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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

duznyeckrue METOIbI HCCIEA0BAHUS U
[MPOrpaMMHEBIE CPEICTBAa HA OCHOBE UCKYCCTBEHHOTO
WHTEIICKTA,

KomnongHnas Xxumus,

OCHOBBI XUMUH AIIEMEHTOOPTaHUYECKUX
COCIUHCHHUM,

Heopranuueckuii cunTes,

AHaJTUTHYECKAS XUMUS,

YyeOHast mpakTHKa (MIPaKTHKa MO MOTYyYEHUIO
[MEPBUYHBIX MTPO(HECCHOHATBHBIX YMEHHUH U
HABBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUI U
HABBIKOB HAYYHO-UCCIICIOBATEIBCKON
nesATeTLHOCTH) (2 ceMecTp),

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

He npenycmorpensl

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

Koiutongnast XuMust

3HaeT: COBPCMCHHBIC IMPCACTABICHUSA O TUCIICPCHOM
COCTOSTHUM BellleCcTBa, (aKTOPhl yCTOMUMBOCTH
TUCTIEPCHBIX CUCTEM, X 0COObIE CBOMCTBA,
3HaY€HHE NOBEPXHOCTHBIX SIBJICHUN IS
OIITUMHN3ALINU U I/IHTGHCI/I(I)I/IKaI_[I/II/I
TEXHOJIOTMYECKHUX IPOLECCOB B MPOMBIIIIEHHOCTH,
OKCIICPUMCHTAJIbHBIC MCTOAbI UCCIICAOBAHUS
CBOWCTB JUCIIEPCHBIX CUCTEM YMEET: MOJy4arTh
JUCIICPCHBIC CUCTEMbBI U U3YyYaTh UX CBOICTBa
HmMeeT mpakTH4eCKUI OMBIT: TUIAHUPOBAHUS U
I[MPOBCIACHUA UCCIICOBAHUA CBOIICTB AUCTICPCHBIX U
KOJUIOUJHBIX CUCTEM C IPUMEHEHHEM
COOTBETCTBYIOIIETO 00OPYIOBaHUS U IPHOOPOB,
00pabOTKHU IKCIIEPUMEHTATIBHBIX PE3YJIbTATOB C
HNCIIOJIb30BAHUEM METOJ0B MaTeMaTU4YECKON
CTaTUCTUKU

AHanuTHYECKAsT XUMHUS

3HaeT: pacyeTHbIE U rpaUueCKUe METOIbI PELICHHUS
TUIIOBBIX 3a1a4 aHAJIUTUYECKOU XUMUU, OCHOBBI
XUMHUECKUX U (PU3UKO-XUMHUYECKUX METOJIOB
aHaIu3a, IPAKTUKY IPaBUMETPUYECKOIO,
TUTPUMETPUIECKOTO, KHHETUYECKOTO,
JIEKTPOXUMHUYECKOT0, XpOMATOrpauueckoro u
CIIEKTPOCKOIIMYECKOTO METOI0B aHAJIN3a, IPUHIINAIIBI

CTPYKTYPHUPOBAHHA OTYCTA 110 UCCIICTOBAHUAM,




CBSI3aHHBIM C aHAJTUTHUECKUM OIPEICTICHUEM,
OCHOBHBIE TPEOOBaHUS K €r0 HAITMCAHHUIO,
METPOJIOTHUECKIE OCHOBBI XUMHUECKOTO aHAITN3a
YMeeT: SKCIIEpUMEHTAIbHO pean30BaTh MPOTHChH
METOJVMKY aHAIIN3a, BEIOpaTh XUMHUUECKUI HITH
(U3UKO-XUMHUYECKHI METO]T aHAJN3a B
COOTBETCTBUU C 0COOEHHOCTHIO OOBEKTA
WCCIICIOBAHMUS, COCTABIIATH OTYET O pe3yJbTraTax
paboThI B aHAIUTUYECKOM JTa00paTopuu U
KOPPEKTHO TPEICTaBISITh PE3yJIbTaT
QHATMTUYECKOTO OTPEICIICHUS, OIIECHUBATh
MPUTOTHOCTh M TOCTOBEPHOCTh METOIMKHY aHAJIH3a,
00pabaThIBaTh pe3ylbTaThl aHAN3a B COOTBETCTBUU
C aTTECTOBaHHOM MeToauKol MMeeT npakTuyueckuii
OTIBIT: PEIICHUSI TUIIOBBIX 3314 aHAIUTUIECKON
XUMUHU, oOpareHus ¢ JJ1abopaTropHON U MEPHOU
MOCY/ION, aHATUTUYECKUMH BECaMHU, CTaHIAPTHBIMU
QHATUTHYECKAMU PHUOOPAMH, UCTIOIB30BaAHHSI
XUMHUYECKUX U (PU3UKO-XUMUYECKUX METOJIOB
aHaJM3a JIJIsl PEIICHUS HCCIIe0BATeIbCKUX U
TEXHOJIOTHUECKHX 3aJ1a4, O0bSICHEHUS
QHAJTMTHYECKUX CUTHAJIOB U BAJIUIAINH METOIMK
aHaJn3a, MPOBEACHUS CTATUCTUYECKON 00paboTKH 1
KOPPEKTHOTO MPEICTABICHHS aHATUTHICCKIX
pe3yaBTaTOB

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

3HaeT: paKTopbl TEPMOJMHAMUYECKOHN 1
KMHETUYECKOW YCTOMYHNBOCTH
JIEMEHTOOPTaHUYECKUX COEAMHEHNUH, NX
duznyeckne 1 XMMUYECKHUE CBOICTBA, OCHOBHbIE
METOZBI CUHTE3a 3JIEMEHTOOPIaHNYECKUX
COeIMHEHUI1, 0COOEHHOCTH MPOTEKaHUs IPOLIECCOB
UX MOJIy4EHUsI YMEET: IPUMEHATh TEOPETUUECKHE
3HAHMS O CBOMCTBAX JIEMEHTOOPTaHUYECKUX
COEJIMHEHUI NP BBIIIOJIHEHUH 3KCIIEPUMEHTAIIBHBIX
WCCJIEIOBAHUM, a TaK)Ke JUI OLIEHKU BO3MOKHOCTHU
MX HCIIOJIb30BAaHUS /IS ONIPENETICHHBIX LIETEH,
000CHOBATh BEIOOP METOJIa CHHTE3a HEOOXOUMOTO
JIEMEHTOOPTaHUYECKOTO COEJUHEHUS C YyUETOM
MMEIOLINXCS PECYPCOB, MPEIIOKUTH METOJ
YCTaHOBJIEHUSI €T0 CTPYKTyphl MIMeeT npakThuuecKuii
OTIBIT:

Heoprannueckuii CuHTE3

3HaeT: MpeIMET U 00BEKTHI HEOPTaHUIECKOTO
CUHTE3a, TEOPETUUYECKHE OCHOBBI METOJOB CHHTE3a
HEOPTaHUYECKHUX COCTUHEHHH, TEOPHIO
TBep0(ha3HOT0, ra30(azHoro, KUAKOPA3HOTO
CUHTE3a, a TAK)Ke CHHTE3a Ha TpaHMIle pas3jierna ¢as
HEOPraHMYECKUX COCTUHEHUH YMeeT:
000CHOBBIBaTh BBIOOP MOAXOA0OB K CUHTE3Y,
WCTIOJIb3Yys 3HAHUS XMMHUECKUX 3aKOHOB U CBOMCTB
HEOPTaHMYECKUX COCTUHCHUH , BRIOUPATh METOI,
MPOrHO3UPOBATH ONTUMAJIHLHBIE YCIIOBHS CUHTE3a
HEOPTaHMYECKHUX BEIICCTB, TOTOBUTH OOBEKTHI
WCCIIEIOBAHUS JUIS aHAJIN3a, IPOBOAMTH
DKCIIEPUMEHTAIILHBIC UCCIICIOBAHUS 10 3aTaHHOM
MeToanke MMeeT mpakTHYeCKHi OMBIT:

dusznyeckne MCTOObI UCCIICAOBAHUA 1

3HaeT: OCHOBHEIC ITPUHIUIIBLI pa60TBI COBPEMCHHOT'O




IPOrpaMMHBIC CPCACTBA HA OCHOBC UCKYCCTBCHHOI'O
MHTCIIJICKTAa

HCCJIEIOBATEIHCKOTO 000PYIOBaHUS, COBPEMECHHBIE
¢buznyeckre MeTo bl UCCIIEIOBAHNUS, BOSMOXHOCTH,
OTpaHHYEHUS] METO/IOB, OCHOBHBIC ITPUHIIUITHI
pelieHns 0OpaTHBIX 3aJa4d C UCIOJIb30BaHUEM
COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTUH
YMeeT: BRIOpaTh PU3HUECKUN METO]T UCCIIeIOBAHUS
TSI ONTHUMAJIEHOTO PEIICHHUS TOCTABICHHOM 3a/1a4u
XMMHUECKOI HAIPaBI€HHOCTH, COCTABIISATh
QITOPUTM JIJIsl peIIeHHs] OOpaTHBIX 3a/1a4 Ha
MIpUMEpPE COBPEMEHHBIX HCCIIEI0BATENbCKUX
MeTO10B VIMeeT MpakTUYeCKUH OIIbIT:
MCIIOJIb30BaHMs COBPEMEHHOM amnmapaTypbl Ipu
MPOBEJCHUH HAYYHBIX UCCIICIOBAHUM B 00JacTH
XUMUH, 00paOOTKH CTICKTPOCKOITMYECKUX 1
CIIEKTPOMETPHUYECKHX JAHHBIX

[Ipou3BOACTBEHHAS IPAKTUKA (OPHEHTUPOBAHHAS,
nudposas) (4 cemecTp)

3HaeT: o6nactu U chepsl cBoel Oymymeit
npodeccuOHaNbHOM 1eATeIbHOCTH, PO UIbHBIE
NpeANpUTHS, OpraHu3aluy, 1abopaTopuu B
[PErvoHE, BUJIbI ChIPbs ¥ TOTOBOM MPOAYKIIMU
NPEANPUATHN XUMUYECKOW HAIIPABJIEHHOCTH,
OCHaIllleHHEe XUMUKO-aHaJTUTHUECKUX JabopaTopuii,
TUIIOBbIE METOIMKU TOATOTOBKU P00 U MPOBEACHUS
QHAJIM30B B 3aBUCUMOCTHU OT ClieUUKU
BBITIOJTHAEMBIX Pa0OT YMEEeT: OCyIIECTBIATh MTOUCK
nHGOpMAIH O CHIEIU(PHUKE BBITOIHAEMBIX PaloT,
TEXHOJIOTMUECKHUX IIPOLECCAX, BXOASIINX B
[IPOU3BOICTBEHHBIN LIUKJI IPEATPUATHI PErHOHA,
HalpaBJIeHHOCTH pabOThl XUMHKO-aHATUTHYECKIX
nmaboparopuit Ha ATUX npennpusiTusx Mmeer
NpPaKTUYECKHUH OMBIT: (POPMUPOBAHUS OTUETA
3aJaHHOI (DOPMBI C HCIIOJIb30BAaHUEM MMEIOLIEHCS
UHpOpMAIIH

YueOHas mpakTUKa (IIPaKTUKa MO TOTYyUYCHUIO
MEPBUYHBIX TPO(PECCHOHANBHBIX YMEHUNA U
HABBIKOB, B TOM YHUCJIC TICPBUYHBIX YMEHHUU U
HAaBbIKOB Hay‘IHO-I/ICCJIeI[OBaTeJIBCKOfI
NesATeTLHOCTH) (2 ceMecTp)

3HaeT: 3HaueHre UH(opMaIy Ipy NPOBEICHUN
HAy4YHBIX UCCJIEOBAHUN YMEET: MOJIb30BaThCS
TOCTYNHBIMU MCTOYHUKAMU MH()OPMAIIH, B TOM
YUCIIE CIIPABOYHUKAMH, IIJIAHUPOBATH U
OCYILECTBJIATh CHHTE3 XUMUYECKUX COCAUHEHUN U3
0JJOOpPAHHBIX PEAreHTOB, BBIIEIATH 11€JIEBOI
NPOJYKT, yCTaHABINBATh €ro (PU3NKO-XMMHYECKUE
cBoycTBa VMIMeeT npakTHYECKUH OIBIT:
CaMOCTOSATEJILHOTO OUCKA HH(OpMAIK 1O
3aJaHHON PYKOBOJIUTEIIEM TEME, CUHTE3A
HEOpPraHMYECKUX BEUIECTB B J1a00OpaTOPHBIX
YCJIOBHSIX C YYETOM CBOMCTB BELIECTB U
3aKOHOMEPHOCTEHN MPOTEKAHUS XUMHUYECKUX
[peaKImit

4. O0bém M BHABI YUeOHOH PadOTHI

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

paboThI

Bun yue6HO# paboThI

Bcero
JacoB

Pacnpenenenune
110 CEMECTPaM B 4acax




Homep cemectpa
8
OO6m1ast Tpy10EMKOCTb AUCHUIUINHBI 72 72
AyoumopHvie 3auamusi: 42 42
Jlexumu (JI) 14 14
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTH) IPYTHE BUIBI 14 14
ayauTopHbIX 3aHATuil (I13)

JlaGoparopHsle paboTs! (JIP) 14 14
Camocmosmenvras paboma (CPC) 25,75 25,75
[ToaroroBka k 3a4eTy 6 6
[ToaroroBka k 1abopaTopHbIM padboTaM U 0opMIIEHHE OTYETA 110 6 6

nabopaTtopHbIM paboTam.
Pemienue 3as1a4, MoJiroToBKa K KOHTPOJIBHOM paboTte 6 6
CaMocTosTeIbHOE N3yUEHHE POTPaMM, HAXOASIIUXCSA B OTKPBITOM
ocTyne, HeOOXOMUMBIX JIJISl paciIu(POBKH SKCIIEPUMEHTATBHBIX 7,75 7.75
MaHHBIX U BU3YyaIU3AIHH CTPYKTYP
KoHcynbTanum 1 mpoMexXyTodHas aTTecTalus 4,25 4,25
Bun koHTpOs (3aueT, qud.3auet, IK3aMeH) - 3a4eT

5. Conepkanue TUCHMILIIIMHBI

O0beM ayqUTOPHBIX 3aHITHI 1O
paj;(_;na HanmeHoBaHue pa3ienoB JUCIUTLIMHEL BUIIAM B Hacax
Bcero JI 113 JIP
1 Beenenue. Mcropuueckas cripaBka. dusuka 4 > > 0
[PEHTTEHOBCKOT'O M3JIy4ECHHUS
2 |KuHeMaTnueckasi TEOpHs pacCcesiHUs JIydel B KpUCTaJlIax 6 2 4 0
3 [Meronbl HaOMrOACHUS TUPPAKIIUNA PEHTTEHOBCKUX JTydeH 2 2 0 0
4  |PaTrenoda3oBblii aHAIH3 8 4 4 0
5 |PeHTreHOCTPYKTYpHBIN aHAJIN3 MOHOKPHUCTAJIJIOB 22 4 4 14
5.1. Jlekuum
Ne Ne Kox-
nexuumlpaszena HanmeHoBaHMe MM KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 Benenue. /ludpakiinoHHbIe METOIBI HCCIIE/I0BAHHS. HcTopus oTkpeiTUs )
[PEHTTEHOBCKOT'O M3JIy4E€HHs U €T0 CBOMCTBA.
5 ) PaccesHre peHTT€HOBCKUX JIy4el B kpucTasuie. J(udpakuns peHTTeHOBCKUX )
mydeil. OCHOBHOE ypaBHEHHE TU(PAKIIMYA PEHTI€HOBCKUX JTyUeil.
3 3 [Metoabl peructpaiuu U HaOMoAEHUS TUGPAKIUN PEHTTEHOBCKUX JTy4el 2
4 4  |Pentrenoda3oBsiii ananm3. KauecTBeHHBIN peHTreHO()a30BbIi aHATH3 2
5 4 KonnuecTBeHHBIN peHTIeHO()a30BbIM aHaN3. J[0CTOMHCTBA M OTPaHUYCHHS )
metona. O6nactu npuMeHeHus. [lpumepsl.
Jludpakius peHTTeHOBCKUX Jy4ei 0T MOHOKpUCTaIIoB. [lepBrlii atamn
PEHTTEHOCTPYKTYPHOIO aHaJIu3a: ONpeIeIeHHe NapaMeTPOB PEHIeTKU U TUIIa
6 5  |aueiiku BpaBe; onpenenenre CHHIOHUH, TUPPAKIUOHHOW CUMMETPHH U 2
BO3MOYKHOU MPOCTPAHCTBEHHON T'PYIIIbI; MOTYYEHHE JaHHBIX 10 HHTEHCUBHOCTSIM
OTpaXCHUH 11 ONPEAEIEHUS CTPYKTYPBI.
7 5 BTopoii aTan peHTreHOCTPYKTYpHOTO aHanu3a. MHTerpanpbHas HHEHCUBHOCTb, )

CTPYKTYpHBIH (haKkTOp, AIEKTPOHHAs III0THOCTh. Pa3zoBas npobdiema.




|Pacu11/1(ppOBKa Y YTOYHEHHE CTPYKTYpbl. DakTOp JOCTOBEPHOCTH. |

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPDbI

Ne No Kon-
- 3 HaumeHnoBaHue nim KpaTkoe cofepkaHue MPaKTUYeCKOro 3aHATHS, CEMUHapa BO
3aHATHA|pa3IeNa)
4acoB
1 1 JlndpakioHHbIe MEeTO/IbI UccienqoBanus. CpaBHUTENbHAS XapaKTePUCTHKA. )
CBolicTBa peHTI€HOBCKUX JIydel. Pemenne 3anau.
DeMeHTHI CTPYKTYpHON KpHUCTaorpaduu: KaTeropuu, CHHTOHUH, PEIIETKH
2 2  |bpaBe, mpoCTpaHCTBEHHBIC TPYIIIBI, KpUCTALIOTpadUuecKue CUMBOIBL. Permenue | 2
3a/1au.
3 2 |[dudpakums peHTreHOBCKUX Jiyuel. YpaBHeHue Bynbda-bperros. Pemenue 3agaq.| 2
4 4  |PentrenodasoBeblii ananu3. Pemenue 3aqay. 2
5 4 |Pemenue 3amad. KontponpHas pabota 2
6 5 MOHOKPHUCTAIBHBINA JU(PAKTOMETP. DTarbl PEHTTCHOCTPYKTYPHOTO )
MCCIIETOBAHMS.
7 5 |KomiokBuyM. PEHTT€HOCTPYKTYpHOE MCCIE€A0BAaHNE MOHOKPUCTAJIIIOB. 2
5.3. JIaboparopHbie padoThI
Ne Ne Koz-
HaunmeHnoBanue wim KpaTkoe cofep:kaHne 1adopaTopHOil paboThI BO
3aHATHA|pa3IeNa)
4acoB
1 5 3HAKOMCTBO ¢ 0a30i cTpykTypHbIX JaHHBIX CCDC u pabora ¢ mporpammoit 4
BU3yaIU3aluu CTPYKTYyp Mercury
3HAKOMCTBO C MPUHIIMIIOM PaOOThI M YCTPOMCTBOM MOHOKPUCTAIBHOTO
2 5 |mudpakromerpa D8 QUEST (BRUKER) u ¢ nporpammusim komruiekcom OLEX2 | 4
U151 pacIM(PPOBKH KPUCTAIUTMYECKUX CTPYKTYP
3 5  [PacmmdpoBka ¥ yToUHEHHE CTPYKTYp B mporpaMmMHoM komriekce OLEX2 6
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Beimonaenne CPC
Crincok nureparypsl (¢ yKa3aHUEM pa3/IeNoB, IJ1aB Koa-
Momsux CPC CTpaHUI) / CChIJIKA HA Pecypc , |Cemectp| Bo
JacoB
1. Berman, E. @. Kpucrannorpadus,
MUHepasorus, nerporpadus U peHTresorpadus
YueOH. mocoOue AJis MeTaJLTypr. CIIeIl. By30B. -
M.: Meramnyprus, 1990. - 264 c. nin. 2.
[TaBauHCKui, [.B. OcHOBBI pusnku
PEHTTEHOBCKOT'0 M3JIy4EeHHUS. [ DNEKTPOHHBIN
pecypc] — DnekTpoH. gaH. — M. : duzmamur,
IMoaroToBKa K 3auery 2007. — 240 c. — Pexum goctyna: 3 6

http://e.lanbook.com/book/59459 — 3aru. ¢
pkpaHa. 3. Eropos-Tucmenko, 1O. K.
Kpucrannorpagus u kpucrauioxumus Tekcr
y4aeOHUK I By30B 10 crienuanbHocTH "l'eonorus”
10O. K. Eropos-Tucmenko ; mox pea. B. C. Ypycosa
; Mock. roc. yH-T uM. M. B. JlomoHocoBa, I'eox.
¢ax. - 2-e uz3n. - M.: Yausepcurert, 2010. - 587 c.
W1




[TonroroBka K 1a00paTOpHBIM

1. YeTpo#cTBO ¥ pUHITUT pabOoThI
MOHOKpHUCTaIbHOTO nudpakTomerpa D8 QUEST
(Bruker). 2. lapyTtuna, O. K. Monekynsipabie
CTPYKTYpPbI OpTaHUYECKUX COCTMHEHUH CypbMBI

pagOTaM " O@OpMJéeHHe orHeTa o (V) Tekct monorpadus O. K. [llapytuna, B. B. 6
/1ADOPATOPHBIM PAbOTAM. [[lapytun ; FOx.-Ypan. roc. yu-T ; OYpI'VY. -
Uensounck: Mznarensckuit Lentp FOYpI'Y, 2012.
-394, [1] c. nn.
3agaun BeIIAeT npenojaasarens. [lapnunckui, ['.B.
OcHOBBI (PU3UKH PEHTTEHOBCKOTO M3JIy4EHHUS.
Pemenue 3a1a4, moaroToBKa K [DmeKkTpoHHBIHN pecypc| — DNeKTpoH. gaH. — M. : 6
KOHTPOJIbHOM paboTe @usmarurt, 2007. — 240 c¢. — Pexxum gocryna:
http://e.lanbook.com/book/59459 — 3aru. ¢
DKpaHa.
SHELX - http://shelx.uni-
ac.gwdg.de/SHELX/index.html; Sir (Semi-
CaMocTosTeIbHOE U3yUeHUE Invariants Rep.r esentgtion) L
HIPOTPaMM, HAXOJAIIIXCS B OTKPHITOM http://wwwbg.lc.cnr.1t/content/51r201 1-v10-
’ available; WinGX -
TOCTYTIE, HEOOXOAMMBIX JIJIS 7,75

pactmGpoOBKU IKCIIEPUMEHTATBHBIX
JTAHHBIX U BU3YaJU3ALNHU CTPYKTYP

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/;

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

IIpOMe)KyTO‘IHOﬁ arTeCcralmmn

KonTtponb kauecTBa 0cBOe€HUS 00pa30BaTeIbHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB

y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

Hazsanue
KOHTPOJIBHOIO (Bec
MEPOTIPUSITHS

Ne | Ce-
KM|mectp

Bun
KOHTPOJISt

Makc.
Oasn

[Topsanox HaumcieHus 6aII0B

Yuu-
THIBA

ercs
B [1A

Texymni

KOHTPOITh bnuu-onpoc 1 0,1

brui-onpoc Ha 3HaHUE TEOPETUUECKOTO
MaTepHraia MPOBOJUTCS HA TPAKTUYECKOM
3aHSTUU TIOCJIE U3YUEHHUS COOTBETCTBYIOIINX
TeM 10 OmiieTaM, BKIIIOUAIOIIKUM 3 BOIpoca.
[Tpouenypa 3anumaet 15 munyT. Kaxxaslit
BOITPOC OIEHUBAETCS B 2 0ajuia — MpaBUIIbHBINA
MOJTHBINA OTBET, | 0ajT — OTBET KpaTKui,
BOMPOC MOJTHOCTHIO HE PackpbIT, 0 6aIoB —
HET OTBETA.

3a4CT

Texymui

KOHTPOITh bnui-onpoc 2 (0,1

biun-onpoc Ha 3HaHUE TEOPETUYECKOTO
MaTepuaa MPOBOAUTCS HA MPAKTUYECKOM
3aHSATHU [TOCIJIE NU3YUYEHUSI COOTBETCTBYIOLIUX
TEM I10 OmieTaM, BKJIIOYAIOIINM 3 BOIpoca.
Bpewmsi, orBonumoe Ha Gnui-onpoc — 15
MUHYT. Kaxplii BOITPOC OLIEHUBAETCS B 2

3a4CT




0asuta — MpaBUIIBHBIN MOMHBIN OTBET, | Gayt —
OTBET KPaTKUii, BOIPOC MOJHOCTBIO HE
packpbIT, 0 OaJITIOB — HET OTBETA.

Texymnii
KOHTPOJIb

KontponsHas
pabora

0,2

10

KoHTponbHas paboTa mpoBOAUTCS TUCHbMEHHO
Ha MMPAKTHYECKOM 3aHITHH 110 BApHaHTaM. B
Ka)KJIOM BapUaHTE COJECPKUTCA 5 3a1ad.
Bpewmsi, 0TBeICHHOE Ha BBITIOJTHEHHUE
KOHTPOJIbHOU paboThl, 90 MUHYT.

Kputeprn olleHUBaHHS: IPABUIHHO pEIIeHHAs
U o(opMIIeHHAs 3a]1a4a OI[CHUBAETCS B 2
Oayna; 1,5 Ganna - MPUHIMI PEIIeHUs] BEPEH,
HO B pacyeTe NMPUCYTCTBYET OLIMOKa,
MOBJICKIIIasi HETIPaBWIIbHBIN, HO
npaBaonoAoOHbIN oTBeT; 1 6am - 3a1aua
pelleHa He MOoMHOCThIo; 0,5 6aoB -
NpUBEICHBI pacyeTHbIe (OPMYIIbI, HO
peuieHe oTcyTcTByeT; 0 0amIoB -
NPUHIUIHAATIBHO HEBEPHBIH MOIX0 K
PEIIECHNIO, WIN PEIIEHNE OTCYTCTBYET.

3a4CT

Texymnii
KOHTPOJIb

JIuKkTaHT

0,1

10

JIMKTaHT MPOBOAMUTCS HA JEKIUU WU
pakTHYecKoM 3aHsaThu. [Iponenypa 3annumaer
20 MUHYT.

3a 3T0 BpeMs KOHTpoaupyercs 3Hanue 10
TEPMHUHOB, IIOHATUHN U onpeaeneHuii u3 15, co
CIIMCKOM KOTOPBIX 00yYaroImuecss MOryT
03HAKOMUTHCS 3apaHee. Kak1plil mpaBUIbHBIN
U TTOJIHBINA OTBET OlleHHuBaeTcs B 1 Gai,
HETIOJIHBIN OTBET, HO HE COJIEPKAIIUA OIITMOOK
— 0,5 6a/10B, HET OTBETA WM HeNPaBUIIbHBIN
orBeT — () 6auIoB.

3a4CT

Texymnmi
KOHTPOJIb

Otyet no
nabopaTropHoi
pabote Ne 1

0,2

10

JlaGopaTtopHasi paboTa BBITIOJIHAETCS B
KOMIIbIOTEPHOM Kitacce. Kaxiprit
0Oydaromuiicss paboTaeT HHAUBUAYATBHO.
BapuaHT paboThl COEpKUT 3 3a1aHus,
KOTOPBIC 3aKJTFOUAIOTCS B TTOWCKE HH(DOpMauu
B 0aze cTpykTypHbIX naHHbIX CCDC 1o
[Pa3IMYHBIM PU3HAKaM U padoTe ¢
MPOrpaMMOil BU3yaIu3aluu CTPYKTYP
Mercury. 3areM oOy4Jaronuiics opopmisieT u
CIaeT OTYeT B MeYaTHOM BHje. | 3aanue
olieHUBaeTcs B 2 Oayta. 2 6ania — 3aaHue
BBITIOJTHEHO B TIOJTHOM O00beMe,
Oounbnmuorpaduyeckrue CChUTKA Ha
MepBOUCTOYHUK MpuBeaeHbI coracHo ['OCTa.
1 Gayt — 3a/1aHKE BBIMTOJIHEHO HE MOJHOCTHIO,
MpUBEACHBI KpaTKue OUOIrorpaguieckme
ccplIkd. 0 6asioB — 3aJJaHNE HE BHITIOJHEHO
WM HE COOTBETCTBYET MPEATIOKEHHOMY
BapuaHTy. MakcumanbHbIi Oami 3a 2 u 3
3alaHusl paBeH 4. 4 Oasuia — 3aJ1aHue
BEITIOJTHEHO B TIOJTHOM O00beMe, JJaHO Ha3BaHUE
XUMHYECKOMY COETMHEHHUIO,
KpUCTAJLTOTpadUIeCKUe TaHHbIC U OTIMCAHUE
KOOPJIMHAIIMOHHOTO MOJIMAIPA LIEHTPAIBHOTO
aToMa CTPYKTYpbI O()OPMIICHEI B

COOTBCTCTBHH C Tpe60BaHI/I${MI/I K

3a4CT




My OJIUKAIIASM, UMEIOTCSI PUCYHKH C HOMEpaMu
ATOMOB, IIPUBEICHBI MEKMOJICKYIISIPHBIC
KOHTaKThI. 3 Oajia — 3aJJaHue BBITIOJHEHO B
MOJIHOM 00bEME, OHAKO JOMYIIEHBI OITUOKH
B 0(popMIIEHNH KpUCTAIIIOTPAUIECKIX U
CTPYKTYPHBIX TaHHBIX. 2 0aJuia — 3aaHue
BBITOJIHEHO HE MOJTHOCTHIO, 0(hOpMIIEHHUE
HeOpekHOe, TPeOOBaHMS K 0(OPMIICHUIO HE
coOmtozieHsl. 1 6amn — oOyyaromuiics
MPUCYTCTBOBAJ HA 3aHSATHH, HO OTYET HE CAAJ.
0 6ayoB — 1aboparopHas pabota He
BhINOJTHEHA. KOHTpOJIbHOE MEpOTIpUsITHE
MOXET OBITh 3a4TE€HO TOJIBKO MOCIIE 3AIIUTHI
0TYeTa, KOTOPBIH JOMOTHUTEIHHO HEe
OLICHUBAETCS.

Texymni
KOHTPOJIb

Otyet no
nabopaTropHoi
pabote Ne 2

0,1

10

JlaGoparopHas paboTa MpOXOAUT B
JlaGopaTopuu peHTTEHOCTPYKTYPHBIX
UCCIIEIOBAaHUN M 3aTE€M B KOMITBIOTEPHOM
kiacce. OTueT o JabopaTopHOit padoTe
NpeaCTaBisieT COO0N KOHCIEKT, BKIIOUAOIINNA
2 yacTtu. | yacTh — onMcaHue MpUHIMNA
palboThI U YCTPOHCTBa MOHOKPUCTAIBHOTO
nmudpakromerpa D8 QUEST (BRUKER),
MOPSIOK paboTHI, TpeOOBaHUS K KpHCTaJIIaM,
a Takxke MHpopmaluo 06
HKCTIEPUMEHTANIBHBIX TaHHBIX, OTY4aeMBIX B
pe3yibTaTe ChbeMKH. 2 YacTh — ONUCAHNE
nporpaMMmHoro komruiekca Olex2 u
MOCJIEZI0BATENBHOCTh PACIIU(GPOBKH U
yTOUHEHUS CTPYKTYphbl. [lopsiok HauncaeHus
0aJ1oB: 6 6AJIOB - OTYET COAEPKUT MOTHYIO
UH(POPMAIIUIO O IPUOOPE U MOJKET CITYKHUTh
PYKOBOZCTBOM K CaMOCTOSITEJIbHOM paboTe B
nporpaMMHoM komiuiekce Olex2. 4-5 6amos -
0TYeT KpaTKkuid, HHOpMAaIHs He MOJTHAasl, HO
rpyOble OIMOKK OTCYTCTBYIOT. 2-3 Gasia -
oTtueT odopMIIeH HEOPEIKHO,
MOCIIEI0BATEILHOCTD PACIIU(PPOBKU U
YTOUYHEHHS CTPYKTYP B IPOTPAMMHOM
komruiekce Olex2 napymena. 1 6amt -
00ydJaroIIHiics TPUCYTCTBOBAJ Ha
maboparopHoi paboTe, HO OTYET OTCYTCTBYET.
0 GanoB - 0OyuaroLuiicss HE MPUCYTCTBOBAI
Ha 1abopaTopHoi pabore. MakcuManbHBII
0aJut 3a 3aIUTy OTYeTa paBeH 4. 4 6anna -
oOyyJaronuiics BiaieeT U3J0KEHHBIM B OTUYETE
MaTepuaioM, OTBEUaET Ha KOHTPOJIbHbIE
BOMPOCHL. 3 Oana - 00yJaromuics BIaieeT
M3JI0KEHHBIM B OTYETE MaTepUajoM, OJHAKO
[pY OTBETE HA KOHTPOJIbHBIE BOIPOCHI
WCIIBITBIBAET 3aTpyIHEHUS. 2 Oasa -
00y4Jarouuiicss HeIOCTATOYHO XOPOIIO
BJIa/IeeT U3JI0KEHHBIM B OTYETE MaTepUaoM,
[pY OTBETE HA KOHTPOJIbHBIE BOMPOCHI
WCIBITBIBAET 3aTpyAHEHUs. 1 O6ai -
00yJaroNuiicss HeOCTATOYHO XOPOIIO

3a4CT




BJIAACCT U3JIOKCHHBIM B OTUCTC MaTCpUAJIOM,
OTBETHJI TOJIEKO Ha OJMH M3 33/IaHHBIX
BOMpocoB. () 0aoB - oOyyaronuiics He
BJIaJICET M3JIOKCHHBIM B OTYETE MaTePUAIIOM,
HC OTBCTHUJI HU Ha OJUH U3 3aJaHHbIX
BOIIPOCOB

Texymnii
KOHTPOJIb

Otuet no
naboparopHoOi
pabote Ne 3

0,2

10

JlaGopaTopHast paboTa BBITIOIHAETCS B
KOMIIBIOTEpHOM Kitacce. Kaxaprii
00yJaroIuiicst moay4yaeT HHANBUAYAIbHOE
3a/]aHie U CAMOCTOSITENIbHO OCYILECTBIISET
pacmpoBKy U YTOYHEHHUE IBYX CTPYKTYp Ha
OCHOBaHMHU HKCTIEPUMEHTAJIbHBIX IaHHBIX B
nporpaMmmHoM komiuiekce OLEX2. OtueTom
1o 1abopaTopHO paboTe ABISAETCS OTYET,
c(hopMUPOBaHHBIN POrpaMMOl B pe3yJibTare
pacnppoBKU U yTOUHEHHUS, U (HOTO
MOJIEKYJIbI ¢ PA0OYUM MOJIEM NPOTPAMMBI.
MaxkcuMasbHas OIIEHKa 32 KaXKIYI0 CTPYKTYpPY
5 6anmnos. 5 0amioB - 00y4JaromUics TOTyYaeT
32 OJTHOCTBIO BBHITIOJHEHHYIO paboTy U OTYET,
He coepKaluii omuook. 4 Gana -
CTPYKTypa pacmudpoBaHa, HO OTYET

COIEP KUT OIIMOKHU, HAITPUMEP, HEKOPPEKTHBIE
HOMEpa aTOMOB. 3 Oaa - CTpyKTypa
paciudpoBaHa He 10 KOHIIA. 2 6ana -
CTPYKTypa pacmudpoBaHa He 10 KOHIIA, B
OTYeTe UMEIOTCS OMMOKU. 1 6am - cTpyKTypa
pacindpoBaHa, HO C TOYKH 3pEHHs TEOPUH
XUMHYECKOTO CTPOEHUS HE aJiekBaTHa (He
COOJTIO/IEHBI BAJIGHTHOCTH aTOMOB, HapyIlIeH
MOPSI/IOK CBSI3BIBAHUS aTOMOB B MOJICKYIIE,
HapyIIeHa EeKTPOHEUTPaIbHOCTh KOMILIEKCA
1 T.11.). 0 6annoB — paboTa He BHITIOTHEHA.
KOoHTpoJIbHOE MEPONPUATHE MOXKET OBbITH
3a4TE€HO TOJIBKO MOCJIE 3aIIUThI OTYETA,
KOTOPBIH JIOTIOJIHUTEIILHO HE OIICHUBACTCSL.

[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 AUCKyccHio. 1,5 6anna -m1an
OTBET Ha BOIIPOC, HO OOydaroLuics
BATPYAHACTCA B OTBETAaX HA JOIIOJHUTCIILHBIC
BOIPOCHI 110 TeMe. | OaI - OTBET He MOJHBIMH,
[MPCoAaBaTCiib BEIHYKICH 3a1aBaTh
HaBozs1Me Bonpockl. 0,5 6aa - oTBeT
HOBCpXHOCTHBIﬁ, HaBOJAAIINE BOIIPOCHI
BBI3BIBAIOT 3aTpyaHeHus. (0 6aIoB - HET
OTBETA.

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MPOMEKYTOUHON
aTTecTaluu

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBaHUS

3a4CT

OL[CHI/IBaHI/IC y‘-IC6HOI7I JACATCIIbHOCTHU o6yqaloumxcn 110

3a4CT

3a4CT

B coorBeTcTBUU C



JTUCLUTUIMHE IPOUCXOIUT Ha OCHOBE MOJIYYEHHBIX OLIEHOK 3a  |mm. 2.5, 2.6
KOHTPOJBHO-PEUTUHIOBBIE MEPOTIPUATHUS TEKY1Iero KoHTpous. ([lonoxkenus
OOyyaromuiicsi BipaBe MOBBICUTH CBOM PEUTHHT, MPOUIS
MpONEAYpPY TPOMEXKYTOUHOM aTTeCTAINH - 3a4eTa. 3a4eT
MPOBOIUTCS B (hOpMe MUCHbMEHHOTO OTBETA Ha OWIIET U
MOCJIEYIOIIEro YCTHOTO cobecenoBanus. B aynutopun
OJTHOBPEMEHHO MOXET HaXOAUTHCS He Ooiiee 6 00ydaroIuxcsl.
bunet conep>xut Ba TEOPETUYECKHUX BOMIPOCA U OJTHO
MpaKTUYECKOE 3aJIaHKe U3 TEM, BBIHOCUMBIX Ha 3aueT. Bpemst st
MOTOTOBKH MUChbMeHHOTO oTBeTa 30 MuHyT. CobecemoBanue
MIPOBOJIUTCS TIO BOIIPpOCcaM OuiieTa, py HEMPABHILHOM WITH
HEIOJHOM OTBETE 00yYaroneMycs MOTYT OBbITh 3a/IaHBbI
YTOYHSIOIIME UM HOBBIE BOIIPOCHI 10 TOU KE TEME, a TAKKE MO
JPYTUM TEMaM B paMKax MpOrpamMmbl JUCIUILITHHBL.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynprarel 00yueHus

3HaeT: pU3MUecKrue OCHOBBI METO]a PEHTTEHOCTPYKTYPHOTO aHAJIH3a,

[1K-3 BO3MOYKHOCTH U OTPaHUYEHUS] METO/1a, TPeOOBAHUS, TPEIBIBISIEMbIE K HHHH A
00bEeKTaM MCCIIeIOBAHNUS, IPUHLIUIIBI PAOOTHI AU (PPAKTOMETPOB

'YMeeT: IMPUMCHSATD TCOPCTUUCCKUC 3HAHUA ITPHU OLICHKE BO3MOXKXHOCTH

[1K-3 MCII0JIb30BaHUsl PEHTTEHOCTPYKTYPHOI'O aHAJIN3a [l UCCIICAOBAHUS HHHH
KOHKPETHBIX OObEKTOB

MMmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: UCITIOJIB30BAHU KOMIIBIOTCPHBIX IIPOTpAMM JJIsL

[1K-3 paclIM(ppOBKU M YTOUHEHHS JAHHBIX PEHTTEHOCTPYKTYPHBIX UCCIIEI0OBAHUM, HAHAHH
BH3YaJIM3ALMH MTOJyYEHHBIX CTPYKTYP M X OIUCAHUS

3HaACeT: OCHOBBI (1)I/ISI/IKI/I PEHTTCHOBCKHX nyqeﬁ, B3aPIMO,HeI>'ICTBPI$I

[1K-5 PEHTIC€HOBCKUX JIy4€il C BEIIECTBOM, IPAKTUYECKOE UCIIOJIB30BAHUE SIBJICHUS
(P paKLIUU pEHTTEHOBCKUX JIy4el B HAyKe U TEXHUKE

YMmeerT: IIPUMCHATH (1)I/ISI/II‘ICCKI/IG METOAbI UCCIICAOBaHNA, OCHOBAHHBIC HAa

[1K-5 9 HHHHH
SIBJICHUH JU(PAKINY, B TIPO(HECCHOHATBHON ACATEILHOCTH

Mmeet HpaKTI/I‘-ICCKI/Iﬁ OIIBIT: UHTCPIIPETALIUN PC3YIILTATOB

T1IK-5 PKCIEPUMEHTAIBHBIX UCCIIEI0BAHUM, TPOBEAEHHBIX METOIAMU [
PEHTTEHOCTPYKTYPHOI'O aHAJIN3a

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYeCcKOEe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIIIMHBI

IleuaTHas yyeOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAas Tumepamypa:
1. Berman, E. ®. Kpucramiorpadus, MuHepaiorus, nerporpadus u
pentreHorpadust YueOH. mocobue s METaJLTypr. CIiell. By30B. - M.: Metautyprus,
1990. - 264 c. ui.

6) dononHumenvHas iumepamypa:
1.  Eropos-Tucmenko, 0. K. Kpucramnorpadus u kpuctanamioxumus
[Tekcr] yueOnuk 111 By30B 1o criermanbHocTy "[eonorus” 0. K. Eropos-
Tucmenko ; mox pen. B. C. Ypycosa ; Mock. roc. yH-T uM. M. B. JlomoHOCOBa,
I'eon. dax. - 3-e uzn. - M.: Yuusepcurert, 2014. - 587 c. uin.



6) ome4yecneeHHble U 3Clpy6€9fCHbl€ IHCYPHAIIbL NO 0ucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:

1.

2.
3.
4

JKypHan HeopraHu4eCckorm XuMHUHU
Koopnunaunonnas xumus
KypHan cTpyKTypHOU XUMUU
Kypnan obmieit xumun

2) MemoouuecKue yYKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1.

[TpuHuun paboThl U yCTPOHUCTBO PEHTTEHOBCKOTO MOHOKPHUCTAIBHOTO

mugpakromerpa D8 QUEST (BRUKER)

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

1.

[Tpuniumn paboThl U yCTPOHUCTBO PEHTTEHOBCKOTO MOHOKPHUCTAIBLHOTO

mudpakromerpa D8 QUEST (BRUKER)

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAasl JOKYMEeHTAIus

HaumenoBanue
No Bun peeypea s | bubnumorpaduyeckoe onucaHme
JTUTEPATYPHI ANIEKTPOHHOU
bopme
DJIEKTPOHHO- ®detncos, I'B. CunxporponHoe uzinyuenue. MeToabl
OnbIMoTeUHAs WCCJICIOBAHUSI CTPYKTYPHI BEIIECTB. [ DIEKTPOHHBIN pecypc|
1 f;;lem:;HTzHBHaﬂ crucTeMa — OnexkTpoH. naH. — M. : ®uzmarnut, 2007. — 672 ¢. —
patyp W371aTeILCTBA Pexxum noctyma: http://e.lanbook.com/book/2152 — 3aru. ¢
Jlanb DKpaHa.
ICKTPOHHO- [TaBmunckuit, [.B. OCHOBBI (U3HKH PEHTTEHOBCKOTO
OubIMoTeYHAs .
OcHoBHas U3ITy4eHUs. [DIEKTPOHHBIN pecypc| — DIeKTpoH. AaH. —
2 cucreMa
niTeparypa AIATCIECTE M. : ®uzmariut, 2007. — 240 ¢. — Pexum nocryna:
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[TepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO OOECIICUCHHS:

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




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

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX

CIIPAaBOYHBIX CUCTCM!

1. -The Cambridge Cristallographic Data Centre(31.12.2023)

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUIITHHbI

OcHoBHOE 000py/IOBaHUE, CTEHIBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,

. Ne
Bun 3anaruii ayy, | TPCAYCTAHOBNICHHOE POrPaMMHOE obecrieueHne, UCI0JIb3yeMoe sl
ol Pa3IUYHbBIX BUJIOB 3aHATUI
202 |KommbroTep cO cTaHAAPTHBIM IPOrPaMMHBIM 00€CTIEYEHHEM, TPOEKTOP,

Jlexuun

(1a)

HKpaH

JlaboparopHbie 3aHATHS

209
(la)

Crnennanu3upoBaHHast 1a00paToOpusi ¢ MOHOKPHCTAIEHBIM
midpakromerpoM Bruker D8 QUEST, muxpockonom st otbopa
KPHCTAJJIOB.

) P8 —— 707 [Kommbrotepubiii kiace ¢ OC Windows XP, criennanu3upoBaHHOE
paTop (1) [mporpammuoe obecnieuenne OLEX, 6a3a nanusix CCDC
[Tpaktuueckue 3anarus 202 |[KomnbroTep co cTaHAapTHBIM IIPOrPaMMHBIM 00ecieueHueM, IPOEKTOP,
Y CEMHUHAPBI (la) |pxpan
Camocrostemsias D08 KoMmbroTep co cTaHAapTHBIM MTPOrPAaMMHBIM 00eCIieueHIEM, BBIXO/ B
WHTEpHET, 6a3a JaHHbIX CHEeLMATU3UPOBAHHOE IPOTPAMMHOE
pabora cryneHTa (1a) 0 CCDC,
oOecreucHue,
307
3auer (1a) He npenycmorpeno
KonTpons 08 KoMmnbroTep co cTaHAapTHBIM IPOrPaMMHBIM 00€CIIeueHUEM, BBIXO] B
CaMOCTOSITEIIbHOU (1a) uHTEepHeT, 6a3a nanHbix CCDC, cnennann3upoBaHHOE IPOTPAMMHOE

paboThl

oOecreyeHue,




