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1. Ilesin ocBOEHUS AUCHMUILIMHBI

Llenp mucHUIUIMHBI — c(HOPMHUPOBATH Y MAaruCTPaHTOB (DyHIaMEHTAIbHBIC TPEICTABICHUS O
TEOPETUUYECKHX OCHOBAX HKCIIEPUMEHTAJIbHBIX METOJOB HCCIEIOBAHUS CTPYKTYPHI MOJEKYJ, HAYYHUTb
ONTUMAJIBLHOMY BBIOOPY METOJOB JUIsl PEIICHMs] TOCTAaBICHHBIX 3aJady M JejlaTh 3aKJIIOYEHHs Ha
OCHOBaHUU aHAJIM3a U COMOCTABJICHUS BCEM COBOKYMHOCTH MMEIOLINXCS TaHHBIX. COBPEMEHHbBIN X UMUK
00s13aH XOPOIIO OPUEHTUPOBATHCS B IKCIIEPUMEHTAIBHBIX METO/IaX UCCIEAOBAHUS CTPYKTYPhI MOJICKYII,
3HAaTh MX BO3MOXKHOCTH, CHJIbHBIE U CJIa0ble CTOPOHBI, YMETh MPUMEHSTh UX MPU PEIICHUU CTOSIIUX
nepen HuM 3ana4. OcBoeHUE JaHHOTO Kypca MO3BOJISET CO3/1aTh HAYYHYIO M MUPOBO33PEHUYECKYIO 0a3y
JUTSL TanbHeIe npogeccuoHaNnbHON AeSITETbHOCTH MarCTPOB.

2. MecTo qucuumMHbl B cTpykType OIT

JucuurmHa OTHOCHTCS K 00s3aTeNbHOW 4acTh 00pa3oBaTeNbHOM MporpaMmbl. JlucuurinHa
HampaBieHa Ha (opMUpOBaHUE (YHIAMEHTAJIbHBIX IPEICTABICHUN O TEOPETUYECKUX OCHOBaX
IKCIIEPUMEHTAIBHBIX METOJIOB MCCIIEOBAHUS, JOJDKHA HAYYUTh MaruCTpaHTa ONTUMAILHOMY BEIOOpPY
METOJOB [UIsl PEIIECHUs IIOCTaBICHHBIX 3a]ad, JAejJaThb 3aKIYCHHs Ha OCHOBAHMM aHAIN3a U
COIOCTaBJICHHUS BCEH COBOKYMHOCTHM HMMEIOIIMXCS JaHHBIX. COBpEMEHHBIM XMMHK O0s513aH XOpOIIO
OPUEHTUPOBATbCA B HKCIEPUMEHTAJIbHBIX METOAAX HCCIENOBaHMUS CTPYKTYPBl MOJIEKYJ, 3HaTb HX
BO3MO>KHOCTH, CUJIbHBIE U CJIa0ble CTOPOHBI, YMETh IPUMEHSTh UX MPU PELICHUU CTOSILHUX MEPE] HUM
3agau. Kypc «MeTtoasl MccieoBaHUS CTPYKTYPbl MOJIEKYID» (OPMHUpYET IMpelcTaBieHHs 00 oOmmx
NOJX0JaX K BBIOOPY OKCHEPUMEHTAJIbHOIO METO/JAa M IMPAaBUIBHOM METOJUKU IPOBEIEHUS
COOTBETCTBYIOLIETO (PM3UUECKOr0 3KcIepuMeHTa. B kypce moapoOHO paccMaTpUBaIOTCs TaKUe pa3ziesibl
METO/JOB HCCJIENOBAaHUS Kak: CIEKTPAJIbHBIE METOJBl; MHMKpPOBOJIHOBas crekrpockonus; WK
CHEKTPOCKONHUS M CIEKTPOCKONHUS ~ KOMOMHAIMOHHOTO  PACCESIHMSA;  METOAbl  3JIEKTPOHHOM
CHEKTPOCKONUM - CHEKTPOCKONHUS B BUAMMOW M ynbTpaduoneroBoir (YD) o00macTsX; METOJbI
PE30HAHCHOM CIEKTPOCKOMNMM: sJICPHBIM MarHUTHBIN pe3oHaHc (SIMP), anekTpoHHBINH NapaMarHUTHBIN
pezonanc (OIIP); merox Macc-cieKTpoMeTpuu; IU(PpPaKLMOHHBIE METO/bI UCCIEOBAHUS CTPYKTYpPBI
MOJIEKYJ: peHTreHorpagus; ra3oBas dJIEKTpoHOrpadusi; PpPEHTTEHOBCKas (boTO3eKTPOHHAS
cnektpockonus (POIC).

Baxnasg poip B Impolecce OCBOEHHsS JaHHOIO Kypca OTBOJUTCS CaMOCTOSATENbHOH paboTe ¢
Hay4YHOW MEePUOJNYECKON JIUTEPATYpOi U 3JEKTPOHHBIMU OUOINOTEKaMH.

Kypc «Mertoasl wHccieoBaHUs CTPYKTYphl MOJIEKYJD» Oa3upyercsi Ha MpeIIecTBYIOLIEM
U3YYEHUHU TaKMX JUCHUIUIMH, Kak «/30paHHble TJ1aBbl KBAaHTOBOM MEXaHHKH MOJIEKYJ,
«KoMnbroTepHble TEXHOJOTMM B Hayke M oOpa3oBaHuu» U «COBpEMEHHbIE METOJbl HCCIIEAOBAaHUS
KUJKOKPUCTAJUIMYECKUX MATEPUATIOBY.

Jli1s 0CBOGHHUS JAHHOM JUCHUIUIMHBI 00y4YaroIUNCs TOJIKEH:

3HaTh:

- CBOMCTBA IIPOCTBIX MOJIEKYJI U CIIOKHBIX COCIUHEHUU B PA3JIMUYHOM arperaTHOM COCTOSHHUH
(HeopraHu4eckre M OpraHMYecKHe BelleCTBAa M MaTepualbl Ha MX OCHOBE); HOMEHKIATypy
HEOPraHUYECKUX U OPTaHMYECKUX COEIUHEHUI;

- OCHOBHBIC TOHSATUS M 3aKOHBl (DU3MYECKOW M OPraHM4ecKOoW XUMHM (XUMHUYECKHUE CBS3H,
(a3oBble MEpeXo/bl, arperaTHbIE COCTOSIHUSA, 3aKOHbI TEPMOJMHAMMKH U T.1.), (yHIaMEHTalbHbIE
3aKOHOMEPHOCTEH (PU3NUECKUX SBICHMUIA;

- o01111Me IpeCTaBICHUS O 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUECKUX PEaKIINA;

YMers:

- TPOBOJUTH (U3NYECKUN ODKCIIEPUMEHT, oOpabaTbiBaTh M 00CYXIaTh AKCIEPUMEHTAIbHbIE
3aBUCUMOCTH

- QHAJIM3MPOBATh MOJIYYEHHYIO HH(POPMALIUIO U JIeNIaTh 00001IatoII1e BbIBO/IbI,

- OCYIIECTBJISAITh  MPOEKTHO-HUCCIEAOBATEIBCKYIO  JESATEIIBHOCT B paMKaxX  H3y4yaeMoH
JUCLUIIVHBL,
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Hwmers:

- HaBBIKM HCIIOJIb30BAaHMS COBPEMEHHBIX 0a3 JAHHBIX MO HCCIICAOBAHUSAM CTPYKTYpPBI MOJICKYJ B
TBEPJIOM U ra3000pa3HOM COCTOSIHUU,

- HaBBIKM HCIIOJIb30BAaHHUA KOMIIBIOTEPHBIX TPOTpaMM  JJIsl KOJMYECTBEHHOH 00paboTKu
pE3yJIbTaTOB DKCIIEPUMEHTA,

- HaBBIKU IIPOBEJICHUs] KAYECTBEHHOTO ¥ KOJIMYECTBEHHOI0 XUMHYECKOr0 aHAJIA3a.

VYcnenHoe OCBOGHHME JaHHOM AMCHUIUIMHBI OyAeT CHocoOCTBOBATH I'OTOBHOCTH CTYJIEHTOB K
IIPOXO0KICHUIO IIPOU3BOACTBEHHOM NPEIIUIUIOMHOM IIPAKTUKU U BbIoJaHeHU0 BKP.

3. IlllanupyemMble pe3yJbTaThl 00yYeHHs 10 JHCHHUIIJIMHE

3.1. KomnereHunu, GopMHUPOBAHHIO KOTOPBIX CIIOCOOCTBYET TMCIMILINHA

[Tpu ocBOGHMYU TUCIMILIMHBI (HOPMUPYIOTCS CIEAYIONIME KOMIIeTeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o nanHoMy HampaBIeHUIO OATOTOBKU:

a) obmenpodeccuonansubie (OIIK):

OIIK-1: crocoOeH BBIMOJIHATh KOMIUIEKCHBIE SKCIIEPUMEHTAIBHBIE U PAaCcUeTHO-TEOPETUUYECKUE
UCCIICIOBAaHUS B M30paHHOI OOJIACTH XMMHH WM CMEXHBIX HayK C HCIIOJIb30BAaHHEM COBPEMEHHBIX
npubOOpoB, MporpaMmMHOro odecredeHus u 6a3 JaHHBIX TPO(HEeCCHOHATFHOTO Ha3HAUCHUS.

OIIK-2:  cmocobeH  aHaNMM3WpPOBAaTh, HWHTEPIPETHPOBATH W 0000mATh  pPE3yNbTaTHI
9KCIIEPUMEHTAIBHBIX U PACYETHO-TEOPETHUECKUX paboT B M30paHHOW OOJACTH XMMHUU WM CMEKHBIX
HayYK.

0) npodeccuonanpubie (I1K):

[1K-1: cnoco0eH HCIONB30BaTh COBPEMEHHBIE MOAXOBI K CO3AaHUI0 HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEpUaOB C 3aJJaHHBIMU CBOMCTBAMH, a TAK)KE UX MOAU(PHUKAIIUY.

3.2. [lepeyeHs NJIAHHPYEMBIX Pe3yJILTATOB O0y4YeHUS] MO JAMCHUILUIMHE, COOTHECEHHBIX C
HHIUKATOPAMH IOCTHKeHHs GOpMHUPYeMBbIX KOMIIeTeHIIUMH

B pesynbrare 0CBOCHUS TUCIUILTHHBI 00YJaIONIHIACS JOIDKEH:

3HAaTh:

- OCHOBBI TEOPHUH PA3/ICTIOB XUMHUH U (PH3HKH, CBSI3aHHBIE C MCCIEOBAHUEM CTPYKTYPHI MOJIEKYIT
(OIIK-2);

- METOJIMKH MPOBENCHHS (PU3NIECKUX IKCIIEPHIMEHTOB, HAIPABJICHHBIX HA HCCIIEIOBAHNE
ctpyktypsl Mmonekyin (OITK-1), meTonsl cuHTe3a 1 aHanu3a uccieayembix oopasuos (ITK-1);

- IPUHIIMITAATBHBIE CXEMBI OCHOBHBIX MTPHOOPOB, MCIIOJIb3YEMBIX B (PU3NYECKHUX IKCIIEPUMEHTAX,
HAaIPaBJICHHBIX Ha TOJTy4eHre HHpopManuu o cTpykrype mosekyn (OITK-1);

- METOJIMKH TTOTy4eHHs 1 00pa0OTKH IKCTIEPUMEHTAIIBHOTO MaTepHaia, mojrydaeMoro B
pa3IuYHBIX MeToax (usmyeckoro uccnenosanus (OI1K-2);

- OCHOBHBIE pacyeTHbIE KOMIIBIOTEpHBIE MPOTPAMMHBIE TPOIYKTHI IS TEOPETUYECKOTO
MOJIENIUPOBaHMs (PU3NUECKUX MPOILECCOB, 0(OPMIIEHHUS NPAKTUYECKUX PA0OT W BapHAHTHBIX 33JaHUM,
00paboTku pe3ynbraToB puszndeckoro sxkcrepumenta (OIMTK-2, TIK-1).

YMerTs:

- TPUMEHSTh 3HAHWE OCHOBHBIX (H3MUECKUX W XUMHUYECKHUX 3aKOHOB TPU TIOIYYCHUH H
00paboTke sKkcniepuMeHTabHoro Matepuaina (OIMK-1);

- Ha OCHOBaHWH 3HAHWHA OCHOBHBIX (U3WYECKUX W XUMHUYECKUX 3aKOHOB BBIOpATh (PH3MUECKUIA
METOJ JUIs IoJy4YeHus: Heooxoaumon uadopmaruu (OITK-1);

- IOJTy4aTh U 00pabaThIBaTh MOyYCHHBIC SKCIIepUMEHTabHbIC AanHble (OITK-2);

- aHATM3UpPOBATh HAYYHYIO JIUTEpaTypy C LeJIbl0 MpUMEHEHHs €€ npu 0O0CYXKIECHUH
sKcrepuMeHTabHbIX pe3ynabTatoB (OITK-1, OTIK-2);

Wwmetsb npakTuyeckuii onbIT/MIMeTh HaBBIKH:
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- HaBBIKM BJIAJICHUS OCHOBHBIMH TIPEACTABICHUSMU O TEOPETUYECKUX OCHOBAaX (PU3MUECKHX
METOJIOB UCCIICIOBAaHMsI CTPYKTYpHI 1 cBoUcTB MoJiekyi (OITK-1);

- HaBBIKM BIIQJICHUSI METOAUKAMH TOIY4YeHHUS U 00pabOTKU SKCIEPHUMEHTaIbHOrO0 Marepuala, B
TOM YHCIIE C PUBIICUCHHEM HH(POPMAIMOHHBIX 0a3 naHHbIX (OI1K-2);

- HABbIKM BIIAJICHUS METOAMKAMHU CTAaTUCTHUYECKOH OOpabOTKH HaHHBIX, OLIEHKHM TOYHOCTH M
HAJICXKHOCTH MOJy4eHHBIX pe3ysbraToB (OI1K-2);

- UMETh MPAKTUYECKUN ONBIT MOJETUPOBAHUS (PUINYECKUX IPOLECCOB, TEOPETHYECKOTO H
HKCIEPUMEHTAIBHOTO  MCCIIEOBaHUS  (U3UKO-XMMHYECKUX CBOMCTB BEIIECTBA UM Pa3IUYHBIX
XUMHYECKHX TPEBPAIICHNI B Ta30BOM M KOHAeHCHpoBaHHOM cpemax (ITK-1).

- UMETh CIIOCOOHOCTb NPUMEHSTH OCHOBHBIC 3aKOHBI XMMHUHU IpH OOCYXJEHUH MOJYyYSHHBIX
pesyibraros (OITK-2).

4. O0beM U coiepsKaHHe TN CHUTITIHHBI
OO0BbeM AUCIMILIMHBI COCTABISIET 4 3aueTHBIX equHul] (144 akaeMUIecKuX 4acoB).

4.1. Conep:xkaHue AUCHUILVIMHBI 10 pa3genamM (TeMaMm), COOTHECEHHOe C BHJIAMH U
TPYI0€MKOCTbIO 3aHATHM JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENBHON pabOThl 00yYaAIOUIErocs Mo IUCIUILUINHE
yKa3aH B y4eOHOM IIJIaHEe 00pa30BaTEIIbHON TIPOTPaMMBI.

Ne Bunpel 3anaruii, ux @opMBbI TEKYIIETO
/1 Paznenst (TeMsr) = 00BEM (B ak.uacax, Mo KOHTPOJISL yCIIEBAEMOCTH (110
TIACIIATUTAHBI 3 OYHOI (hopMe 00yUeHNsT) OYHOM (opMe 00yUeHHs)
=
8 3aHATHA 3aHATus @ .
JIeKIIAOH- ceMHHap- OpPMBI IPOMEKYTOUHOU
HOI'O THIIA CKOT'0 THUIIa arrecralmuu
1. | BrogubIii. 3 2 2 nabop. | BxomHoit KOHTPOJb u
Brenenue B pOoOIEMaTHKY 3aHSTHE JUarHoctuka. TecTupoBaHHE
JIACIIUIUIVHBI, MIpEJCTaBIEHUE OCTAaTOYHBIX 3HAHWK (U3UKH,
paboueil mporpamMMBbI, OCMBICIICHHE HEOPraHUYECKOU XUMUH,
TpeOoBaHMIA K opraHu3anuu OpraHUYEeCcKOMI XUMUH,
npoiiecca o0OyueHwus, MaTeMaTHKH, W30paHHBIX TJIaB
caMoOCTOSITeIbHOU paboTel U (hopm KBaHTOBOU MEXaHUKH
aTTeCTalUH. MOJIEKYJI, CTPOCHUS BEILLECTBA
Obmas XapaKTepHUCTUKA c MOCJEAYIOLUM
3KCIIEPUMEHTAIbHBIX METOJIOB 00CYyKJICHHEM PEe3yJIbTaToB.
ucclieloBaHus Moliekyi. llpsmas u
oOpatHas 3a/1aua MeTozA.

XapakTepuCTHIECKOE BpeMsl METO/Ia.
BBosHOE  ceMuHapckoe — 3aHATHE
(obcyxnenne pabodeld MpPOTpPaMMEL,
pacnpenenieHue  TeM  JIOKJIAJIOB,
oOcyxxaeHue TpeOboBaHUH K padoTe
Ha CEMUHAPCKUX 3aHSITHUSIX).

2. CrexTpallbHbIE METOIBI: 3 4 2 mabop. | Komnokeuywm, JIOMAaIIHHE
MHUKPOBOJIHOBAs CIIEKTPOCKOIIHS; 3aHATHE | 3aJIaHUsA, 3alUTa OTYETOB IIO
HK- CIIEKTPOCKOTIHS u nmabopaTopHoOii padore.

CHEKTPOCKONHSI ~ KOMOWHAIIMOHHOTO
paccesHUs; METOABI BJIEKTPOHHOM
CHEKTPOCKOIIHU - CHEKTPOCKONHS B
BUJMMO U yibTpaduonetooii (YD)
00JI1acTsIX.

3 MeTobl pe3oHaHcHOW | 3 2 2 nabop. | Kommoxsuywm, JIOMAIITHKE
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CHEKTPOCKOTIHIH: STIEPHBII 3aHATHE | 33/IaHUs, 3alIUTa OTYETOB IIO
MarHuTHeIi ~ pe3oHanc  (SIMP), nao. paborte. OnopHerit
3JIEKTPOHHBIN rapaMarHuTHBINA KOHCIIEKT JIOKJIajia.

pesonanc (DI1P).

Hoknan mo pasgeny 3 u ero

o0CyXKJIeHHe

[ToxGop nuTepaTypsl I JOKIAAa MO

pasmeny 4, pa3paboTKa KOHCIIEKTa

JIOKJIaJ1a ¥ IPe3eHTALlNH.

4 MeTton Macc-CIIEKTPOMETPHH. 2 2 nabop. | KommokBuyMm, yCTHBIH TOKIAI.
MeTtoapl ompezeneHusl JAATIOIBEHOTO 3aasaTre | CIHCOK JUTEpaTypshl.
MOMEHTa MOJICKYbI. Koncmnekr JOKJIaa,
Hoknan mo pasgeny 4 u  ero Mpe3eHTanusl.
o0cyXIeHue.

[MonGop nuTepaTyphl 1Jis AOKJIaAa MO
pasmeny 5, pa3paboTka KOHCIIEKTa
JOKJIaZia ¥ IPE3CHTAINH.

5 Hudpaxronsse METOJIBI 2 2 mabop. | KommokBuywm, YCTHEII MOKIA.
HCCIIEIOBAHUSL CTPYKTYPBI MOJIEKYI: 3anstie | CrMCOK TUTEpaTypshl.
peHTrenorpadus; ra3oBas Koncnekr JIOKIIaja,
ANEeKTpOHOTpadusl. MIpEe3eHTAINA.

Hoxnan no paszzgeny S.

6 3akmountenbHblid.  [logBenenne wu 2 nabop.
aHaIn3 MTPOMEKYTOUHBIX 3aHITHE
pPEe3yIbTaTOB OCBOCHUS TUCITUTUIAHBI

HToro 1o nuCLUILINHE: 12 12 DK3aMeH

4.2. Pa3BepHyTOe ONMCAHUE COAEPKAHUSA AUCHMILIUHBI N0 pa3jienaM (TeMam)

4.2.1. Coaep:kaHue JEKIHOHHOTO MAaTepHaJa 1o pa3aejiam

Ne Ne .
OcHOBHOe coep:KkaHue JIeKIHit
TEMbI JIEKIIUU
Metoapl UCCIIEI0OBAHUS CTPYKTYPBI MOJIEKYJI KaK HAYKa
BBGIL@HI/IG. OnpeneneHHe METOA4OB HCCIICAOBAHUA CTpYKTprI MOJ'IeKyJ'I
Kak Hayku. [Ipeamer u 1eId METOJOB UCCIENOBAaHUS CTPYKTYPhl MOJIEKYJL.
1 Hcmopuﬂ BO3HUKHOBEHUA HAayKu. OCHOGHble amansl  pas3eumusl. PO/lb
1 omevyecmeeHHblXx yll@Hblx 6 pa36umuu HayKM. 3Hall€Hu€ Haylcu 6 pa36umuu

opyeux ompacieu 3Hauus u npouzsoocmea.* llpsmas u oOpaTHas 3amayu.
[ToHsiTHE KOPPEKTHO W HEKOPPEKTHO TIOCTaBIeHHBIX 3amad. OOmias
XapakTepUCTHKa METOJIOB. B3auMojelcTBHE W3Iy4eHHs C  BEIIECTBOM.
[Tornomenne, ucrmyckaHue, paccesHue. UyBCTBHTENBHOCTh M pa3pelIaromias
CIOCOOHOCTh MeToAa. XapaKTePUCTHIECKOE BpeMsl METOIA.
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MounekynspHasi CIIEKTPOCKOITHS

Mornekynsapaast crnektpockonus. OOnacTH NpPUMEHEHHS MOJCKYISPHOM
CIEKTPOCKONMM B XUMHH. Pasmensl crnekrpockonuu. TeXHUKa MONEKYISIpHOM
2 CITIEKTPOCKONTUU. MeTon MHKpOBOJTHOBOM crnekTpockommun (MBC). Yporamn
BpalIaTeIbHONW SHEPTHH JUTA Pa3IMYHBIX TUIOB Monekyl. [IpaBuna otOopa, BUI
BpalaTeNpHoOro cnekrpa. OrmpeneiaeHHe BpallaTelbHBIX IOCTOSIHHBIX U
2 TEOMETPHUYECKUX TapaMeTpPOB W3 BPAIIATENIbHOTO CHEKTpa IOTJIOMEHUS.
Hpunyunuanenas  cxema  paouocnekmpomempa.  Ipgexm  [mapxa.
Onpedenenue OUnonbHbIX MOMEHMO8 MOJIEKYIL.

OmnpeneneHne 4acTOT KoJeOaHWH, aHTapMOHWYHOCTH W DHEPTUH
nmuccormaruu 13 MK u KP konebarensHbIX ciekTpoB. HopMansHbIe KOeOaHus,
3 npaBwia oTOopa, (GOpPMBI HOPMalbHBIX KoJicOaHui. OnpeneseHue THIa
CUMMETPUU MHOTOATOMHBIX MOJIEKYJI.

ONEeKTPOHHBIE  CHEKTPHl  TOTJOMIEHUS  MHOTOATOMHBIX — MOJIEKYIL.
XapakTepUCTHKH DIEKTPOHHBIX ITepexo10B. POTOAIEKTPOHHAS CIIEKTPOCKOITHSI.

MeTo 1l Pe30HAHCHOM CIIEKTPOCKOINH.

@u3nYecKUe OCHOBBI SIBJICHUM SJIEPHOTO MAarHMTHOIO PE30HAHCA.
XUMHUYECKUI CABUI M CHOUH-CIMHOBOE pacuiemieHue B croekrpax SMP.
4 OTHOCUTENbHBIA XUMUYECKUN CIBUI, €r0 OMNPEICICHHE U HCIOJIb30BAHUE B
XUMHUU JUIS ONIPEACNICHUsl CTPYKTypbl Mojiekyn. SIMP nHa BCu JIpYrux sgpax.
3 Ilpumenenue cnekmpos AMP ¢ xumuu. TexHuka u memoouxa KCnepumeHmd.
[IprHOUTIBI  CHIEKTPOCKONMH  BIIEKTPOHHOTO IapaMarHUTHOTO (CITHHOBOTO)
pe3oHaHca. YcmoBue Bo3HHKHOBeHHss OIIP. g-gaktop u ero 3HaucHwme.
Ceepxmonkoe pacwennenue cucnara IIIP npu g3aumodericmsuu ¢ OOHUM U
Heckoabkumu aopamu. bBrok-cxema OIIP-cnekmpomempa, O0ocmourHcmea u
HeQoCmamKu Memooq.

Meroa Macc-ClIEKPOMETPHH.

OcHOBBI MeTOJa Macc-CHeKTpoMeTpuu. JlucconnaTUBHAs HOHU3ALMUS.
4 5 [lpuHnMnManbHas cxeMa Macc-CIeKTpoMmeTpa. MiaeHTuduKanus BemecTB.
XapakTeprucTHUECKHe OCKOJO4YHbIE HOHBL [IpruMeHeHue Macc-CIeKTpOMETPUH
JUISL  ONpeNeleHus CTPYKTypbl oOpranndeckux BemiecTB. OmnpezeneHue
MTOTEHITMAIOB MOHU3AIIMU M YHEPTHH Pa3phIBa CBs3eH.

5 JndpakmoHHbIe METOBI HCCIIEIOBAHNS CTPYKTYPhI MOJIEKYII.

6 Obwue  ocobennocmu  OUPPAKYUOHHLIX — Memo0os.  Huppaxyus
penmeenosckux ayuel. Ypasuenue Bbpeeea. Memood nopowxka Jlebas-Llleppepa.
Merton moHokpuctaimmia bperra. OmnpexneneHre mapaMeTpOB KpPUCTAILTHYECKOM

CTPYKTYPBHI.
Ipunyunuanenas cxema dnekmponozpaga. Ycnosus  nposedenus
9NEeKMPOHOZPaAPUIECKO20 IKChepumenma. Mertoasl pacudpoBku

uekTpoHorpamMm.  OmpeneieHne TIeOMETPUYECKHMX MapaMeTpoB  METOJIOM
ra3oBoil 3neKkTpoHOorpaduu. Bo3MOXKHOCTH Ta30BOW D3JIEKTpOHOrpaduu MpH
UCCJICIOBAHUY CIOXHBIX MOJIEKYJL.

*
) IIpumeuanue. TekcT, BbIJENEHHBIM KypCHBOM, IpeIHA3HAYEH JII CAMOCTOATEIbHOW MPOpabOTKH
CTYJIEHTOM.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

[Ipu npoxoxaeHnn 1a00PATOPHBIX 3aHATUH 10 METOAAM UCCIICIOBAHUS CTPYKTYPBI MOJIEKYJT
CTYJICHTBl MMEIOT BO3MOXKHOCTh HCIIOJIB30BaTh MPUKIIAJHBIE KOMIBIOTEPHBIE MPOrPaMMbl, UMEIOIINUECS
Ha Kadeape, s odopmiieHUs H O0paOOTKH pe3yJibTaTOB J1a00pAaTOPHBIX PadOT M BBITOJIHEHHUS
KOHTPOJIbHBIX 33JJaHUM.
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[lpy wm3yyeHMH HaCTOSIIEH JAWUCHMIUIMHBI ~HCTOJB3YIOTCS  CICAYIOIIME HHHOBALMOHHBIE
o0Opa3oBaTebHbIC TEXHOIOTHH:
- y4eOHO-HCCIeOBATENbCKHE 3aJa9d TIPH TPOBEACHNH JIA0OPATOPHBIX 3aHATHI;
- pa3HOYpOBHEBOE O0yUEHHE; YPOBHEBOE IMPOBEIEHNE KOJUIOKBUYMOB;
- IPOEKTHOE 00yYEHHE C UCTIONIb30BAaHUEM Ha JICKIHUSIX MYJIbTUMEIUUHBIX TPE3CHTAIINN];

- TEXHOJIOTHS PAa3BUTHSI KPUTUIECKOTO MBILIUICHHUS;

- pEeHTHHTOBasl CHCTEMA; PEUTHHT YPOBHS yUeOHBIX OCTHKEHHH CTYIEHTOB; IMMCbMEHHBIA 3a4eT C

SIIEMEHTAMH PEHTHUHT A,

- THPOPMALIMOHHBIE TEXHOJIOTHH (YTCHUE JIEKIUI C UCTIONB30BAaHMUEM MYJIbTUMETUINHBIX

npe3eHTanuii; ucnonb3zoBanne JNOC «Moil yHUBEpCHTETY).

Yrtenue JeKUUHA MO METONAM HCCIEIOBAaHUS CTPYKTYPHl MOJEKYJ] IPOBOAUTCS C HCIOJIb30BaHUEM
MYJbTUMEAUNHHBIX Tpe3eHTalui. MaTepual JIeKIUN 4YeTKO CTPYKTYPUPOBaH, 32 CYET Yero 3KOHOMHUTCS BpeMs
Ha PUCOBAaHUE CXEM, HamucaHue GOpMyJ U APYTHX CIOKHBIX OOBEKTOB, MOSBIAETCA BO3MOXKHOCTD YBEJINYHUTh
00bEM H3JIaraeMoro MaTepHajja, XOpOILIO WJUIIOCTPUPOBATh JIGKIHIO CXEMaMM, PUCYHKaMH, (opmynamu,
ITIOJIHOLIBETHBIMH q)OTOI‘pa(bI/ISIMI/I n T.AO. CT}/ILCHTaM MpeaAOCTABIIACTCA BO3MOXHOCTL KOIMHMPOBAHUSA
MPE3eHTalri sl CAaMOIIOATOTOBKH U TIOATOTOBKH K SK3aMEHY.

IIpu npoBeaeHnu J1aG0PATOPHBIX 3aHATHIl HE MEHEe OJHOro 4aca u3 IByX (50% BpeMeHH) OTBOAUTCS
Ha CaMOCTOSITENILHOE BBITIONIHEHHE 3a7anuii. JlTabopaTopHbIe 3aHATHS CTPOSITCS CIACTYIOUIMM 00pa3oM:

BBopHas yacth (11e1m 3aHATHSI, OCHOBHBIE TEOPETUYECKHE BOMIPOCHI pa3ziena Kypca).
Brinaua uHIUBHYya IbHOTO 3a0aHUS.
CamocTosITeNTFHOE BBITIONTHEHHE 33aHUS Ha OLICHKY.
Paz00op TUIOBBIX OMIMOOK MPH BHIMOJIHEHUH 33/1aHus (B KOHIIE TEKYIETO 3aHSATHS WM B HaJaie
CIIETYFOIIIETO).
s mpoBeneHus 3aHATUI nMeeTcs OaHK 3aAaHui, An¢epeHIMPOBAHHBIX 10 CTEICHU CIOXKHOCTH.
Kypc «Metoibl nccneqoBaHus CTPYKTYPBl MOJIEKYID» IEIUTCA Ha MATh MOAPA3/IeioB, 0
MaTepHaIy KOTOPBIX CAAIOTCS KOJUIOKBUYMBI U BBIITOJHSIOTCS J1a0OPaTOPHbIE PadOTHI.

B Hauvane cemecTpa Ha NEpBOM BBOJHOM 3aHSATHH IO AWCLUIUIMHE CTYIEHTOB 3HAKOMSAT C
MOPSIIKOM ~ OCBOGHHUSI Bcero Kypca «MeToabl HCCIeOBaHUsl CTPYKTYPbl MOJIEKYII», a TaKke
MOCJIEIOBATEIHFHOCTHIO MPOXOXKACHUS PAKTUIECKUX 3aHATUNA. Ocoboe BHUMAHUE YIEISACTCS AUCIHUILINHE U
TEeXHUKE O€30MacHOCTH NMPH BBHINOJHEHUH CTyAEHTaMHM JiabopaTopHbIx padot. [lompobHo paccmarpuBaeTcs
nopsiok  odopmileHUst TpadMUecKol W pacdyeTHOM uacTeld 1abopaTopHBIX paboT, YKasbIBaeTcsh Ha
[PaBUIBHOCTh HAIIMCAHKS BBIBOJIOB PAa3BEPHYTOrO Xapakrepa.

1. Tlpoepsiercs Ka4ecTBO MPEABAPHUTENHHON MOATOTOBKH CTYAEHTAa K BBIOJHEHHIO JIAGOPaTOpHO#l paboTsl ¢
OIICHKOM: TUIaH BBIMIOJIHEHUS pa0OThI, 3aITUCH B JJa00PaTOPHOM XKYpHAJIE.
2. OuenuBaercs paboTa CTYJIEHTa B KOMIBIOTEPHOM KJIACCE HEIOCPEICTBEHHO TIPU  BBIIOJHEHHH U
npeaBapuTeIbHOM 0pOpMIEHUH PadOTHI.
3. TIpoBepka ¥ BBICTAaBIICHHE OIIEHKH 32 OTYET IIPOBOJHUTCS HA OJJHOM U3 BYX MOCIEAYOMMX 3aHATHI. CTyqeHT
HE JIOITyCKAeTCsI K BHIMOIHEHHUIO CIIeAYyolei TabopaTopHOi paboTe, eciii OH He OTYHTAIICS TI0 MPEIBITYIINM.
B psne nabopaTopHbIX paboT BKIIIOYAIOTCS 3JIEMEHTHl HAYYHBIX HCCJICAOBAaHMH, KOTOpbIE TPeOYIOT
yIIIyOJIeHHOW CaMOCTOSITENbHOM NpopabOTKM TeopeTHyecKoro marepuana. Takue paboOThl BBLIAIOTCS
HaunboJiee yCIEeIHBIM CTYICHTaM.
Ilpn mpoBepeHUM JIEKUMH M J1a0OPAaTOPHBIX 3aHATUH HCIOJB3YETCS Pa3lWYHOE NPUKIATHOE

el A

nporpaMMHoe obecrieueHune, Haxomsieecs B cBobomHom gocryme (Libre Office) u untepuer-pecypcst
(OBC «YumBepcurerckas Oubamoreka online» http://biblioclub.ru/, cucrembr momcka Hay4uHOI
undopmanmu:  http://elibrary.ru/;  http://www.sciencedirect.com/, http://webbook.nist.gov/chemistry/,
http://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cqi, u ap.

6. YueOHO-MeTOAMYECKOe 00ecreyeHre CaMOCTOSITeIbHOM padoThl 00y4YaroLuXCst

B nauane CEMECTpa, Ha IMEPBOM BBOJHOM 3aHATUH MO JUCHUIUIMHE CTYACHTOB 3HAKOMAT C IMOPAAKOM
OCBOCHUA BCETO Kypca «METOIBbI HUCCIICOJOBaHUA CTPYKTYPhbI MOJIEKYJD» n €ro pasacios,
MOoCJICA0BATCIbHOCTBIO IIPOBCACHUA na60paT0pHHx pa60T. Ocoboe BHUMAaHHE YACIIACTCA HOZ[pO6HOMy
Pa3bACHCHUIO MCETOAUKE IMPOBCACHUA CTYICHTOM CaMOCTOSTEIIbHOMN pa6OTI>I IO OUCHUIIJIMHE, a TaKXKe
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TEXHUKE O€30MacHOCTH TPH BBHIIOJHEHWH CTYJCHTaMH J1a0opaTopHbIX padot. [lompobHo paccmarpuBaeTcs
nopsimok  odopmiieHusl rpadUUecKO W pacueTHOM dacTed 1abopaTopHBIX paboT, yKas3bIBaeTcs Ha
MPAaBUIIFHOCTD HAIMCAHUS BBIBOJIOB Pa3BEPHYTOTO XapaKTepa, 3HAKOMSIT CO CIHCKOM y4eOHO-METOINIEeCKON
JTUTEPATYPHI.

1. TIpoBomuTcs SKCHpecc-OmMpoc C OLCHKOH B YCTHOW WM TECTOBOH (hopMe MO TEOPETUUECKOMY
MaTepraizy, HeoOX0IUMOMY ISl BRITIOTHEHHS paboThI.

2. TlpoBepsieTcsi KayecTBO NPEJABAPUTEIBHON MOATOTOBKH CTYACHTA K BBIMOJHEHUIO J1a0OpaTOpHOM
paboThI C OLIEHKOM: MJIaH BHINOJIHEHUS pabOoThI, 3aIKCH B KypHaJe.

3. OuenuBaercs paboTa CTyIAeHTa HENOCPEACTBEHHO IIPH BBIOJHEHWH W MPEIBAPUTEIFHOM
odopmIIeHHH PabOTHL.

4. TlpoBepka u BHICTABJICHHE OIEHKH 32 OTYET IMPOBOJUTCS HA OJHOM M3 JIBYX MOCIEAYIONNX 3aHATHH.
CryneHT He JomycKaeTcsl K BBINOJHEHHUIO clenyouell JadopatopHoi paboTe, eclii OH He OTYHTAICS MO
TIPEIBITYTIIIM.

IIpu camoctositenbHoi padore (CP) cTymentam mpeziaraeTcs UCIOIB30BATh MaTepUANbl JIEKIINH,
JUTEPATYPy U3 NOCTYMHBIX MIEKTPOHHO-OMOIMOTEUHBIX CHUCTEM U PAa3UYHBIX 3JICKTPOHHBIX PECYPCOB.
Texymas u onepexaromas CP, HanpaBieHHas Ha yriIyOJeHHE U 3aKpeIJICHUe 3HAHWH, a TAKKe pa3BUTHE
MPAKTHYECKUX YMEHHUN 3aKIIFOYaEeTCS B:

- paboTe CTYACHTOB C JICKIMOHHBIM MaTEPUAJIOM, TMIOMCKE U aHAIU3e JTUTEPATyPhl U DJICKTPOHHBIX
MCTOYHUKOB WH(POPMAIUH IO 33JaHHON TIpo0ieMe U BHIOpaHHOH TeMe A0KIa/a;

- IOATOTOBKE K KOHTPOJHHBIM TECTUPOBAHUAM, K TEKYIIIEMY H HTOTOBOMY KOHTPOITIO;

- WCHOJH30BAaHWE MATEPUAIOB W3 TEMaTHYECKHX HWH(GOPMAIIMOHHBIX PECYpPCOB M y4eOHOU
JUTEPATypPHI MPH MOJrOTOBKE MPE3SHTAIMY U JJOKJIA1a 110 3aJaHHOH TeMe;

- IOATOTOBKE K DK3aMEHY.

Meromudeckre MaTepHallbl IO 0OECTIEUEHUIO CAMOCTOSTENIbHOW PadOThI CTYJIEHTOB IPUBOJIUTCS B
Ipunaoxenun 1 k PII.

7. XapaKkTepUCTHKA OLEHOYHBIX CPEICTB /IS TeKYyllero KOHTPOJISI YCIeBAeMOCTH H
NMPOMeKYTOUYHOI aTTeCTAMU 00y4aIOIIMXCH MO IUCHUILIUHE

B kauecTBe OLIGHOYHBIX CPEACTB M MPOBEACHUS TEKYIIEr0 KOHTPOJS BBICTYNAIOT: OTYETHI 110
71a00paTOpHBIM paboTaM, OLIEHKH 33 KOJUIOKBUYM M 3aJaHust Ui JoKi1anoB. OLeHKa 3a JOKIaJ CKIaJbIBaeTCs U3
TPEX COCTABJAIOIIUX: OLICHKM 3a YCTHBIM JOKIIAJ Ha CEMHUHAPCKOM 3aHATHH, OLCHKH 3a KOHCIIEKT JOKIAla,
OIICHKA 3a MPE3EHTALHIO.

HTOroBbIli KOHTpPOJIb KauyecTBa OCBOEHHUS CTYACHTOM MaTepuayla IUCHMILIMHBI - 3K3aMEH. OK3aMeH
MPOXOJUT MO CMEIIAHHOW YCTHO-MIMCbMEHHOW (pOpPME C YUIETOM HAKOIHUTENbHOW PEHTHHTOBOW OLIEHKH, KOTOpas
BKIJIFOUAET PE3YIIbTATHI TEKYIIETO KOHTPOJIS 3HAHUI CTYIEHTOB.

PedTHHIOBLIH KOHTPOJIL

Jlabopat. pabota Komnoksuym Hoxnan Uroro
Bas 3 1ab.p.-8 b=24 b 3kon'8b5=24b |3 poknmana-4b=1256 60 Bamos
MuH. xoJ. 6ai. 3-5=15b 3-5=155b 2:25=5b 35 Bamos

Ipumeuanue k pazgeny PedTHHIOBbIA KOHTPOJIb:

3a ycrenrHoe BBIMOTHEHUE, Cllady J1ab0opaTOpHON pabdOThl M OTBETHI HA KOHTPOJBHBIE BOMPOCHI CTYACHT
noryyaet no 3+2+3 Oamna (Bcero 8 OautoB 3a saboparopHyro pabory). B urore, 3a 3 nmaboparopHsie pabOTHI
MaKCHUMAaJIbHO MOKHO TOY4nTh 24 Oanna. YcneniHas cjjada KOJUIOKBUYMa B CPOK OIICHUBAETCS MAKCUMAJIbHO B
8 6amoB. 3a MOJTOTOBJIEHHBIN W MPOYUTAHHBIM HA 3aHATUH JOKJIAJ CTYJACHT MOXET noiy4uth 4 Gama. [Ipu
3ana3pIBaHUM CO cAadyeil oTueTa 1o JabopaTopHOH padoTe MM KOJUIOKBHYMa B CPOK BBIYMTAIOTCA LITpadHbIe
6asuel (2-3 6anna).
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HTOroBLIi KOHTPOJIL

DK3aMeH MPOBOANTCS B YCTHO-IMCEMEHHOU (popMe 10 OWIIETy, KOTOPBIM BKIFOYaeT 2 OCHOBHBIX BOMPOCa
(o 15 6amioB) 1 2 MOMOMTHUTENHHBIX BoIpoca (1o 5 6amioB). B cymme makcnmansao — 40 6amios.

HUroro 3a quctumuny Makcumanbao 60+40 = 100 6amos.

IIpn Habope 55-69 GamnoB CTYNEHT MONy4YaeT OIEHKY «yHOBILY»; 70-85 OammoB — «xop»; 86 u BhImIE —
«OTID».

[Ipu BHIMONHEHWH OCHOBHOHM Y4eOHOM HporpaMMmbl MeHee ueM Ha 35 OamioB CTYACHT K SK3aMeHY He
JIOITyCKAaeTCsl.

TumoBsie BapHaHTHI TECTOBBIX 3aJaHUK HAaxXosATCs B npmitokernn 2 K PII B pazmene «PoHI OIEHOYHBIX
CPEJICTBY.

8. YueOHO-MeTOIMUYECKOEe 1 HH(POPMALIMOHHOE 00ecnedeHne TUCIUIITUHBI

OcHOBHas IUTEparypa:

1. ®usnyeckue METOABI HCCIEAOBaHUS B OpraHUueckod XUMHHU. CIEKTPOCKONHS PagHOONTHYECKOTO
JManazoHa U macc-criekrpomerpus /. - Omck: OMckuii rocynapctBeHHblit yauBepcuret, 2009. - 264 c. - ISBN
978-5-7779-1056-1; To xKe [DneKTpOHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=237133.

2. dusnyeckue METOJbl HCCIEAOBAHMA M WX TNPAKTHUECKOE MPHMEHEHHWE B XHMHYECKOM aHammse /
H.I". SIpsimes, FO.H. Mensenes, M.W. TokapeB u ap. - 3ganue Bropoe, nepepaboTaHHOE U JOTIOTHEHHOE. - M. :
[Ipomereit, 2015. - 196 c. : cxem., wir., Tabn. - ISBN 978-5-9906134-6-1; To xe [DneKTpoHHEIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=426720.

3. ®usnueckue METO/bl UCCIEAOBAHNS U UX MPAKTHIECKOEe TIPUMEHEHHE B XUMHUYECKOM aHaju3e: yaeOHoe
nmocoone / H.I'. Spemmes, [.A. [lankparoB, M.U. Tokapes u nap.; MuHUCTEpCTBO 00pa3oBaHWS M HAyKH
Poccuiickoii @enepanuu enepaibHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPESKIICHUE BBICIIEIO
npo(heCCHOHANBHOTO 00pa3oBaHusl «MOCKOBCKUI TEIarormueckuil TOCyJapCTBEHHBIH YHUBEpPCHTET». - M.:
MIIT'Y, 2012. - 159 ¢ - |ISBN 978-5-4263-0122-1; To ke [DneKkTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=212909.

4. Kanbiruna, O.H. ®usnueckue meronbl uccnenopanus Bemiects / O.H. Kanbiruna, A.I'. YeTBepukosa,
B.JL. Bepnunackuii; MmuHncTepcTBO  OOpasoBaHuss W Hayku Poccuiickoit  ®enepanuu, DenepanpHOe
rocyJapCcTBEHHOE OO/DKETHOE 00pa30BaTeNIbHOE YYPEKICHHE BBICIIET0 MPOQPECCHOHAIBHOIO 00pa30BaHUs
«OpeHOyprekuii rocyJapcTBeHHBIN YHHBEpcUTET», 0.¢. Kadenpa. - Opendypr: OI'Y, 2014. - 141 c.: cxem., Tadm.,
WL - Bubnuorp. B KH.; To xKe [DNEeKTPOHHBIHA pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=330539

5. Jlykos, B.B. ®usuueckne MeToIbl MCCIICIOBaHHS B XUMUHU : yueOHoe mocobue / B.B. Jlykos, W.H.
IlepbakoB. - PoctoB : U3narenncTBo HOxHOTrO dhenepaibHoro ynusepeureta, 2016. - 216 ¢. : cxem., Tadi., wi. -
bubmuorp. B kH. - ISBN 978-5-9275-2023-7 ; To ke [Onektponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=461932

6. Kansiruna, O.H. ®usuveckue meronsl uccienosanus Bemiects / O.H. Kanbsiruna, A.I'. UeTBepukosa,
B.JI. Bepaunckuii ; MunuctepctBo oOpazoBanus U Hayku Poccuiickoit @enepanun, Kadenpa obmeit pusnku. -
Openodypr : OI'Y, 2014. - 141 c. : cxeMm., Tabmn., ui. - bubnuorp. B kH. ; To xe [Dnexkrponnsii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=330539

JlonoyHUTEIBbHAS TUTEpATypa:

1. Jlebenes, A.T. OcHOBBI Macc-CIIEKTpOMETpUHM OEJIKOB M NMENTUAOB : yueOHoe mocodue / A.T. Jlebenes,
K.A. Apremenko, T.}O. Camruna. - Mocksa : Texuocdepa, 2012. - 180 c. - ISBN 978-5-94836-334-9 ; To xe
[Onexrponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=233467

2. Jlebenes, A.T. Macc-cieKTpoMeTpusi B OpraHudeckoil xuMui : yueonoe nocodue / A.T. Jlebenes. - 2-¢
u3M., nepepad. u jor. - Mocksa : TexHochepa, 2015. - 704 c. : wi.,tadi., cxeM. - (Mup xumun). - bubauorp.: c.
638-681. - ISBN  978-5-94836-409-4 ; To xe  [OnektponHwiidi  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=496508

3. Mapsixuna, B.C. Teoperndeckre OCHOBBI METOJIOB CIIEKTPaJbHOTO aHanM3a : ydeOHoe mocooue /
B.C. Mapsxuna, E.A. KynaBuna, E.A.CrporanoBa ; MuHncTepcTBO 00pa3oBaHuS W Hayku Poccuiickoit
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Oenepanyn, Opendyprekuii ['ocynapcrBennsiii Yuausepcuret. - OpenOypr : OI'Y, 2016. - 135 c. : un., cxem.,
tabn. - bubmumorp. B kH. - ISBN 978-5-7410-1517-9 ; To ke [Dnektponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469353

Pecypcol nHpOpManmoHHO-TeIeKOMMYHUKAITMOHHON ceTr «HTepHeT»:
Cucrema 3JIEKTPOHHOU MOJJEPIKKH 00pazoBaTeILHOTO npoiiecca «Moit YHUBEPCUTET
https://uni.ivanovo.ac.ru
IMpodeccuonanbhbie 6a3bl AAHHBIX U HHHOPMAIIMOHHO-CIIPABOYHBIC CHCTEMBI:
OBC «Yuusepcurerckas 6mbianoreka ommaimy Www.biblioclub.ru
Dnexrponnas 6ubnmmorexa MBI'Y _http://lib.ivanovo.ac.ru
Onexrponnsiii karanor Hb MBI'Y  http:/lib.ivanovo.ac.ru/index.php/ek
[IporpammHOe obecrieueHue: omepanonHas cucrema Microsoft Windows, maker oguCcHBIX THporpamMm
Microsoft Office 365 u LibreOffice, uatepuer-0pay3ep Yandex Browser.

[TporpammHuoe obecnieuenue u HTEpHET-peCypChl:

http://webbook.nist.gov/chemistry/
http://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre _index.cqi

9. MaTepunaJibHO-TEXHUYECKOE 00ecnedeHue AN CIHIITHHBI

Y4eOHbIe ay TUTOPHH:

- JUIS TIPOBEICHUS 3aHITUH JIEKIMOHHOTO THIIA C KOMIUIEKTOM CIIEIUaIH3UpPOBaHHON ydeOHOW Mebenn u
TEeXHHYECKUMH CPEICTBAMH OOYUYCHHS, CITyKAIIUMH IS IPEA0OCTaBIeHUs yueOHOH nHpopManumy;

- JUISl TIPOBENICHUS 3aHATHIH CEMUHAPCKOTO THIA, KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS M MPOMEKYTOUHOM
aTTeCTalllu ¢ KOMIICKTOM CIEeNHANIN3UPOBAHHON yueOHOW MeOeIn 1 TEXHUUECKUMHU CPEICTBAMH O0YUCHHUSI.

- JlaGoparopus, ocHalleHHas JIaOOpaTOpPHLIM OOOPYJIOBaHHEM, KOMIUIEKTOM CICIHATU3UPOBAHHON
yaeOHON MeOenn U TEXHUIECKIMH CPEICTBAMH 00YIEHUSI.

[Tomemnienue Ui caMOCTOSTENIBHOW PabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIEHHaIM3UPOBAHHON y4eOHOU
MeOenH, KOMIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUeHHsT K ceth «MHTepHeT» W obecredeHuem
noctyna B OMOC.

JeMoHcTpalmoHHOE 00OpyZOBaHHE W Yy4eOHO-HAIJSITHBIE TOCOOMS JUIsl 3aHATHH JIEKIMOHHOTO THIIA,
obecrieynBaloNIfe TEMAaTUYECKUE WILTIOCTPAIUK: JIEMOHCTpPAIIHOHHOE 000py/lIoBaHUe (IEMOHCTpAIMOHHBIE
YCTPOICTBA); NIEKTPOHHBIE TOCOOUS (TIPE3ESHTAIIHH).


http://biblioclub.ru/index.php?page=book&id=469353
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/ek
http://webbook.nist.gov/chemistry/
http://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi

OcHoBHas npodeccroHaibHas 00pa3zoBaTeIbHas IporpaMMa
04.04.01 Xumus (Ousnyeckass XMMHUsI HAHOMATEPUATIOB)

ABTOp pabodeil mnporpaMmel JHCUHIUIMHBI: [JOUEHT Kadeapsl HEOPraHW4YecKod H
AQHAJTUTHYECKOM XUMUH, KaH. XUM. HayK [leTpos B.M.

IIporpaMmma paccMOTpeHa W yTBEepXJEHa Ha 3acelaHHM Kadeapsl HEOPraHWYecKOH H
AHATUTHYECKON XHMHH

« P » Ll L~ 20/5r., npotokon Ne #Z

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceanus Kadenpsl No OT « » 20 T
CornacoBaHo:

PykoBogutens OIl C.A. CripOy

(moamnuce)




