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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

AHaJTUTHYECKas XUMUS,

du3nvecKre METOIBI UCCIIC0BAHUS U
[IPOrpaMMHBIE CPEICTBAa HA OCHOBE UCKYCCTBEHHOTO
WHTEJUICKTA,

OCHOBBI XUMUH AIIEMEHTOOPTaHUYECKUX
COCIUHCHHUM,

Heopranuueckuii cunTes,

Komnongnas Xxumus,

[Ipon3BoACTBeHHAS TPaKTUKA (OPHEHTUPOBAHHAS,
g posas) (4 cemectp),

YyeOHast mpakTHKa (MIPaKTHKa MO MOTYyYEHUIO
[MEePBUYHBIX TPO(HECCHOHATBHBIX YMEHHUH U
HABBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUI U
HABBIKOB HAYYHO-UCCIICIOBATEIBCKON
NEesATeTLHOCTH) (2 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

AHaJIUTHYECKAsT XUMHUS

3HAeT: MPHUHIIUIIBI CTPYKTYPUPOBAHUS OTUETA TIO
HCCIICAOBAHUAM, CBI3aHHBIM C aHAJIMTHYECKUM
ompesieNieHueM, OCHOBHBIC TPEOOBaHUS K €TO0
HAIMCaHUIO, METPOJIOTHYECKHE OCHOBBI
XUMHYECKOI'O aHAJIN3a, OCHOBBI XUMHUUYECKHX U
(U3UKO-XMMUYECKIX METO/IOB aHAJIN3a, PACUCTHHIC
U TpadUIeCKUe METOBI PEIICHHS TUITOBBIX 33724
QHAJTUTUYCCKON XUMUH, TTPAKTUKY
PaBUMETPUIECKOTO, TUTPUMETPUUYECKOTO,
KHHETHYECKOTO, IEKTPOXUMHUIECKOTO,
XPOMaTOrpapuIeCcKOro M CIIEKTPOCKOMTUIECKOTO
METOJIOB aHAJIN3a YMEET: COCTABIIATh OTYET O
pe3ynbTartax paboThl B aHAIMTHYECKON JIab0OpaTopuu
1 KOPPEKTHO MPECTABIATh PE3yJabTaT
QHATMTUYECKOTO OMPEACIICHUSs, OIICHUBATh
MIPUTOTHOCTD U JJOCTOBEPHOCTh METOJIMKH aHAIH3a,
00pabaTbIBaTh pe3ysIbTaThl aHAIM3a B COOTBETCTBUU
C aTTECTOBAHHON METOIMKOM, SKCIEPUMEHTATBLHO
peann30BaTh NPONUCH METOIMKH aHAIH3a, BHIOPATh
XUMUYECKUHN W (PU3UKO-XUMHUECKUNA METOT
AHAaJIM3a B COOTBETCTBHH C OCOOCHHOCThIO 00BbEKTa
nccienoBanys MiIMeeT npakTUYeCKHUM OTIbIT:
00BSICHECHNS aHAJTUTUYCCKUX CUTHAJIOB M BaJIUAllAN
METOJIMK aHAJIN3a, IPOBEJICHUS CTaTUCTUYECKON




00pabOTKH ¥ KOPPEKTHOTO MPEICTABICHUS
QHAJTMTHYECKUX PE3yJIbTaTOB, OOpAICHHUS C
1abopaTopHOI U MEPHOU MOCY/IOMH,
QHAJTMTUYCCKUMH BECAMH, CTaHIapPTHBIMH
QHAJIMTUYECKUMHU TPHUOOpaMH, pELIEHUS TUITOBBIX
3aj1a4 AaHAJTMTHYECKON XMMHUH, UCTIOIh30BaAHHS
XUMHWYCCKUX U (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX MCTOOAOB
aHaJIM3a IS PEIICHUsT HCCIIEA0BATEIbCKUX U
TCXHOJOTI'MYCCKHUX 3a1a4

Komutongnast XuMust

3HaeT: SKCIEpPUMEHTAIbHBIE METO/Ibl UCCIIEIOBAHMUS
CBOWCTB JUCIICPCHBIX CUCTEM, COBPEMCHHBIC
NpEeACTaBICHUS O JUCTIEPCHOM COCTOSIHUU
BEIECTBA, (PAKTOPHI YCTOMYHMBOCTH TUCTIEPCHBIX
CHCTEM, UX 0cOoOble CBOWCTBA, 3HaUCHHE
IMOBCPXHOCTHBIX SIBIICHUH UIA OIITUMU3AallUU U
MHTEHCU(PUKAIIMY TEXHOIOTUYECKUX MPOIIECCOB B
IMPOMBITIIJICHHOCTH VYmMmeer: oJIy4aTtb JUCIICPCHBIC
CHCTEMBI U M3y4aTh UX cBoMcTBa Mmeer
HpaKTI/I‘IeCKI/II\/'I OIIBIT: IMIJIAHUPOBAHUA U IMTPOBCACHHUA
UCCIICIOBAHNS CBOWCTB IUCIIEPCHBIX U KOJIJIOUIAHBIX
CHCTEM C MPUMEHEHHEM COOTBETCTBYIOIIETO
00opyioBaHus U MpUOOPOB, 0OPAOOTKH
DKCIIEPUMEHTAIBHBIX PE3YJIBTATOB C
UCIIOJIb30BAaHHEM METO/IOB MaTeMaTHYeCKON
CTAaTHUCTHUKU

Heoprannueckuii cCuHTE3

3HaeT: MpeIMET U 00BEKTHI HEOPTaHUIECKOTO
CUHTE3a, TEOPETUUYECKHE OCHOBBI METOJOB CHHTE3a
HEOPTaHWMYECKUX COCTUHEHHH, TEOPHIO
TBep10(ha3HOT0, ra30(azHOro, KUAKOPA3ZHOTO
CUHTE3a, a TAK)Ke CHHTE3a Ha TpaHMIle pas3jierna ¢as
HEOPraHMYECKUX COCTUHEHUH YMeeT:
000CHOBBIBaTh BBIOOP MOAXOA0OB K CUHTE3Y,
WCTIOJIb3Yys 3HAHUS XMMHUECKUX 3aKOHOB U CBOMCTB
HEOPTaHWYECKUX COCTUHCHUH , BRIOUPATh METO/I,
MPOrHO3UPOBATH ONITUMAJIHLHBIE YCIIOBHS CUHTE3a
HEOPTaHMYECKHUX BEIIECTB, TOTOBUTH OOBEKTHI
WCCJIEIOBAHUS JUIS aHAJIN3a, IPOBOAMTH
DKCIIEPUMEHTAIILHBIC UCCIICIOBAHUS 10 33 TaHHOM
MeToanke MMeeT mpakTHYeCKH OMBIT:

OCHOBBI XUMHH JIEMEHTOOPTAHUUECKUX
COECIUHEHUN

3HaeT: (haKTOphI TEPMOAMHAMUYECKON U
KMHETUYECKOW YCTOMYHNBOCTH
PIIEMEHTOOPTaHUYECKUX COSAMHEHUH, NX
¢u3nUecKre 1 XUMHUUECKHUE CBOMCTBA, OCHOBHBIE
METO/bl CHHTE3a 2JIEMEHTOOPTaHUYECKUX
COEJIMHEHMI1, 0COOEHHOCTH MPOTEKAaHUs IPOLIECCOB
WX MOJTyYeHUsI YMEET: MPUMEHSITh TEOPETUUECKHE
3HAHMS O CBOMCTBAX JIEMEHTOOPTaHUYECKUX
COEIMHEHUI P BBIMOJIHEHUHU dKCTIEPUMEHTATbHBIX
WCCIJIEJOBAHNH, a TAKXKE U1 OLIEHKU BO3MOKHOCTHU
UX HUCTIONIb30BAHUS /TSl OTIPEIeTICHHBIX LIeTIeH,
000CHOBATH BEIOOP METO/Ia CHHTE3a HEOOXOIUMOTO
PIIEMEHTOOPTaHUYECKOTO COSTMHEHUS C yUEeTOM
MMEIOLINXCS PECYPCOB, PEIIOKUTH METO/
YCTaHOBJICHHSI €T0 CTPYKTYphl MIMeeT mpakTuyecKuii
OTIBIT:

dusznueckue METOAbI UCCIICOOBAHUA U

3HaeT: COBpeMeHHbIE (PU3UUECKHE METOJIBI




IPOrpaMMHBIC CPCACTBA HA OCHOBC UCKYCCTBCHHOI'O
MHTCIIJICKTAa

UCCIIEIOBAHMUS, BOSMOYKHOCTH, OTPAaHUYCHHUS
METOJIOB, OCHOBHBIE TIPUHIIHITHI PEIICHHST 00PaTHBIX
3a/1a4 C UCTIOJIb30BAaHMEM COBPEMEHHBIX
WH(QOPMAITMOHHBIX TEXHOJOTHI, OCHOBHBIE
PUHIHITBI pabOThl COBPEMEHHOTO
HCCIIEIOBATEICKOTO 00OPYIOBaHUST YMEET:
BHIOpATh (PU3HUECKUN METOJ] MCCIETOBAHUS JUIS
ONTUMAIILHOTO PEIICHUS MTOCTABICHHOH 3a/1a91
XMMHUYECKON HalpaBJICeHHOCTH, COCTABIIATh
QITOPHUTM JIJISl pEIIEHUS] OOpaTHBIX 3a/1a4 Ha
pUMeEpPe COBPEMEHHBIX MCCIIE0BATENBCKUX
MeTo/10B IMeeT nmpakTUYeCcKui OmbIT: 00pabOTKH
CHEKTPOCKOITMYECKUX U CIIEKTPOMETPUIECKUX
TTAaHHBIX, HCITOJIb30BAHUSI COBPEMEHHOM armaparypsl
[pY TIPOBEICHUN HAyYHBIX UCCIIEIOBAHHIA B 00JIACTH
XUMHU

[Tpon3BoCTBEHHAs MPaKTHKA (OPHEHTUPOBAHHAS,
g posas) (4 cemectp)

3HaeT: BUIBI CBIPbSI M TOTOBOM MPOAYKIIMH
NPEANPUATHN XUMUUYECKOW HAIIPABJIEHHOCTH,
OCHallleHHEe XUMUKO-aHaJTUTHUECKUX JabopaTopuii,
TUIOBbIE METOIMKU TIOATOTOBKU P00 U MPOBEACHUS
QHAJIM30B B 3aBUCUMOCTHU OT ClieU(UKU
BBITIOTHSIEMBIX PaboT, 001acT u chepsl cBoeH
Oymytiei mpodecCHOHATBHON ACSTENHHOCTH,
npo¢uIbHbIE TPEANPUATHS, OPTaHU3AlINY,
1a00paTOpUU B pErHOHE YMEET: OCYIIECTBIATh
MOUCK UH(POPMAIIUH O CTIEU(HUKE BHITOIHAEMBIX
paboT, TEXHOJIOTHYECKHUX MPOLIeccax, BXOAAMINX B
[IPOM3BOICTBEHHBIN LIUKJI IPEANPUATAN PETUOHA,
HaMpaBJICHHOCTH PaOOThl XUMUKO-aHAJTUTHYECKUX
maboparopuil Ha 3TUX NpeanpusATHsIX Mmeer
MPAKTHYECKHUI ONBIT: HOPMUPOBAHUS OTYETA
3a1aHHOI (POPMBI C HCTIONB30BAaHUEM HMEIOLIEHCs
uHGbOpMauu

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

3HaeT: 3HaueHHe HHPOPMAIIUU MTPU TTPOBEICHUN
HAay4YHbIX UCCIIECAOBAHUN YMEET: M0JIb30BaThCs
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 PYKOBOJUTEIIEM TEME, CUHTE3a
HEOPTraHWYECKUX BEIIECTB B JJAOOPATOPHBIX
YCIIOBUSX C YYETOM CBOMCTB BELIECTB U
3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHUX
peakuu

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO0uast TpyA0€MKOCTh JUCHUILIMHBI COCTABISET 2 3.€., 72 4., 46,25 4. KOHTaKTHOUN

paboThl

Bun yue6HOM paboTh

| Bcero | Pacnpenenenue




4acoB |II0 CEMECTPAM B yacax
Homep cemectpa
8
OO6mmast Tpy10EMKOCTh TUCITUTUTMHBI 72 72
AyoumopHvie 3auamusi: 42 42
Jlexum (JI) 14 14
[IpakTnueckue 3aHATUS, CEMUHAPBI U (MJIN) IPYTHe BUJIbI 14 14
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 14 14
Camocmosmenvras paboma (CPC) 25,75 25,75
ITonroroBka k 3a4eTy 6 6
Pemenwe 3aa4, moAroToBka K KOHTPOILHOM paboTe 6 6
IToaroroBka k gaboparopHbIM paboTam U 0opopMIIEHHE OTYETA 110 6 6
mabopaTOpHBIM paboTam.
CaMocTosATebHOE N3yUYEHNE IPOrPaMM, HAXOASIIUXCSA B OTKPHITOM
N0CTyIe, HEOOXOAUMBIX /sl pacIu(POBKU SKCIIEPUMEHTAIBHBIX 7,75 7.75
TAaHHBIX U BU3yaJIM3alH CTPYKTYP
KoHCynbranyy 1 NpoMeKyTOYHasl aTTeCTalus 4,25 4,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMILIMHBI

O0beM ayTUTOPHBIX 3aHIATUH 110
paizgena HaumeHnoBanue pa3znenoB JuCHUILUIMHBI BHUlaM B Hacax
Bcero J | 113 JIP
1 Bsenenue. Mcropuueckas cripaBka. dusuka 4 ) 2 0
PEHTTEHOBCKOT'O M3JIy4EeHHUS
2 |[KmHemarmdeckast TEOpHUS pACCESHUA Jydel B KPUCTAIIAX 6 2 4 0
3 |Metonbl HaOmoaeHNs TUpaKIUU PEHTT€HOBCKUX JTyden 2 2 0 0
4  |PaTtreHo¢azoBblii aHATN3 8 4 4 0
5 |PeHTreHOCTPYKTYpHBIN aHAJIN3 MOHOKPUCTAIIIIOB 22 4 4 14
5.1. Jlexkuun
Ne Ne Kox-
nexuuulpasena HaumeHoBaHMe WM KpaTKoe coJiepKaHue JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 Benenue. /ludgpakiinoHHble METO/IBI HCCIIE/I0BAHHS. HcTopus oTkpeITUs )
PEHTTEHOBCKOT'O M3JIy4€HHS U €r0 CBOMCTBA.
) > PaccestHre peHTIeHOBCKHX JTyueil B kpuctaiuie. Jnppakius peHTTeHOBCKIX 2
nmydeir. OCHOBHOE ypaBHEHHUE AUPPAKIINNA PEHTTCHOBCKUX JTyUEH.
3 3 |MeTtonbl perucTpaii U HaOMOACHUS JUPPAKIIMH PEHTTEHOBCKUX JTy4ei 2
4 4  |Pentrenoda3zoBsiii ananm3. KauecTBeHHBIN peHTreHO(a30BbIi aHAIHN3 2
5 4 KonmuecTBeHHBIN peHTreHo(pa30Bbli aHaIH3. JJ0CTOMHCTBA U OrpaHUYEHHUS >
metona. O6mactu npuMeHeHus. [lpumepsl.
Jndpakius peHTTeHOBCKHX JIyuel 0T MOHOKpHUCTasuIoB. [lepBhIit aTan
PEHTTEHOCTPYKTYPHOIO aHaJIW3a: ONPEEICHUE IapaMEeTPOB PELIETKU U THUIIA
6 5 |aueliku bpase; onpeneneHue CHHTOHUH, TUPPAKITMOHHON CUMMETPHH H 2
BO3MOYKHOU ITPOCTPAHCTBEHHOM TI'PYIIIbI; MOIYYEHHE JaHHBIX 110 HHTEHCUBHOCTSIM
OTpaXCHHUH I ONPEACICHUS CTPYKTYPBI.
7 5 |BTopoii 3Tan peHTreHOCTPYKTYpHOro aHanu3a. MHTerpaibpHas HHEHCUBHOCTb, 2




CTPYKTYpPHBIN (haKTOp, HNEKTPOHHAS IUIOTHOCTH. Pa3oBas mpobiema.
PacmdpoBka u yrodHeHne CTpyKTypbl. @akTop JOCTOBEPHOCTH.

5.2. lIpakTHyecKkue 3aHATHS, CEMHUHAPbI

Ne Ne Kox-
HaumeHoBaHMe WK KpaTKoe CofiepyKaHUe MTPAKTUYECKOTO 3aHATHUS, CEMUHapa BO
3aHATHUA[pa3ena
4acoB
1 1 JlndpakimonHble METOIBI MccienoBanus. CpaBHUTENbHAS XapaKTepUCTHKA. )
CBoiicTBa pEeHTT€HOBCKUX Jy4eil. Perienue 3aaad.
OneMeHTBI CTPYKTYpHON KpHUCTaiorpaduu: KaTeropuu, CHHTOHUY, PEILIETKH
2 2 |bpaBe, mpoCTpaHCTBEHHBIE TPYIIIBI, KpUCTAIIOrpaduueckre CUMBOIEL. Pemenue | 2
3ajad.
3 2 |Audpakius peHTreHOBCKUX Jyuel. YpaBHeHue Bynbda-bperros. Pemenue 3agaq.| 2
4 4  |Pentrenoda3oBselii ananu3. Pemenue 3aqau. 2
5 4  |Pemenue 3anau. KonrponbHas padota 2
6 5 MOHOKpHUCTANBHBIN TU(PAKTOMETpP. DTalbl PEHTTEHOCTPYKTYPHOTO )
1CCIIeIOBaHMUS.
7 5 |KommokBuyM. PEHTT€HOCTPYKTYPHOE HUCCIIEIOBAHNE MOHOKPHUCTAILIIOB. 2
5.3. JIaboparopHbie padoThI
Ne Ne Kox-
HaumeHoBaHMe Win KpaTKoe cofiepkaHue 1a00paTopHOi paboThl BO
3aHATHA[pa3IeNa)
4acoB
1 5 3HAKOMCTBO ¢ 06a30ii cTpykTypHBIX JaHHBIX CCDC u pabora ¢ mporpammoii 4
BU3yalIU3allM CTPYKTyp Mercury
3HAKOMCTBO C IPUHIUIIOM PabOTHI M YCTPOHCTBOM MOHOKPUCTAIBHOTO
2 5 |mudpakromerpa D8 QUEST (BRUKER) u ¢ nporpammusim komruiekcom OLEX2 | 4
U1 paciin(POBKU KPUCTAIITMUECKUX CTPYKTYP
3 5  |Pacum@poBka U yTOUHEHHE CTPYKTYp B ITporpaMMHOM komiuiekce OLEX?2 6
5.4. CamocrosiTesqibHast padoTa CTyIeHTa
Brinonnenne CPC
Crniucok auTeparypsl (¢ yKazaHUEM pas/elioB, IV1aB Kox-
Monsun CPC CTpaHHUII) / CChUTKA HA PECYPC , |Cemectp| Bo
4acoB
1. Berman, E. ®@. Kpucramnorpadus,
MUHEPAJIOTUs, eTporpadusi 1 peHTreHorpadus
Y4eOH. mocobue A MeTaJuTypr. Cliell. By30B. -
M.: Mertamnyprus, 1990. - 264 c. uin. 2.
[TaBnuuckuii, I'B. OcHOBBI Gpu3nkn
PEHTIC€HOBCKOTO U3ITyUYCHHS. [ DIEeKTPOHHBII
pecypc] — OnekTpoH. naH. — M. : @usmariur,
[TonroroBka k 3a4ety 2007. — 240 ¢. — Pexxum noctyma: 8 6
http://e.lanbook.com/book/59459 — 3aru. ¢
pkpaHa. 3. Eropos-Tucmenko, 1O. K.
Kpucramiorpadus u kpucramioxumus Tekct
Y4eOHHK JJIS By30B 110 crieruaibHocTH "['eomorus"
1O. K. Eropos-Tucmenko ; nox pex. B. C. ¥pycosa
; Mock. roc. yH-T uM. M. B. JlomoHocoBa, ['eoa.
bak. - 2-e u3a. - M.: Vausepcurert, 2010. - 587 c.




HJI.

Perienue 3a/1a4, MOATOTOBKA K
KOHTPOJIbHOM paboTe

3ajauu BeIaeT npenojasarens. [lapnunckuid, [.B.
OcHOBBI (PU3UKU PEHTTEHOBCKOTO M3TYyUYEHUSI.
[DnEeKTpOHHBIN pecypc| — DIeKTpoH. naH. — M. :
Ousmariurt, 2007. — 240 c. — Pexxum goctyna:
http://e.lanbook.com/book/59459 — 3arn. ¢
DKpaHa.

[ToaroroBka K 1a00paToOpHBIM
pabotam u 0(hOpMIICHHE OTYETA TIO
1abopaTopHBIM paboTaMm.

1. YerpoiicTBO M npuHIMN pabOThI
MOHOKpHcTanbHOro Audpakromerpa D8 QUEST
(Bruker). 2. lapytuna, O. K. MonekynsipHbie
CTPYKTYpbl OPraHUUECKUX COEUHEHUN CYypPbMBbI
(V) Texkct monorpadus O. K. Illapytuna, B. B.
[HapytuHn ; FOx.-Ypaiu. roc. yH-T ; OYpI'Y. -
Uensounck: U3narensckuit Lientp FOYpI'Y, 2012.
-394, [1] c. ni.

CaMoCTOsATENPHOE U3yUYECHHE
[IporpaMM, HaXOJSIIHUXCS B OTKPBHITOM
TOCTYTIE, HEOOXOAMMBIX JIJIS
pactmupoBKU IKCIIEPUMEHTATBHBIX
TaHHBIX U BU3yalU3alluU CTPYKTYDP

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

6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JIA NPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,

HpOMe)I(yTO‘IHOﬁ arTreCcralumn

KOHTpOJ'II) Ka4yCCTBa OCBOCHMUA O6p&30B3T€JIBHOI>i IMporpaMmeal OCYIICCTBILICTCA B
cooTtBeTCcTBUM ¢ IlonoxxkeHuem o 6aHHLHO-p€I>'ITHHFOBOﬁ CUCTEMC OLICHUBAHUA PC3YJILTATOB

y4eOHOM IEeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ha3Banue
KOHTPOJIBHOIO (Bec
MEpPONPUATHS

Ne | Ce-
KM|mectp

Bung
KOHTPOJIS

Makc.
Oa

[Mopsimox HauMceHus: 6AIOB

Yuu-
THIBA

ercs
B [1A

Texymnmi

KOHTPOJID bmun-onpoc 1 |0,1

bini-onpoc Ha 3HaHKHE TEOPETUYECKOTO
Marepuralia MPOBOAUTCS HA MPAKTUYECKOM
3aHATHU [IOCJIE U3YUYEHHUS] COOTBETCTBYIOIIMX
TEM I10 OmieTaM, BKJIIOYAIOIINM 3 BOIpoca.
[Ipouenypa 3anumaet 15 munyT. Kaxbiii
BOIPOC OIEHUBAETCS B 2 0ajuia — MpaBUIIbHBINA
MOJTHBINA OTBET, | 0a — OTBET KpaTKui,
BOITPOC MOJTHOCTBIO HE PACKPHIT, O 6aIIIOB —
HET OTBETA.

3a4CT

Texymnii

LORTDONE bnuu-onpoc 2 |0,1

brui-onpoc Ha 3HaHUE TEOPETUYECKOTO
MaTepHaia MPOBOJUTCS HA MTPAKTUYECKOM
3aHATHUU TIOCIIC U3YyUEHUSI COOTBETCTBYIOLIUX
TEeM 10 OmiieTaM, BKJIIOYAIOIKM 3 BOIpoca.

Bpewmsi, oTBomMoe Ha Oui-onpoc — 15

3a4CT




MUHYT. Kax1p1ii BOIIpOC OLIEHUBAETCS B 2
OaJsia — MpaBWJIBHBIN TTOJIHBIN OTBET, 1 Oaymt —
OTBET KPaTKUH, BOMIPOC MOTHOCTHIO HE
packphbIT, 0 6asIOB — HET OTBETA.

Texymui
KOHTpPOJIb

KontponpHas
pabora

0,2

10

KonTposnpHas paboTa mpoBOIUTCS MUCHbMEHHO
Ha MPaKTUYECKOM 3aHATUU 10 BapuaHTaM. B
Ka)KJIOM BapUaHTE COACPKUTCS 5 3a1au.
BpeMsi, 0TBEZIEHHOE Ha BBIIIOJIHEHUE
KOHTPOJIbHOU pa®oThl, 90 MUHYT.

Kputepun olleHNBaHUs: IPAaBUIIBHO PELICHHAS
1 opopmiieHHas 3a7a4a OLEHUBAETCS B 2
6amna; 1,5 Gansa - IPUHIMIT PELIeHUs BEPEH,
HO B pacueTe MPUCYTCTBYET OIINOKa,
MOBJIEKILIAsl HEMPABUIIbHBIN, HO
MpaBIo0NIoN00HBIN OTBET; 1 Oasmt - 3a1a4a
peleHa He MoJIHOCThI0; 0,5 6aoB -
MpUBEJIEHBI pacyeTHbIe (OPMYIIbI, HO
pereHure orcyTcTByeT; 0 6aioB -
MPUHLIKITHATBHO HEBEPHBIN MOAXOMA K
PELIECHNIO, WIH PEILIEHUE OTCYTCTBYET.

3a4CT

Texymui
KOHTPOJIb

JvKTaHT

0,1

10

JIMKTaHT MPOBOAMTCS HA JIEKIIUU WU
MpakTHYecKoM 3aHsaTun. [Iporeaypa 3aHuMaeT
20 MUHYT.

3a 9TO BpeMs KOHTpoupyeTcs 3Hanue 10
TEPMHHOB, TIOHATUHN U ONpeaeseHni u3 15, co
CITUCKOM KOTOPBIX OOYYArOIIHECS MOTYT
03HAKOMUTKCS 3apaHee. Kax bl mpaBUiIbHBIN
1 MOJIHBIA OTBET olieHHBaeTcs B 1 Oa,
HETIOJTHBINA OTBET, HO HE COACPKAIIUNA OITMOOK
— (0,5 6ayioB, HET OTBETA WK HENIPABUIBHBIIN
oTtBeT — 0 0a/IoB.

3a4CT

Texymui
KOHTPOJIb

Otyet no
nabopaTopHOI
pabote Ne 1

0,2

10

JlaboparopHasi paboTa BBITIOTHSIETCS B
KOMITBIOTEPHOM KJacce. Kaxaprit
oOyuaromuiicss paboTaeT HHINBUIYaTbHO.
Bapuant paboTbl cConep:kuT 3 3aaHusl,
KOTOpBIE 3aKJII0UAIOTCA B MOKMCKe UH(popManuu
B 0aze cTpykTypHbIX 1aHHbIX CCDC no
pa3IMYHBIM MPU3HAKaM U padoTe ¢
[IPOrpaMMOil BU3yaIu3aluu CTPYKTYp
Mercury. 3arem oOy4arontuiics ohopmIIseT U
CIaeT OTYeT B MIeYaTHOM BHJE. | 3aiaHue
olleHMBaeTcA B 2 Oaria. 2 6aia — 3aJaHue
BBLIITOJIHEHO B ITOJHOM 00bEME,
OoubIMorpadUuecKre CChUIKU Ha
epBOMCTOYHMK NpuBeeHb! cortacHo ['OCTa.
1 Gann — 3a/1aHue BBIMOJIHEHO HE MOTHOCTHIO,
NpUBEACHBI KpaTkue ondnuorpadudyeckue
ccputkd. O 6annoB — 3aJjaHNe HE BHITIOJTHEHO
WIM HE COOTBETCTBYET MPEATIOKEHHOMY
BapuaHTy. MakCUMaJIbHBIN Oat 3a 2 u 3
3ajaHus paseH 4. 4 Oana — 3a1aHue
BBITIOJTHEHO B TIOJTHOM 00beMe, JaHO Ha3BaHUE
XUMHYECKOMY COEIMHEHMUIO,
KpUCTaiorpapuueckue NaHHble U OTIMCAHNE
KOOPJIMHAIL[MOHHOTO MOJINAPA LEHTPAIBHOTO

aToMa CTPYKTYpPbl 0hOpMIIEHBI B

3a4CT




COOTBETCTBUU C TPEOOBAHUSIMH K
MyOJIMKALUAM, UMEIOTCSI PUCYHKH C HOMEpaMu
ATOMOB, IIPUBEICHBI MEKMOJICKYIISPHbIE
KOHTAaKTHI. 3 0asiia — 3aJjaHKe BBIIIOJTHEHO B
MOJHOM 00BbeMe, OTHAKO JOMYIIEHbI OIINOKU
B 0()OPMJICHUH KPUCTALTOTPAQUUECKUX H
CTPYKTYPHBIX JaHHBIX. 2 Oaia — 3a/laHue
BBITIOJTHEHO HE MOJIHOCTHIO, 0popmIleHne
HeOpexHoe, TpeOOBaHUs K 0(OPMIICHHIO HE
coOmroienHsl. 1 6amt — oOydarommiicst
MPUCYTCTBOBAJ HA 3aHATHH, HO OTYET HE CAAIL.
0 6anmnoB — maboparopHast paboTa He
BbINOIHEHA. KOHTpOIbHOE MeponpusiTHE
MOKET OBITh 3a4TEHO TOJIBKO MOCIIE 3aLIUThI
0TYeTa, KOTOPBIH JOMOJTHUTEIHHO HE
OLICHUBAETCA.

Texymnii
KOHTPOJIb

Otuet no
nabopaTopHOI
pabote Ne 2

0,1

10

JlaGopaTtopHast paboTa mpOXOauT B
JlaGopaTopuu peHTTEHOCTPYKTYPHBIX
WCCIICIOBAHUH M 3aTE€M B KOMITBIOTEPHOM
kiacce. OTueT o JabopatopHoii padore
MpeACTaBIsIeT COOOW KOHCTIEKT, BKITFOUAOTITHIA
2 yacTu. 1 4acTh — ONMCaHKe MPUHIINIIA
paboThI U YCTPOHCTBa MOHOKPHUCTAIBHOTO
mudpakromerpa D8 QUEST (BRUKER),
MOPsZI0K paboThL, TPEOOBaHMS K KpUCTALIaM,
a Taxoke MHpopMmarmo 00
DKCTIEPIMEHTAIBHBIX TaHHBIX, TIOTYYaeMbIX B
pe3yJIbTaTe CheMKH. 2 YacTh — OIMCAHUE
mporpamMmmMHoro Komriekca Olex2 u
MOCIIEIOBATEILHOCTD PACIIU(PPOBKHU U
YTOUYHEHHS CTPYKTYpHhI. [lopsmok HauncaeHus
0anIoB: 6 6AJIIOB - OTYET COACPHKUT MOJIHYIO
nHDOpMAITHIO 0 TPUOOPE U MOXKET CITY>KUTh
PYKOBOJICTBOM K CAMOCTOSITEIILHOM paboTe B
nporpaMMHoM komiuiekce Olex2. 4-5 6amnos -
0TYeT KpaTKuid, uHpopMaIys He MoHasi, HO
rpyOble oMOKH OTCYTCTBYIOT. 2-3 Oasuia -
oT4eT opopMIIeH HEOPEIKHO,
MOCIIEIOBATEIEHOCTD PACITU(PPOBKHU H
YTOUHEHUS CTPYKTYP B IPOTPAMMHOM
komruiekce Olex2 napymena. 1 6amr -
oOyyJaronuiicss MpucyTCTBOBAJ HA
mabopaTopHOM paboTe, HO OTYET OTCYTCTBYET.
0 6a10B - 00yyaroImuiicst He TPUCYTCTBOBAI
Ha j1aboparopHoii pabore. MakcuMabHBIN
0asut 3a 3aMTy oT4YeTa paseH 4. 4 6anna -
00yJaroIuiicst BiIaieeT U3JI0KEHHBIM B OTYETE
MaTepHuasoM, OTBEYaeT Ha KOHTPOJIbHBIE
BOIPOCHIL. 3 0asta - 00yJaronIuiics BiIajaeeT
M3JI0)KEHHBIM B OTUETEe MaTepHaliOM, OTHAKO
MY OTBETE HA KOHTPOJIHHBIE BOMPOCHI
UCTIBITBIBACT 3aTPpyAHEHUs. 2 Oana -
00yJaroIuiicss HEOCTATOYHO XOPOIIIO
BJIaJICeT N3JI0)KEHHBIM B OTUETE MaTepHAIIOM,
MY OTBETE HA KOHTPOJIHHBIE BOMPOCHI
UCTIBITHIBACT 3aTpyAHeHus. 1 Oamu -

3a4CT




00yJaronuiicss HEIOCTATOYHO XOPOIIO
BIIaJICeT N3JI0)KEHHBIM B OTYETE MaTePUAIIOM,
OTBCTHUJI TOJIBKO HAa OAWH U3 3aJaHHBIX
BOIPOCOB. 0 6AIITIOB - 0OyJaronTUics He
BJIAACCT U3JIOKCHHBIM B OTUCTC MaTCpUaAJIOM,
HE OTBETWJI HU HA OJIMH U3 3aJJaHHBIX
BOIIPOCOB

Texymnii
KOHTPOJIb

Otuet no
nabopaTopHOI
pabote Ne 3

0,2

10

JlaGoparopHast paboTa BBIMOIHSAETCS B
KOMITBIOTEPHOM KJjacce. Kaxxaprit
oOyyJaronuiics mojayyaeT UHAUBUAYAIbHOE
3aJJaHuE U CAaMOCTOSATEIbHO OCYIIECTBIISIET
paciMppoBKy U YTOUHEHHUE IBYX CTPYKTYp Ha
OCHOBaHHH DKCTIEPIMEHTAIBHBIX TaHHBIX B
nporpaMMHoM koMiuiekce OLEX2. Otuetom
1Mo J1abOpaTOpHOM pabOTe SABISAETCS OTUET,
c(hOpMHPOBAHHBIN POTPAMMOIi B pe3yabTaTe
pacinpoBKU U YTOUYHEHHUS, U HOTO
MOJIEKYIIBI ¢ pabOYUM MOJIEM IPOTPAMMBI.
MaxkcuMaibHast OlleHKa 32 KOKIYI0 CTPYKTYpY
5 6amnoB. 5 6aoB - 00y4JarOUIHiCs TOTy4aeT
3a TIOJTHOCTHIO BBITIOJTHEHHYIO pabOTy U OTYET,
He coepkamuii omuook. 4 6anna -
CTpYyKTypa pacmmdpoBaHa, HO OTYET
COAEP>KUT OLIMOKHU, HaIIpUMEP, HEKOPPEKTHbIE
HOMepa aToMOB. 3 6aJiia - CTpyKTypa
pacmudpoBaHa He 10 KOHIIA. 2 Oaa -
CTpYyKTypa pacmmdpoBaHa He 10 KOHIIA, B
oT4yeTe UMEIoTCs oMOKU. 1 6at - cTpyKTypa
pacmudpoBaHa, HO C TOYKH 3PEHHS TECOPHH
XMMHUYECKOTO CTPOEHUS He a/IeKBaTHa (He
COOJTIOIEHBI BAJIGHTHOCTH aTOMOB, HapyIIIeH
MOPSIIOK CBSI3BIBAHUS aTOMOB B MOJIEKYJIE,
HapyIIeHa MEKTPOHEHTPAITEHOCTD KOMILIEKCA
u T.11.). 0 6amIoB — paboTa He BBINOIHEHA.
KoHTpoJIbHOE MEPOTIPUATHE MOKET OBITh
3a4TEHO TOJIBKO MOCIIE 3AIIUTHI OTYETA,
KOTOPBIH JTOTIOTHUTEITFHO HE OIICHUBACTCSL.

3a4CT

ITpome-
KyTOUHas
arTecTanus

CobecenoBanue

bunet conepxut 2 Borpoca, Kaxablii 1
KOTOPBIX OlleHHBaeTcs B 2 6ata. 2 6anna -
TaH MTOJTHBIN OTBET Ha BOIPOC, 00yJaroIuiics
MOXET BECTH JUCKyccuto. 1,5 Oaa -nan
OTBET Ha BOINPOC, HO O0yYaroIuics
3aTpyAHSAETCS B OTBETAX HA JONOJIHUTENIbHBIE
BOITPOCHI 10 TeMe. 1 Gaut - OTBET HE TOJIHBIH,
MpernojaBarelib BEIHYKICH 33/1aBaTh
HaBoIsIIIMe BOpockl. 0,5 6aia - oTBeT
MOBEPXHOCTHBIN, HABOJISAIIME BOTIPOCHI
BBI3bIBAIOT 3aTpy/AHEHUs. 0 6aJIoB - HET
OTBETA.

3a4YCT]

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUS

Bun

IIPOMEKYTOYHOMN
aTTeCTalluH

[Ipouenypa nposeneHus

Kpurepun
OLICHUBAHUs




OneHnBaHMe yueOHOH NesTETbHOCTH 00yUalouXcs 1o
JUCIUILTMHE TPOUCXOAUT HA OCHOBE MOJTYUYEHHBIX OIIEHOK 32
KOHTPOJIbHO-PEUTHHIOBbIE MEPOIPUATHS TEKYIIETO KOHTPOJIS.
OOyuaronuiicst BpaBe MOBBICUTH CBON PEUTHHT, PO
IpOIEYPY MPOMEKYTOUHOM aTTeCTAIlNH - 3a4eTa. 3a4eT
MIPOBOAUTCS B (POPME MUCHMEHHOTO OTBETA HAa OUJIET U

MOCJIEAYIOIIETO YCTHOTO cobecenoBanus. B aynuropun B cooTBeTcTBHU C
3a4eT OJTHOBPEMEHHO MOXKET HaXOIUThCS He Ooiee 6 oOyuaromuxcs. [om. 2.5, 2.6
buner conepkut 1Ba TEOPETUUECKUX BOMPOCA U OJTHO [Tomoxkenus

HpaKTHYECKOE 3aJ]aHue U3 TeM, BHIHOCHMBIX Ha 3a4eT. Bpems mis
MOJATOTOBKH MchMeHHoro oTBeTa 30 MunyT. CobecenoBanue
MPOBOIUTCS IO BOIpOcaM OniieTa, Npy HENPaBIIIBHOM WIIH
HETIOJIHOM OTBETE 00y4aromeMycst MOTYT OBITh 3a/1aHbl
YTOYHSIOIINE WM HOBBIE BOIIPOCHI 11O TOH K€ TEMeE, a TaKKe I10
JPYTUM T€MaM B paMKax MPOTrpaMMBbl JUCHUTUINHBL.

6.3. ITacnnopt oHaa OLIEHOYHBIX CPEACTB

Komnerennun Pesynbrarsl 00yueHus

3HaeT: pu3nuecKkrue OCHOBBI METO]a PEHTT€HOCTPYKTYPHOTO aHAIN3a,
[1K-3 BO3MO)KHOCTH U OTpaHHUYEHHS METO/1a, TpEOOBaHMS, TIPEABSIBISIEMbIE K HH |
00BEKTaM HCCIIeIOBAHUS, TPUHIIUIIBI PaOOTHI TU(PpaKTOMETPOB

'YMeeT: MPUMEHSITh TEOPETUICCKIE 3HAHUS TTPH OLIEHKE BO3MOXKHOCTH
[1K-3 MCIIOJIb30BaHUSI PEHTTEHOCTPYKTYPHOTO aHAJIU3a JJIs1 UCCIIEA0BAHMS HHHH | FH
KOHKPETHBIX 00BEKTOB

Nmeer HpaKTI/I‘IGCKI/Iﬁ OIIBIT: UCITOJIB30BaAHU KOMIIBIOTCPHBIX IIPOTpaMM JJIA

[1K-3 pacn(pOBKU U YTOUHEHHUS IaHHBIX PEHTIT€HOCTPYKTYPHBIX UCCIEJOBAaHUH, HAHHHH
BU3YyaJIN3al[MH NOTYYEHHBIX CTPYKTYp M UX ONUCAHUS

3HaeT: OCHOBBI (PU3UKU PEHTTEHOBCKUX JIy4eid, B3aUMOACHCTBUS
[1K-5 PEHTI€HOBCKUX JIy4€il C BEIIECTBOM, MPAKTUYECKOE UCIIOJIb30BAHUE SIBJICHUS
M(paKIUU pEHTTEHOBCKUX JIy4el B HaAyKe U TEXHUKE

+
_|_

‘YMeeT: IMPUMCHSATH (1)I/I3I/I‘IGCKI/IG METOAbI UCCIICIOBAaHNA, OCHOBAHHBIC HA

[1K-5 9
SBJICHUM TU(PaKLIUH, B TPOPECCUOHATBEHON JeSTEIbHOCTH

lMeeT MpakTUYECKUI ONBIT: MHTEPIPETALUN PE3YIIBTATOB

[1K-5 PKCIEPUMEHTAJIbHBIX HUCCIIEN0BAaHUI, TPOBEJEHHBIX METOIAMU H |
PEHTTEHOCTPYKTYPHOTO aHAJIN3a

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIMHBI

IMeuyaTHasi yueOHO-MeTOAUYECKASI JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1. Berman, E. ®. Kpucramnorpadus, muaepanorus, nerporpadus u
pentrenorpadus YaeOH. mocoOue sl METAJLTyPT. CIell. By30B. - M.: MeTtamryprus,
1990. - 264 c. umn.

0) OononHumenbHas IUmepamypa:
1.  Eropos-Tucmenko, 0. K. Kpucramnorpadus u kpuctaiioxumus
[Texct] yueOHMK 11 By30B 110 cniennanbHocTH "Teonorusa" 0. K. Eropos-




Tucmenko ; moxa pen. B. C. Ypycosa ; Mock. roc. yH-T uM. M. B. JlomoHOCOBa,
I'eon. daxk. - 3-e uzn. - M.: Yuusepcurert, 2014. - 587 c. ui.

8) omeuecmeenHule U 3apyOedHCHbLE HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1. JKypHan HeopraHM4eCKOW XUMUHU
2.  KoopavnHaluHMOHHas XUMUS
3. XypHan CTpyKTYpHOU XUMHH
4.  XKypnan obuieit xumuu

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. IlpuHuun paGoThl U YCTPOMCTBO PEHTI€HOBCKOIO MOHOKPHUCTAIBHOTO
mudpaxkromerpa D8 QUEST (BRUKER)

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHotl pabomsl CmyoeHma:

1. Ilpunumn paGoThl U YCTPOMCTBO PEHTTEHOBCKOTO MOHOKPUCTAIBLHOTO
mudpakromerpa D8 QUEST (BRUKER)

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas I0OKYMEeHTaIl U

Her
[Tepeyenb MCMoOIB3yEMOro MPOrpaMMHOTO 00ECTICUEHHUS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

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

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -The Cambridge Cristallographic Data Centre(31.12.2023)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUIITHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bup 3ansTuii . I_l MpeIyCTaHOBICHHOE MPOTpaMMHOE 00ecTIedeHHe, UCTIONb3yeMOoe s
al pa3JIMYHBIX BUJIOB 3aHATUN

Komnbrorep co cTaHiapTHBIM MPOTPAMMHBIM 00€CTICU€HHUEM, BBIXO/I B
nHTepHET, 6a3a qaHHbIX CCDC, cienuain3upoBaHHOE MPOTPAMMHOE
oOecrieucHue,

CamocrogrenpHasgs 208
pabora ctynenta  |(la)

707 [KommbrorepHsiii kiace ¢ OC Windows XP, cnennani3upoBaHHOe
JlaGopaTopHbIe 3aHATHS (

1) |mporpammuoe obecniedenue OLEX, 6a3a nanasix CCDC

et 202 |KommbroTep co cTaHAAPTHBIM IPOrpPaMMHBIM 00€CTIeYeHHEM, TPOEKTOP,

(1a) pxpan
KonTpons 03 KoMnbroTep co cTaHAapTHBIM IIPOrpaMMHBIM 00ecIieueHHEeM, BBIXO] B
CaMOCTOSITENIbHOM (1a) nHTepHET, 6a3a nanHeix CCDC, cnennanu3npoBaHHOE MPOrpaMMHOE
paboThI obecrieueHue,
307
3auer He npenycmotpeHno

(1a)

JlaGoparopuslie 3ausaTH 209  |Crienanu3upoBaHHas J1a0opaTopusi ¢ MOHOKPHUCTAIBHBIM




(1a)

midpakromerpom Bruker D8 QUEST, mukpockonom st otbopa
KPHCTAJJIOB.

[IpakTnueckue 3aHATUS
Y CEMUHApPBI

202
(1a)

KoMrmiproTep co cTaHAapTHBIM IPOrpaMMHBIM 00€CTIEYeHHEM, TPOEKTOP,
DKpaH




