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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

dusnueckre MeTobl UCCIEI0BaHUS U
[IPOrpaMMHBIE CPEICTBA HA OCHOBE UCKYCCTBEHHOI'O
MHTEJUIEKTA,

OCHOBBI XUMHH AIIEMEHTOOPTaHUYECKUX
COEIUHEHHH,

YueOHast MpaKTHUKa, 03HAKOMUTEIbHAS MIPaKTHUKa (4
cCeMecTp)

He npenycmorpensl

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuunimna

TpeboBanus

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

3HaeT: OCHOBHBIE MPUHITUIIBI PEIICHUST O0OPATHBIX
3a]a4y C MCIOJIb30BAHUEM COBPEMEHHBIX
WH(GOPMAITMOHHBIX TEXHOJIOTUN, COBPEMEHHBIC
¢buznyeckre MeTo bl UCCIIEOBAHNUS, BOSMOXKHOCTH,
OTpaHUYEHUSI METO/IOB, OCHOBHBIC ITPUHIIUITBI
[paboThl COBPEMEHHOTO HUCCIIEI0BATEIbCKOIO
000pyIOBaHUsT YMEET: COCTABISATE AITOPUTM [Tt
perieHys oOpaTHBIX 3a/1ad Ha IIpUMepe
COBPEMEHHBIX UCCIIEJIOBATEIHCKUX METOJIOB,
BBIOpATh (PU3UYCCKHUI METO UCCIICIOBAHUS IS
ONTUMAJIFHOTO PEIIECHUS TOCTABICHHOW 3a/1aun
XMMHYECKON HarpaBiieHHOCTH MmeeT
NPaKTUYECKHUI OMBIT: 00paboTKH
CHEKTPOCKOIMYECKUX U CHEKTPOMETPHUYECKHIX
TTaHHBIX, UCIIOJF30BAHUS COBPEMEHHOW anmapaTypbl
[pU [IPOBEJCHUH HAyYHBIX HCCIIE0BAaHUN B 00J1aCTH
XUMUH

OCHOBBI XUMHH 3JIEMEHTOOPTaHUYECKHUX
COEIUHEHUN

3HaeT: GpaKTophl TEPMOJMHAMUYECKOHN U
KMHETUYECKOW YCTOMYHNBOCTH
2JIEMEHTOOPTaHUYECKUX COEANHEHNUH, NX
duznyeckue 1 XMMUYECKHUE CBOICTBA, OCHOBHbIE
METOZBI CUHTE3a 3JIEMEHTOOPIaHUYECKHUX
COeIMHEHUI1, 0COOEHHOCTH MPOTEKAaHUs IPOLIECCOB
UX [IOJIy4EHUsI YMEET: IPUMEHATh TEOPETUUECKHE
3HAHUS O CBOMCTBAX JIEMEHTOOPTaHUYECKUX
COEIMHEHUI NP BBIIIOJIHEHUH 3KCIIEPUMEHTAJIBHBIX
WCCJIEIOBAHUM, a TAK)Ke U1 OLIEHKU BO3MOKHOCTHU
MX HCIIOJIb30BaHUS IS ONIPENEICHHBIX LIETEH,
000CHOBATh BEIOOP METOJIa CHHTE3a HEOOXOIUMOTO
JIEMEHTOOPTaHUYECKOIO COEUHEHUS C yUETOM
MMEIOLIUXCS] PECYPCOB, NPEIIOKUTH METO/

YCTAHOBJIEHUS! €TI0 CTPYKTYpbl IMeeT mpakTuyecKuil




OIIBIT.

YaeOHast MpaKTHKa, 03HAKOMUTEbHAS MIPaKTHKa (4
ceMecTp)

3HaET: BUIBI CIPbSI M TOTOBOM MPOAYKIIUU
MPEANPUATAN XUMUYECKON HAMPABICHHOCTH,
OCHAIlIEHNEe XUMUKO-aHaTTUTHUECKUX JTabopaTopuii,
THUTIOBBIE METOJIUKH MTOATOTOBKH MPOO U MTPOBEICHHUS
QHAJIM30B B 3aBUCUMOCTHU OT CHIEIUPUKU
BEITIOJTHAEMBIX pa0oT, 00nacTu u chepbl cBOCH
Oynyuieit mpodecCuoHaTbHOM JesITeNIbHOCTH,
npoIbHBIC TIPEANPUATHS, OPTaHU3AINH,
1abopaTopuu B peTHOHE YMEET: OCYLIECTBIISATh
MOUCK MH(OpMaIuu o crien(puKe BBHITIOTHIEMBIX
paloT, TEXHOJIOTUYECKUX MPOIIECCax, BXOIAIIMX B
[IPOU3BOICTBEHHBIN IIUKJI IPEATPUATHI PErHOHA,
HAMPaBICHHOCTH Pa0OTHI XUMUKO-aHATUTHYECKIX
nmaboparopuit Ha 3TUX npennpusTusx Mmeer
MPAKTHYECKUI ONBIT: (GOPMUPOBAHUS OTUETA
3aJaHHOW (DOPMBI C UCIIOJIb30BAaHUEM HMEIOIIeHCs

UH(pOpMAITIH

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO6m1ast TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 2 3.€., 72 4., 46,25 4. KOHTaKTHOMN

paboThl
Pacnpenenenue
Bcero | IO ceMecTpam B yacax
Bunx yuebHo# paboThI
4acoB Homep cemectpa
8

OO0mast TpyI0EMKOCTh UCITUTLITTHBI 72 72
Ayoumopnvie 3aHAmMusL: 42 42

Jlexuuu (JI) 14 14

[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 14 14
ayuTopHbIX 3aHsaTHi (I13)

Jlabopatopusie pabotsl (JIP) 14 14
Camocmosmenvuas paboma (CPC) 25,75 25,75

C IPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI 0

CaMocTosTeIbHOE U3yUYEHHE MPOTPaMM, HAXOASIIUXCSA B OTKPBITOM
oCTyIe, HEOOXOMUMBIX JIJISl pacIu(POBKH SKCIIEPUMECHTAITBHBIX 7,75 7.75
MaHHBIX U BU3YaIU3AIHH CTPYKTYP

[ToaroroBka k naboparopHbIM padboTam U 0hOpMIICHHE OTYETA IO 6 6
nmabopaTtopHbIM paboTam.

[ToaroroBka k 3auery 6 6

Pemenwue 3ama4, moaroToBka K KOHTPOIBHOU paboTe 6 6
KoHCynbranum v npoMeKyTouHasi aTTecTalus 4,25 4,25
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIIMHBI

No
paszenal

HanmenoBanune pasaciioB JUCHUITITIMHBL

O0beM ayaIUTOPHBIX 3aHITHI 1O
BHJIAM B 4yacax

1] m3 | np

Bcero




1 Bsenenue. Mcropuueckas cripaBka. Gusuka 4 ) 2 0
PEHTTEHOBCKOT'O M3JIy4ECHHUS
2 |[KmHemarmdeckas TEOpHUS pACCESHUSA Jydel B KpUCTAIIAX 6 2 4 0
3 |Metonbl HaOmoaeHNs TUpaKUU PEHTT€HOBCKUX JTyden 2 2 0 0
4  |PaTtreno¢azoBblii aHATN3 8 4 4 0
5 |PeHTreHOCTPYKTYpHBIN aHAJIN3 MOHOKPUCTAIIIIOB 22 4 4 14
5.1. Jlekuun
Ne Ne Kox-
nexuuulpasena HaumeHoBaHMe niM KpaTKoe coJiepKaHue JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 Benenue. /ludgpakiinoHHble METO/IBI HCCIIE/I0BAHHS. HcTopus oTkpeITUs )
PEHTTEHOBCKOT'O M3JIy4€HHS U €r0 CBOMCTBA.
) > PaccestHre peHTIeHOBCKHX JIyueil B kpuctaiuie. Jnppakiys peHTTeHOBCKIX 2
nmydeir. OCHOBHOE ypaBHEHHUE UPPAKIINNA PEHTTCHOBCKUX JTyUEH.
3 3 |MeTtonbl peructpai U HaOMOACHNS JUPPAKIIMH PEHTTEHOBCKUX JTy4ei 2
4 4  |Pentrenoda3oBsiii ananm3. KauecTBeHHBIN peHTreHO(a30BbIi aHAIHN3 2
5 4 KonmuecTBeHHBIN peHTreHOo(pa30Bbli aHaIK3. JJ0CTOMHCTBA U OrpaHUYEHHUS >
metona. O6nactu npuMeHeHus. [lpumepsl.
Jndpakius peHTTeHOBCKHX JTIyuel 0T MOHOKpHUCTasuIoB. [lepBhIit aTan
PEHTTEHOCTPYKTYPHOIO aHaJIW3a: ONPEEICHHE NapaMeTPOB PELIETKU U THUIIA
6 5 |aueliku bpase; onpeneneHue CHHTOHUH, TUPPAKITMOHHON CUMMETPHH H 2
BO3MOYKHOU ITPOCTPAHCTBEHHOM TI'PYIIIbI; MOIYYEHHE JaHHBIX 110 HHTEHCUBHOCTSIM
OTpaXCHHUH I ONPEACIICHUS CTPYKTYPBI.
BTopoii aTan peHTreHoCTPYKTYpHOTO aHalin3a. IHTerpanbHas MHEHCUBHOCTD,
7 5  |cTpykTypHBIii hakTOp, 2MEeKTpOHHAs MIOTHOCTH. PazoBas mpobiema. 2
PacidpoBka u yrouHeHHe CTPYKTypbl. DaKkTOp 1OCTOBEPHOCTH.
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
sansTslpasena HanmenoBaHMe niny KpaTkoe COAEpKaHUE MPAKTUYECKOTO 3aHATHS, CEMUHApa BO
4acoB
1 1 JludpakimonHble MeTObI HccienoBanus. CpaBHUTENbHAS XapaKTePUCTHKA. )
CBoiiCTBa pEeHTT€HOBCKUX Jy4eil. Penenue 3aaad.
JJIeMEHTHI CTPYKTYPHOM KpUCTAIIIOrpaduu: KaTeropuu, CHHTOHUH, PEIIETKU
2 2  |bpaBe, mpoCTpaHCTBEHHBIE TPYIIIBI, KpUCTAIIIOrpaduueckre CUMBOIbL. Pemenue | 2
3a1a4.
3 2 |dudpakius peHTreHOBCKUX Jyuel. YpaBHeHue Bynbda-bperros. Pemenue 3agaq.| 2
4 4 |Pentrenoda3oBblii ananus. Pemenue 3amau. 2
5 4  |[Pemenwue 3ama4. KontponsHas pabora 2
6 5 MOHOKpHUCTaNBHBIN TU(PAKTOMETp. DTalbl PEHTTEHOCTPYKTYPHOTO ’
MCCIIETOBAHMS.
7 5 |KommokBuyM. PEHTTEHOCTPYKTYPHOE HUCCIIEIOBAHHE MOHOKPHCTAILIIOB. 2
5.3. JlaboparopHbie padoThI
Ne Ne y Kox-
sansTnslpasena HaunmeHoBaHMe WM KpaTKoe cofiepkaHue 1a00paTopHON paboThI BO
4acoB
1 5 [PaGora c 6a30ii cTpykTypHbIX gaHHbIX CCDC 1 mporpaMMoi BU3yaJIu3aluu 4




CTpyKTYyp Mercury

3HAKOMCTBO C MPUHIIMIIOM PaOOThI M YCTPOMCTBOM MOHOKPUCTAIBHOTO
mudpaxromerpa D8 QUEST (BRUKER) u ¢ nporpammusiM koMiiekcom OLEX?2
U151 pacIM(PPOBKH KPUCTAIUTMYECKUX CTPYKTYP

PacmmdpoBka u yTouHEHHE CTPYKTYp B IporpaMMHOM KoMiuiekce OLEX?2

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenue CPC

IMoxsun CPC

Criucok auTeparypsl (C yKa3aHHEM pas/elioB, IIaB,
CTpaHUI) / CChIJIKA HA Pecypc

CemecTtp

Koi-
BO
JacoB

CaMocTOsATENBHOE N3yUEHUE
[pOTrpamMM, HaXOASIINXCS B OTKPBITOM
nocTyne, HeOOXOTUMBIX JIJIst
pacuppoBKU IKCIIEPUMEHTAITBHBIX
TTAHHBIX M BU3YaJTU3aI[H CTPYKTYD

SHELX - http://shelx.uni-
ac.gwdg.de/SHELX/index.html; Sir (Semi-
Invariants Representation) -
http://wwwba.ic.cnr.it/content/sir2011-v10-
available; WinGX -
http://www.chem.gla.ac.uk/~louis/software/wingx/;
Olex2 - http://www.olex2.org/; Platon -
http://www.chem.gla.ac.uk/~louis/software/platon/;
Mercury -
http://www.ccdc.cam.ac.uk/products/mercury/;

7,75

[lonroToBka K 1a60paTOpHBIM
pabotam 1 oopMIICHHE OTUETa TIO
mabopaTOpHBIM paboTam.

1. YcTpoicTBO 1 IPUHITUT pabOTHI
MOHOKpHUCTaiabHOrO Audpakromerpa D8 QUEST
(Bruker). 2. llapytuna, O. K. MonekynsipHbie
CTPYKTYpbI OPTaHUYECKUX COSTMHEHUHN CYypPhMBI
(V) Texkct monorpadus O. K. Illapytuna, B. B.
[TapyTuH ; FOx.-Ypai. roc. yu-1 ; OYpI'Y. -
Uensounck: Uznarensckuii LHeatp OYpI'Y, 2012.
-394, [1] c. ni.

[lonroroBka K 3adery

1. Berman, E. ®@. Kpucramnorpadus,
MUHEpaJorus, eTporpadus U peHTreHorpadus
Y4eOH. mocobue At METaJUTypr. CIIell. By30B. -
M.: Meramnyprus, 1990. - 264 c. uin. 2.
[TaBnuuckuii, ['B. OcHOBBI Gpu3nku
PEHTTEHOBCKOTO U3Ty4YEeHUS. [ DIEKTPOHHBIN
pecypc] — DnekTpoH. gaH. — M. : Guzmamur,
2007. — 240 c. — Pexum goctyna:
http://e.lanbook.com/book/59459 — 3ar. ¢
bkpana. 3. Eropos-Tucmenko, 1O. K.
Kpucramiorpadus u kpucramioxumus Tekct
YYeOHHK JJI By30B 110 crieruaibHoCTH "['eomorms"
1O. K. EropoB-Tucmenko ; nox pex. B. C. ¥Ypycosa
; Mock. roc. yu-T um. M. B. JlomoHocOBa, ['€0.
dax. - 2-e m3x. - M.: Yausepcurer, 2010. - 587 c.
W1

Pemenue 3amad, MOATrOTOBKA K
KOHTPOJIbHOM paboTe

3agaun BeIIAECT npenojaasareins. [lapnunckui, ['.B.
OcHOBBI (PUBHUKH PEHTTEHOBCKOTO M3TYUYCHHSI.
[DmeKkTpoHHBIHN pecypc| — DNeKTpoH. gaH. — M. :
®uzmariut, 2007. — 240 c. — Pexxum noctyna:
http://e.lanbook.com/book/59459 — 3aru. ¢

DKpaHa.

6. Texymunii KOHTPOJIb YCIIEBA€MOCTH, POMEKYTOYHASI ATTECTALUS



KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bung
KOHTPOJIA

Hazsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Bec

Makc.
Oan

[Topsaok HauucaeHus: 6aioB

Yuu-
THIBA

ercs
B [1A

Texymnmi
KOHTPOJIb

bnuu-onpoc 1

0,1

brui-onpoc Ha 3HaHUE TEOPETUUECKOTO
MaTepHaia MPOBOJUTCS HA MTPAKTUIECKOM
3aHSTUU TIOCJIE U3YUYEHHUS COOTBETCTBYIOIINX
TEM I10 OmieTaM, BKJIIOYAIOIINM 3 BOIpoca.
[Tpouenypa 3anumaet 15 munyT. Kaxxaslit
BOITPOC OIEHUBAETCS B 2 0ajuia — MpaBUIbHBINA
MOJTHBINA OTBET, | 0aI — OTBET KpaTKui,
BOITPOC MOTHOCTBIO HE PACKPHIT, O 6AIITOB —
HET OTBETA.

3a4CT

Texymnii
KOHTPOJIb

bnuu-onpoc 2

0,1

biui-onpoc Ha 3HaHUE TEOPETUYECKOTO
MaTepHraia MPOBOJUTCS HA IPAKTUYECKOM
3aHATHUU I0CJIE U3YYEHUS COOTBETCTBYIOIIUX
TeM 110 OmyieTaM, BKJIIOYAIONUM 3 BOIIpoca.
Bpewmsi, orBogumoe Ha 6iui-onpoc — 15
MUHYT. Kaxxaplii BOIpoc o1ieHUBaeTcs B 2
0asta — MpaBUIIBHBIN MOMHBIN OTBET, | Gayt —
OTBET KPaTKUi, BOIPOC MOJHOCTHIO HE
packpsIT, 0 6aJIOB — HET OTBETA.

3a4CT

Texymni
KOHTPOJIb

KonTponpHas
pabora

0,2

10

KontponpHas paboTa mpoBOIUTCS MUCHbMEHHO
Ha MPaKTUYECKOM 3aHATUU TI0 BapraHTam. B
Ka)XZIOM BapHUaHTE COACPKUTCS 5 3amay.
BpeMsi, 0TBeZICHHOE Ha BBITTOJIHEHUE
KOHTPOJIBHOU paboThl, 90 MUHYT.

Kpurtepun OlleHUBaHUS: TPABWIBHO PEIICHHAS
1 opopmiieHHas 3a7a4a OIEHUBAETCS B 2
Oayna; 1,5 6ansia - IPUHIMI PEIIEHUS] BEPEH,
HO B pacueTe MPUCYTCTBYET OIINOKa,
MOBJICKIIAsl HETIPABUIILHBIN, HO
MpaBIONoOA00HbIN OTBeT; 1 6amn - 3a1ada
pelieHa He oJHOCThIo; 0,5 OaoB -
MpUBE/ICHBI pacueTHbIEe (HOPMYJIBI, HO
peteHue orcyTcTByeT; 0 6amios -
MPUHILIUIINATHHO HEBEPHBIN MOAXOMA K
[PEIICHUIO, WIIH PELICHUE OTCYTCTBYET.

3a4CT

Texymnii
KOHTPOJIb

JIuKkTaHT

0,1

10

JIMKTaHT NPOBOAUTCS HA JEKLUU WIN
MpakTU4YeCcKoM 3aHaTui. [Iponenypa 3annmaer
20 MUHYT.

3a 3TO BpeMsl KOHTposMpyeTcs 3Hanue 10
TEPMMHOB, IIOHATUH U onpeaeseHuii u3 15, co
CITUCKOM KOTOPBIX 00yYaroniuecss MOryT
03HAKOMUTLCS 3apaHee. Kaxaplil npaBUIbHBIN
W TOJIHBIM OTBET OLIEHMBAEeTCs B 1 Oam,
HETOJIHBIN OTBET, HO HE COJEPKAIIUA OITMOOK

— (0,5 6aJsIOB, HET OTBETA WJIM HEMTPABUIIBLHBII

3a4CT




orBeT — 0 0aJUIOB.

Texymnii
KOHTPOJIb

Otuet no
naboparopHoOi
pabote Ne 1

0,2

10

JlaGoparopHast paboTa BBIMOIHSAETCS B
KOMITBIOTEPHOM KJjacce. Kaxxaprit
oOyyaronuiics paboTaeT UHANBHUIYaTbHO.
BapuaHT paboThI COAEPKUT 3 3aaHus,
KOTOPBIE 3aKJII0YAI0TCS B IOMCKE MH(OpMaIUn
B 0aze cTpykTypHbIX naHHbIX CCDC no
pa3IMYHBIM IIPU3HAKaM U paboTe ¢
MPOrpaMMOil BU3yaJIu3aluu CTPYKTYp
Mercury. 3areM oOy4aronuiics opopmisieT u
CcIaeT OTYET B MeUaTHOM BHUje. 1 u 2 3amaHus
olLIeHUBAIOTCA 10 2 Gana. 2 6aia — 3a/1aHue
BBLIITOJIHEHO B ITOJHOM 00bLEME,
O6ubnuorpaduyeckre CChIIKU Ha
EpBOMCTOYHUK ITpuBeAeHbI cornacHo ['OCTa.
1 Gann — 3a1aHUE BBITIOJIHEHO HE MOJHOCTHIO,
MpUBE/IEHBI KpaTKue Oubnnorpapuieckue
cchulkH. 0 6ayIOB — 3ajaHKe HE BBITIOIHEHO
WJIM HE COOTBETCTBYET MPEATIOKEHHOMY
BapuaHTy. MakcuMasbHbIN 6ai 3a 3 3a1anue
paBeH 6. 6 OaIOB — 3a7]aHUE BHITIOTHEHO B
MOJTHOM 00beMe, MPUBEIEHBI TIOTHbIE
O6ubnrorpaduyecKue CChUIKH,
KpHUCTaJuIorpaduueckue JaHHbIE U OTMCAaHUE
KOOPJIMHAIIMOHHOTO MOJIMAPA LEHTPAIBHOTO
aToMa CTPYKTYpbl O(OPMIICHBI B
COOTBETCTBUU C TPEOOBAHUSAMU K
MyOMUKaIMAM, UIMEIOTCS PUCYHKH C HOMEpaMHU
aToMOB. 4-5 0aI0B — 3a/1aHKE BBIMOJIHEHO B
MOJHOM 00BbeMe, OIHAKO JOMYIIEHbI OIINOKU
B 0()OPMIIEHUHU KPUCTAIIIOrpapUUECcKUX U
CTPYKTYpPHBIX IaHHBIX. 2-3 Oalia — 3a/1aHue
BBITIOJTHEHO HE TIOJTHOCTHI0, 0OpMIICHNE
HeOpexkHoe, TpeOoBaHUs K 0(OPMIICHHIO HE
cobmroensl. 1 6amt — oOydarommiicst
MPUCYTCTBOBAJ HA 3aHATHH, HO OTYET HE CAAJL.
0 6anmoB — maboparopHast paboTa He
BhINoMIHEHA. KOHTpobHOE MeponpusiTie
MOKET OBbITh 3a4TEHO TOJIBKO MOCIIE 3aLIUTHI
0TYeTa, KOTOPBIH JOMOJHUTEIBHO HE
OILICHUBAETCA.

3a4CT

Texymnii
KOHTPOJIb

Otuer no
nabopaTropHoOH
pabote Ne 2

0,1

10

JlaGopaTtopHast paboTa mpOXOaUT B
JlaGopaTopuu peHTTEHOCTPYKTYPHBIX
WCCIICIOBAHUH M 3aTEM B KOMITBIOTEPHOM
kiacce. OTuet 1o JaboparopHoii pabore
MpeACTaBIsIeT COOOW KOHCTIEKT, BKITIOUAOIIHIA
2 yacTu. 1 4acTh — ONMCAaHKe MPUHIINIIA
paboTHI M yCTPOHCTBA MOHOKPHCTAIHHOTO
mudpakromerpa D8 QUEST (BRUKER),
MOpsZI0K paboThl, TPeOOBaHMS K KpUCTAILIaM,
a Taxoke MHpopMmaruo 00
DKCTIEPIMEHTAIBHBIX TaHHBIX, TIOTYYaeMBbIX B
pe3yJIbTaTe CheMKH. 2 YacTh — OIMCAHUE
nporpamMmmMHoro Komriekca Olex2 u
MOCIIEI0BATEILHOCTD PACIIU(PPOBKYU U

YTOYHEHUS CTPYKTYpBL. I1opsiiok HaYuCIeHus

3a4CT




0asIoB: 6 6AIIIOB - OTYET COACPIKUT TOJIHYIO
nHDOpMAITHIO 0 MPUOOPE U MOXKET CITY>KUTh
PYKOBOJICTBOM K CAMOCTOSITETILHOM paboTe B
nporpamMmmMHoM Komiuiekce Olex2. 4-5 6amios -
0TYeT KpaTKuid, uHpopMaInus He MoJHasl, HO
rpyObIe OMIMOKK OTCYTCTBYIOT. 2-3 Oasia -
oT4yeT opopmIIeH HEOPEIKHO,
MOCIIEIOBATEIIEHOCTh PACITU(PPOBKHU H
YTOUHEHUS CTPYKTYpP B IIPOrPaMMHOM
komruiekce Olex2 Hapymena. 1 6am -
00yuarouIuiicst MpUCyTCTBOBA Ha
abopaTopHOM paboTe, HO OTYET OTCYTCTBYET.
0 6aI0B - 00yUaroImuUiCs He TPUCYTCTBOBAI
Ha 1aboparopHoii paboTe. MakcuMabHBIN
0aJin 3a 3aIuTy oT4eTa paBeH 4. 4 6anna -
00yJaroIuiics BiaieeT U3JI0KESHHBIM B OTYETE
MaTepHuajoM, OTBEYaeT Ha KOHTPOJIbHBIE
BOIPOCHIL. 3 Oasia - 00yJaronuiics BiIajaeeT
M3JI0)KEHHBIM B OTUETE MaTepHaIOM, OTHAKO
MPY OTBETE HA KOHTPOJIBHBIE BOMPOCHI
WCTIBITHIBACT 3aTPyAHEHUs. 2 Oana -
00yJaroIuiicss HEOCTATOYHO XOPOIIIO
BJIAACCT U3JIOKCHHBIM B OTUCTC MaTCpUaAJIOM,
MPY OTBETE HA KOHTPOJIBHBIE BOMPOCHI
WCTIBITBIBACT 3aTpyAHEHus. 1 Oamn -
00yJaroIuiicss HEOCTATOYHO XOPOIIIO
BJIAACCT U3JIOKCHHBIM B OTUCTC MaTCpUAJIOM,
OTBETHIJI TOJIEKO Ha OJIWH W3 3a/IaHHBIX
BOMpocoB. 0 0aIoB - 0Oyyaronuiics He
BJIaJICCT N3JI0)KEHHBIM B OTYETE MaTePUAIIOM,
HC OTBCTUJI HU Ha OAWH U3 3aJaHHBIX
BOIIPOCOB

Texymnii
KOHTPOJIb

Otuet no
nabopaTopHOI
pabote Ne 3

0,2

10

JlaGopaTopHast paboTa BBITIOIHIETCS B
KOMIIBIOTEpHOM Kitacce. Kaxaplii
00yyarouuiics noyy4aer HHAUBUIYaIbHOE
3a/1aHuE U CaMOCTOSITEIILHO OCYILIECTBIISET
pacmpoBKy U YTOYHEHHUE IBYX CTPYKTYp Ha
OCHOBaHMHU HKCTIEPUMEHTAJIbHBIX IaHHBIX B
nporpaMmmHoM komiuiekce OLEX2. OtueTom
1o 1abopaTopHO paboTe ABISAETCS OTYET,
c(hopMUPOBaHHBIN MPOrpaMMOl B pe3yJibTare
pacnpoBKU U yTOUHEHHUS, U (HOTO
MOJIEKYJIbI ¢ PA0OYUM MOJIEM NPOTPAMMBI.
MaxkcuMasbHas OIIEHKa 32 KXY CTPYKTYpPY
5 6ansnoB. 5 0amioB - 00ydaromuics NOTyYaeT
32 MOJTHOCTBIO BBITIOJHEHHYIO paboTy U OTYET,
He coiepKaluii omuook. 4 6ana -
CTPYKTypa pacmudpoBaHa, HO OTYET

COAEP KUT OIIMOKHU, HAITPUMEDP, HEKOPPEKTHBIE
HOMeEpa aTOMOB. 3 Oaa - CTpyKTypa
paciudpoBaHa He 10 KOHIIA. 2 6ana -
CTPYKTypa pacmudpoBaHa He 10 KOHIIA, B
0TYeTE UMEIOTCS OMMUOKH. 1 6a - CTpyKTypa
pacindpoBaHa, HO C TOYKH 3pEHHs TEOPUH
XUMHYECKOTO CTPOCHHMSI HE aJieKBaTHA (He
cOOJIIO/IEHBI BAJIGHTHOCTH aTOMOB, HapyIlIeH

3a4CT




MMOPAAOK CBA3BIBAHUA aTOMOB B MOJICKYIJIC,
HapyIIeHa AIEKTPOHEUTPAILHOCTh KOMILIEKCa
U T.11.). 0 6aymIoB — paboTa He BBINNOTHEHA.
KOoHTpOIIbHOE MEpONPHSATHE MOXKET OBITh
3a4TEHO TOJIBKO MOCJIE 3aIUTHI OTYETA,
KOTOPBIH JOIOJHUTEIBHO HE OI[CHHBACTCS.

IIpome-
8 8 xkytounas | CobOecenoBanue | 1 4
aTrTecTamus

OTBCTA.

buneT comepxut 2 Bonmpoca, KaKIblid U
KOTOPBIX OIIEHHBaeTcs B 2 Oasia. 2 Oanna -
TaH TIOJTHBIN OTBET Ha BOIMPOC, OOyJarONTUICS
MOJKET BECTH JTUCKyccHIo. 1,5 Oanna -man
OTBET Ha BOIPOC, HO OOyJaroIIUNCcs
3aTpy/IHSAETCSA B OTBETAaX Ha JIOTIOTHUTEIbHBIC
BOITPOCHI 10 TeMe. 1 Gau - OTBET HE TOJIHBIH,
MpEeroiaBaTeNlb BEIHYKICH 3a/1aBaTh
HaBoIsIIIIMEe BOpockl. 0,5 6aia - oTBeT
MOBEPXHOCTHBIN, HABOJSAIIUE BOIPOCHI
BBI3BIBAIOT 3aTpyaHeHus. () 6anioB - HET

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bun
IIPOMEKYTOYHOMN
aTTeCTalluy

[Ipouenypa nposeneHus

Kpurepun
OLICHUBaHUs

3a4cT

Ha 3auere mpoucxoaut oneHUBaHuE y4eOHOU JESTEIbHOCTH
00y4Jaromnuxcs Mo AUCIUIIIMHE Ha OCHOBE MOJyYEHHBIX OIICHOK 32
KOHTPOJbHO-PEHUTUHIOBBIE MEPONPUATHUS TEKYIIETO KOHTPOJISL.
Ecnu pedTuHr 00y4aroierocs mo TeKynemMy KOHTPOIIO
cocTaBisieT He MeHee 60% OT MaKCMMaJIbHO BO3MOKHOIO, TO 3a4eT
BBICTABIIICTCSA aBTOMAaTHYecku. Eciu peTHHT 00y4Jaromerocs mo
TeKyleMy KoHTpoito meHee 60%, 3a4eT - HeoOXoauMoe
MEpONPUSITHE JIJIs1 TOTYUSHUS IPOMEKYTOUHOM aTTECTALIUU 10
JTUCIUIUIMHE. 3aueT NPOBOAUTCS B OpPME MUCbMEHHOTO OTBETa Ha
OUJIeT U MOCIEAYIONIero YyCTHOTO cobecenoBanus. B aynuropuun
OJTHOBPEMEHHO MOXKET HAXOJIUThCS He Ooiee 6 00yUaromuxcs.
buner conepxuT ABa TEOPETUUECKUX BOMIPOCA U OAHO
MPaKTHYECKOE 3aJaHKie U3 TeM, BRBIHOCUMBIX Ha 3aueT. Bpems st
MOJATOTOBKH MchMeHHoro oTBeTa 30 MunyT. CobecenoBanue
MIPOBOJIUTCS IO BOIpOocaM Ouiiera, Mpy HEMPaBUILHOM WIIH
HETIOJIHOM OTBETE 00y4aromeMycst MOTYT OBITh 3a/1aHbl
YTOUHSIOIIKE WM HOBBIE BOIPOCHI IO TOH K€ TeMe, a TaK¥kKe 10
JIPYTUM TEMaM B paMKax MPOTrpamMMbl JUCIUILTHHBL.

B coorBeTcTBUH C
. 2.5, 2.6
[lonoxxenus

6.3. OueHo4yHbIE MATEPUAJIBI

KommereHmun

Pesynbrarsl 00yueHus

3HaeT: pu3NUecKre OCHOBBI METO/Ia PEHTTEHOCTPYKTYPHOTO aHAIIN3a,
[1K-3 BO3MO)XHOCTH U OTpaHHUYEHHS METO/1a, TPEOOBaHMS, TIPEABSIBIIEMbIE K
00BEKTaM HCCIIeIOBAHUS, TPUHIIUIIBI PaOOTHI TU(PpaKTOMETPOB

'YMeeT: IpUMEHATh TEOPETHUECKUE 3HAHUS MPU OLIEHKE BO3MOKHOCTH
[1K-3 MCII0JIb30BaHUS PEHTI€HOCTPYKTYPHOTO aHAJIM3a JIJIsl UCCIIEA0BAaHUS
KOHKPETHBIX 00bEKTOB

[1K-3 lMeeT NpakTUYECKUI OBIT: NCIIOJIb30BAaHUSI KOMIIBIOTEPHBIX IPOrPAMM IS HHHH




paciupOBKU M YTOUHEHHS JAaHHBIX PEHTTEHOCTPYKTYPHBIX UCCIIEIOBaHUH,
BU3yaJIM3ALMH MTOJIyYEHHBIX CTPYKTYP M HX ONUCAHUS

3HaeT: OCHOBBI (PM3UKHU PEHTTEHOBCKUX JTyuel, B3aUMOJEHCTBUS

[1K-5 PEHTICHOBCKUX JIy4€H C BEILIECTBOM, IIPAKTHUYECKOE UCIIOJIB30BAHUE SIBIICHUS
MU pakuy pEeHTI€HOBCKUX Jydel B HAyKe M TEXHUKE

'YMeeT: IMPUMCHSATH (i)I/IBI/I‘-IeCKI/Ie METOAbI UCCIICJOBaHNA, OCHOBAHHBIC HA

[1K-5 9
SABJICHUNU ):[I/Iq)paKLII/II/I, B HpO(I)eCCI/IOHaJ'ILHOI/I ACATCIIbHOCTHU

NMmeer HpaKTI/I‘ICCKI/Iﬁ OIIBIT: UHTCPIIPECTAINH PC3YJILTATOB

T1K-5 PKCIEPUMEHTAIBHBIX UCCIEI0BAHUM, TPOBEAEHHBIX METOIAMH -+ HHHHAH
PEHTTEHOCTPYKTYPHOTO aHAJIN3a

(DOHI[BI OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIbHOMY MCPOIIPUATHUIO
HaxoOATCA B ITPUITOKCHHUAX.

7. YueOHO-MeToAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHue TUCIUIIIMHBI

IMeuaTHasi yueGHO-MeTOAUYECKAS JOKYMEHTALMSA
@) OCHOBHAs TUMepamypa:
1. Berman, E. ®. Kpucramnorpadus, Mmunepanorus, nerporpadpus u
pentreHorpadust YueOH. mocobue aJisi METaLTYpr. CIiell. By30B. - M.: Metayutyprus,
1990. - 264 c. un.

6) OononHumenbHas IUmepamypa:
1.  EropoB-Tucmenko, FO. K. Kpucramnorpadus u kpucramioxumus
[Texct] yueOHuK 11 By30B 110 cniennanbHocTH "T'eonorus" 0. K. Eropos-
Tucmenko ; moxa pen. B. C. Ypycosa ; Mock. roc. yH-T uM. M. B. JlomoHoCOBa,
I'eon. dak. - 3-e uzn. - M.: Yauepcurert, 2014. - 587 c. un.

8) omeyecmeenHbvie U 3apyoedcHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubruomexe:
1. JKypHai HeOpraHM4eCKOW XUMUU
2. KoopauHanuoHHast XUMUS
3. XXypHan CTpyKTYpHOU XUMHUH
4.  Kypnan obuieit Xumuu

2) MemoouuecKue YKazaHus 0Jis Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. IpuHnwm paboThl U YCTPOHCTBO PEHTTEHOBCKOTO MOHOKPHCTAIBLHOTO
mudpakromerpa D8 QUEST (BRUKER)

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHou pabomol cmyoeHma:
1.  IIpunuun pa®oThl U YCTPOHCTBO PEHTI€HOBCKOTO MOHOKPUCTAIBHOTO
mudpakromerpa D8 QUEST (BRUKER)

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTaIl U

Haumenosanue
Ne Bun peeypeas | bubmuorpadudeckoe onvcanue
JIUTEepaTypbl ANIEKTPOHHOMN
dbopme
JJEKTPOHHO- ®etncos, I"B. CunxporponHnoe uzinyueHue. MeTozabl
1 f;;(;JIaI;HTzHLHaH OubnroTeyHas WCCJIEIOBAHUS CTPYKTYPBI BEIIECTB. [ DNEKTPOHHBIN pecypc]
yp cucTeMa — OnexkTpoH. naH. — M. : ®usmatnut, 2007. — 672 ¢. —




W371aTeILCTBA Pexxum noctyma: http://e.lanbook.com/book/2152 — 3arm. ¢
Jlanb DKpaHa.
ICKTPOHHO- [TaBnunckuit, [.B. OCHOBBI (U3HKH PEHTTEHOBCKOTO
OoubnroTeyHas .
OcHoBHas W3JIyYeHHUs. [ DNEKTPOHHBIN pecypc| — DIEeKTpPOH. 1aH. —
2 cucrema
TUTEpaTypa A ATeNbCTRA M. : @usmariurt, 2007. — 240 c. — Pexxum nocryna:
Hsz[{L http://e.lanbook.com/book/59459 — 3aru. ¢ skpaHna.
['ypxuii, B. B. PacungpoBka kpucTamiMueckux CTpyKTyp
B niporpamMMHoM Komruiekce OLEX?2 : yue6HOoe nocobue / B.
DJIEKTPOHHO- N
MeTonuyeckue e B. I'ypxuii, A. A. 3onorapeB. — Cankt-IletepOypr :
MoCcoOus IS CIIoIy, 2017. — 79 ¢. — ISBN 978-5-288-05766-3. —
3 . cucreMa .
CaMoCTOATENbHOR | o Texkct : anexkTpoHHbI // JIaHb : 37€KTpOHHO-OMOIOTE HAs
paboTHI CTy/IEHTA A cuctema. — URL: https://e.lanbook.com/book/105360 (narta
Jlanb
oOpatenusi: 17.06.2021). — Pexum noctyna: i aBTOpH3.
[10JIb30BATEIICH.
[TanoBa, T. B. [IpakTnueckoe mpuMeHEHUE METOIOB
SEKTPOHHO- [PEHTTEHOCTPYKTYPHOTO aHam3a : yaeoHoe mocodbue / T. B.
6I/I6JH/IETetIHasI [TanoBa. — Omck : OMIY, 2018. — 104 ¢. — ISBN 978-5-
JloToTHUTE TBHAST 7779-2217-5. — Tekcr : 3neKTpoHHBIH // JIaHb :
4 cucrema
nmuTepaTypa A ATeNLCTEA QIIeKTPOHHO-O0uOnoTeyHas cucrema. — URL:
A https://e.lanbook.com/book/110890 (nara oOpameHus:
Jlanb
21.10.2021). — Pexxum mpoctyna: 11t aBTOPH3.
10JIb30BATEIICH.

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)

[Tepedenp ncmonb3yeMbIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

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

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue I CIUIIUHbI

No OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anaruit N I_l NpeAyCTaHOBJICHHOE MPOTpaMMHOE 00ecIieueHHe, UCTIONB3yEeMOe JIIS
YA Pa3IMYHBIX BUJIOB 3aHITHI
KonTpons 08 KoMnbroTep co cTaHAapTHBIM IIPOrpaMMHBIM 00€CIIeueHHEM, BBIXO] B
CaMOCTOSITEIIbHOU (1a) uHTEepHeT, 6a3a nanHbix CCDC, cnennann3upoBaHHOE TPOTPAMMHOE
paboThI obecnieueHue,
307
3aver,aud.3auer (1a) He npenycmoTrpeno
208 |KommnbrotepHsiii kiacc ¢ OC Windows XP, cnenuani3upoBaHHOe
JlaGopaTtopHbie 3aHATHS
(la) |mporpammHoe obecnieuenue, 6aza qanHbix CCDC
KoMIiproTep co CTaHAapTHBIM IPOTPaMMHBIM 00€CTIEYUEHUEM, BBIXO/ B
CamocrositensHast ~ |208 P Aap porp ’ A
nHTepHET, 6a3a qaHHbIX CCDC, cienuain3upoBaHHOE MPOTPAMMHOE
pabora cryneHTa (1a)
obOecrieucHue,
Texunn 202 |KommbroTep cO CTaHAAPTHBIM IPOTPAaMMHBIM 00€CrieYeHHEM, IPOEKTOp,
(la) pxpan
[IpakTueckue 3ausatus 202 (KomnbroTep co cTaHIApTHBIM IIPOrPAMMHBIM 00€CIIeueHUEM, IPOECKTOP,
Y CEMHUHAPBI (la) ppxpan
JlaGoparopusle 3ausaTH 209  |Crienanu3upoBaHHas J1a0opaTopusi ¢ MOHOKPUCTAIbHBIM




(1a)

midpakromerpom Bruker D8 QUEST, mukpockonom st otbopa
KPHCTAJJIOB.




