaM B paMKax MpOrpamMmbl JUCIUIIINHBL.

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

KommnereHnuun Pesynbrarsl 00yueHus

3HaeT: pu3nuecKkrue OCHOBBI METOJ]a PEHTI€HOCTPYKTYPHOTO aHAIN3a,

[1K-3 BO3MO)KHOCTH U OTpaHHUYEHHS METO/1a, TpeOOBaHMS, TIPEABSIBISIEMbIE K HHHAH FHAHH
00BbEeKTaM HCCIeA0BaHuUS, MPUHIUIIBI Pa0OTHI TU(PAKTOMETPOB

‘YMeeT: IMPUMCHATH TCOPCTUUCCKUC 3HAHUA MTPHU OLICHKE BO3MOXKXHOCTH

[1K-3 MCIIOJIB30BaHUSI PEHTTEHOCTPYKTYPHOTO aHAJIN3a JJIs1 UCCIEA0BAHMS HHAHH HHAHH
KOHKPETHBIX 00BEKTOB

Nmeer HpaKTI/I‘ICCKI/Iﬁ OIIBIT: UCITIOJIB30BAHU KOMIIBIOTCPHBIX IIPOTpaMM JJId

[1K-3 paclIMppPOBKU ¥ YTOUHEHHS JAHHBIX PEHTT€HOCTPYKTYPHBIX UCCIIEI0BaHUH, HAHAHH
BH3yaJIM3allMM MTOJYUYEHHBIX CTPYKTYP M UX ONUCAHUS

3HaeT: OCHOBBI (PM3UKU PEHTTEHOBCKUX Jy4eid, B3aUMOACHCTBUS

[1K-5 PEHTTEHOBCKHUX JIy4el C BEIIECTBOM, IPAKTUYECKOE UCIIOJIb30BAHUE SIBICHUS
M(paKIUU pEHTTEHOBCKUX JIy4el B HaAyKe U TEXHUKE

'YMeeT: IMPUMCHSATDH (I)I/ISI/ILICCKI/IC METOAbI UCCIICIOBAaHMA, OCHOBAHHBIC HA

TTK-5 o A
SBJICHUU U (paKLIUK, B TPOPECCUOHATEHON JeATENIbHOCTH

lMeeT MpakTUYECKUI ONBIT: MHTEPIPETALUN PE3YIIBTATOB

T1IK-5 HKCIIEPUMEHTAJIbHBIX HCCIIEIOBAaHUM, MPOBEIEHHBIX METOIAMHU H A
PEHTICHOCTPYKTYPHOTO aHaIN3a

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE 00ecredeHUue TUCHUIIMHBI

IleuaTHasi yueGHO-MeTOANYECKASI JOKYMEHTALMSA
@) OCHOBHAsL TUMepamypa.:
1. Berman, E. ®. Kpucramnorpadus, murepanorus, nerporpadus u
pertreHorpadust YuebH. mocobue 1 MeTaJUIypr. Crell. By30B. - M.: Metamyprus,
1990. - 264 c. un.

0) OononHumenvHas 1umepamypa:



1.

Eropos-Tucmenko, 0. K. Kpucramiorpadus 1 KpucTamsioXumus
[Texct] yueOHuk asist By30B 1o crnienuranbHocty "Teonorus” 10. K. Eropos-
Tucmenko ; ox pex. B. C. Ypycosa ; Mock. roc. yH-T uM. M. B. JlomoHOCOBa,
['eon. dax. - 3-e uzn. - M.: Yuuepcurert, 2014. - 587 c. uin.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL O OUCYUNTUHE, UMelouwuecs 6 bubnuomexe.
JKypHan HeOpraHu4eckon XuMun

Koopanaannonnas xumus

KypHai cTpyKTypHOU XUMHUHU

XKypnan obuieit xumuu

1

2.
3.
4.

2) MemoouuecKue YKazaHus 01 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
[TpuaIMT paboTH U YCTPOHCTBO PEHTTEHOBCKOTO MOHOKPHCTAIBEHOTO
mudpakromerpa D8 QUEST (BRUKER)

1.

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHoll pabomsl cmyoeHma:
[TpuHIMI pa®OThI M YCTPOHCTBO PEHTICHOBCKOTO MOHOKPHUCTAIBHOTO
mudppakromerpa D8 QUEST (BRUKER)

1.

3ﬂeKTpOHHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

HaumenoBanue
Ne Brn peeypea s bubnuorpagpuueckoe onrcanue
JUTEpaTypbl AIIEKTPOHHOMN
dopme
DJIEKTPOHHO- ®detncos, I"B. CunxporponHoe uziayueHue. MeTozabl
OubnroTeyHas MCCJIEIOBAHUS CTPYKTYPhI BEIIECTB. [ DNEKTPOHHBIN pecypc]
1 fﬁf:?;mznmaﬂ cucreMa — OnexkTpoH. qaH. — M. : ®uzmatnut, 2007. — 672 ¢. —
patyp n31aTelIbCTBA Pexxum noctyna: http://e.lanbook.com/book/2152 — 3armn. ¢
Jlanb DKpaHa.
ICKTPOHHO- [TaBnmuHckul, [.B. OCHOBBI (U3HKH PEHTTEHOBCKOTO
OubnMoTeyHas .
OcHoBHast U3Ty4YeHUs. [DIEKTPOHHBIN pecypc| — DIeKTpoH. AaH. —
2 cucTeMa
nuTeparypa H3IATENBCTEA M. : @uzmariurt, 2007. — 240 c. — Pexxum nocryna:
Mo http://e.lanbook.com/book/59459 — 3arn. ¢ skpaHa.
['ypxui, B. B. PacimngpoBka KpucTamin4eckux CTpyKTyp
B mporpaMMHoM komiuiekce OLEX?2 : yyebHoe nocobue / B.
DIEKTPOHHO- N }
Mertoauueckue F R B. I'ypxuii, A. A. 3onorapeB. — Cankr-IletepOypr :
mocooust st CIIoI'Y, 2017. — 79 c. — ISBN 978-5-288-05766-3. —
3 . cucreMa .
CaMOCTOSITEIbHOU B — Tekct : anekTpoHHsbIit // JIaHb : 37eKTpOHHO-O0MOIMOTEUHAS
paboTHI CTyIEHTA cuctema. — URL: https://e.lanbook.com/book/105360 (mata
Jlanb
obpamienus: 17.06.2021). — Pexxum noctyna: 1uis aBTOpHU3.
MOJIb30BATEIICH.
[Tanosa, T. B. IIpakTndeckoe npuMeHEeHNE METOAOB
SEKTPOHO- PEHTTEHOCTPYKTYPHOTO aHanu3a : yueoHoe nocobue / T. B.
e PO |Manosa. — Owmek : OMI'Y, 2018, — 104 ¢. — ISBN 978-5-
JlonoyiHUTEIbHAS 7779-2217-5. — TexcT : 3neKTpoHHbIH // JIaHb :
4 cucreMa
UTEpaTypa A ATeNbC TR PIIEKTPOHHO-O0MOIMoTeuHas cuctema. — URL:
Halll% https://e.lanbook.com/book/110890 (mara obparmeHus:
21.10.2021). — Pexum goctyna: st aBTOPH3.
MOJIb30BATEIICH.

[lepedeHb UCTIONB3YEMOIO TPOrPAMMHOIO O0ECIICUEHMS:




1. Microsoft-Windows(6eccpouHo)

2. Microsoft-Office(6eccpouno)

3. ®T'AOY BO "HOYpI'Y (HNYVY)"-ITopran "Onekrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[lepeueHp HCTONB3yEMBIX MTPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Thr Cambridge Cristallographic Data Centre(0eccpouHo)

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne T1CIUTTHHbI

No OcHoBHOE 000pyIOBaHUE, CTEHIBI, MAKETHI, KOMITBIOTEpHASI TEXHUKA,
Bu zangaruii N I_l MPEyCTAHOBICHHOE TIPOTPaMMHOE 00eCIIeUCHHE, UCTIONB3yeMOe s
YA Pa3IMYHBIX BUIOB 3aHITUH

202 |KoMmbrOTEP CO CTAaHIAPTHBIM MTPOTPAMMHBIM 00€CTIEYEHUEM, TTPOCKTOP,

Jlexun (la) pxpan
307
3auet,aud.3a4eT (1a) He npenycmorpeno

KOMHBIOTep co CTaHI[apTHBIM HpOFpaMMHBIM O6GCHC‘-ICHI/I€M, BBIXO/I B
nHTepHeT, 6a3a nanueix CCDC, ciennann3upoBaHHOE MPOTPaAaMMHOE
oOecreucHue,

CamocrosrenpHass 208
pabora cryneHTa (1a)

[Tpaktuueckue 3anarus 202 |[KommbroTep co cTaHAapTHBIM MIPOrPAMMHBIM 00ecIieueHHuEeM, IPOEKTOP,
1 CEMHUHAPHI (la) pxpan

Cnennanu3upoBaHHast 1a00paToOpusi ¢ MOHOKPHCTAIBHBIM
midpakromerpoM Bruker D8 QUEST, mukpockonom asst otbopa
KPHCTAJIJIOB.

JlaGoparopHble 3aHATHA 309

la)

707 |KommnbrotepHsiit kiacc ¢ OC Windows XP, cnennanusnupoBaHHOE

JlaGopatopubie 3assTH (1) [mporpammuoe obecnieuenne OLEX, 6a3a nanusix CCDC

Konrtponb h08 KommbroTep co cTaHIapTHBIM NPOTrPaMMHBIM 00€CTICUCHHEM, BBIXO B
CaMOCTOSITENIbHOM (1a) nHTEpHET, 06a3a nanHeix CCDC, cnennaan3npoBaHHOE POrpaMMHOE
paboThI oOecrieueHue,




