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2) ANs Haunyyllero NoMcka o6pasoB U MOTUBOB B TEKCTE [eTSIM HEOOX0M-
MO NnopaboTaTh Haf, XapakTepPoOM repost C OMOPOiA Ha CHOXET, PacCMOTPETL B3aUMO-
OTHOLLEHNS MeX[y reposiMi pacckasa, pacCMOTPeTb B TEKCTe PO/ib Meisaxa unu
MHTEPbepa.

3) NpMMeHeHWe Ha NPaKTUKe TakMX NPUEMOB, Kak 6eceaa, COCTaBNEHNe pac-
CcKasa OT /MLa repos, CocTaB/eHne AeTbMI pacckasa 0 repoe Cnoco6CTBYHOT (hop-
MWPOBaHMIO Y MNIAALLINX LLKO/bHUKOB HaBbIKOB MOTMBHO-06Pa3HOro aHann3a, pac-
CMOTPEHMS aBTOPCKOr0 3amblIC/a.

ccnepoBaHue Halleli TeMbl He 3aKaHUMBAeTCS Ha faHHOM 3Tane. Mbl He
OrpaHNYNBaEMCS BbleNIeHNEM TPeX NPMEMOB aHanM3a 06pa3oB M MOTMBOB MPOU3-
BeAeHNsl. MOXHO BblAeNNTb HAMHOIO 6O/bLUe NPUEMOB (HOPMUPOBAHMS HaBbIKa
MOTUBHO-00Pa3HOr0 NpeAcTaB/NeHUs U BbISIBUTb, KaK UX MPUMeEHeHWe BIUSET Ha
thopMmmpoBaHue YY y Mnaflinx WKOMbHWKOB, HO 3TO TeMa [pYyroii cTaTby.
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[OLEHT Kaeapb! broxummn MeanumnHCKoro nHetutyta HAY «benly»,
K. X. H., OOLIEHT,

(benropopa, Poccus)

KOMBIKOTEP KAK MHCTPYMEHT NCCJ/IEAOBAHUA B
XNMNYECKOM OBPA3OBAHNI

B KOMMbLIOTEPHLIX TEXHONOMNAX, B YaCTHOCTW, 3a/10XKEHbI MPaKTUYECKM
Hencyepnaemble BO3SMOXXHOCTU ANA Ka4eCTBEHHO HOBOIO YPOBHA MpenogaBaHnA n
n3yvyeHunsa aucumnninH XUMUKO-B10NOrnM4ecKoro LUWKa; B pAage cnyyvyaes KOMMbHO-
Tep CTaHOBUTCA TaKNUM XK€ MHCTPYMEHTOM UCCNENOBaHNA, KaK I'IpI/IBbILIHbII7I XUMK-
YyecKuin unm (1)I/I3I/I‘-IeCKI/II7I IKCNEPUMEHT.
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Oco60ro BHMMaHMNA AN XMMUKOB, GUOXMMMKOB, (HapMaKkos/ioroB 3aciyu-
BalOT KOMMbtOTepHas nporpamma ChemOffice [2,3] n cuctema PASS ans nporHosa
OM0N0rNYeCcKNX CBOMCTB coeanHeHu [4]. Vicnonb3oBaHne Ux B 06pa3oBaTe/lbHOM
npotiecce NO3BOJIAET, B YACTHOCTK, YCMELIHO peasin30BbiBaTb OAUH U3 MeTOANYe-
CKMX NPUEMOB - 06yYeHue Yepes HayKy [1].

CocTaB/fieHMe CTPYKTYPHbIX (POPMY/T COeAMHEHUIA U YCBOEHWE 3aMeCTU-
TenbHO HoMeHKNaTypbl MFOTTAK. MNonb3oBatensckunii nHteperic ChemDraw
nporpammbl ChemOffice npeacTaBnseT TpU OCHOBHbLIX MpUemMa CO3[aHuA CTPYK-
TYPHbIX (DOPMY/T COEAMHEHWNIA: HEMOCPEACTBEHHOE «PUCOBaHME», reHepauusi Mo
Ha3BaHno WHOIMAK, ucnonb3oBaHme qopmyn 3arotoBok. Kpome atoro, Che-
mOffice cogepXXMT 06LLIMPHYIO 6a3y AaHHbIX MO HOMEHK/ATYpPe OpraHNYecKnx co-
eIVMHEHWIA, YTO NO3BONAET NIErKO peLlaTb, Kak NpsiMble 3afa4mn: «Ha3BaTb COefMHe-
HMe», TaK 1 0bpaTHbIE: - «HanMcaTb CTPYKTYPHYIO OPMY/y MO Ha3BaHMHO.

dopmupoBaHme NpeacTaB/IeHNA 0 MPOCTPAHCTBEHHOM CTPOEHUWN MOJie-
Kyn. CTepeoxnMnyeckme npeacrasnieHns 0CO6eHHO BaXKHbI ANs CTYAEHTOB Meau-
LIMHCKMX CneunanbHOCTeR, N3yYatowwmx XMMUIO, YUnUTbIBas CYLLECTBOBAHNE TECHOM
B3aMMOCBSA3M MeXAy MPOCTPaHCTBEHHbIM CTPOEHMEM COeLMHEHU 1 Grosormye-
CKOW aKTUBHOCTbI. OPPEeKTUBHON (HOPMOM M3YyUeHMsT 3TUX BOMPOCOB ABNAETCH
MCMosb30BaHMe B y4ebHOM npouecce nHTepdgeinca Chem3D.

Mporpamma Chem3D pgonyckaeT pasn4yHble Crnocobbl BU3yanusauum:
CTepXXHeBass MOAe/Nb, MOJIEKYNAPHAA MOBEPXHOCTb KoHoNM (onpeaensercs KOoH-
TaKTHbIMW TOYKaMK C MOJIEKY/NaMy pacTBOPUTENA BOAbI), nonycdepryeckas Mo-
nenb Ctioapta-bpurneba, Wwapoctep>xHeBas MOAEb.

AHa/n3 L/IVH CBSA3e N BaJleHTHbIX YI/10B. N5 aHanm3a reoMeTpmm mose-
Ky/bl BbIOMPaAOT BKNaAKy MeHto «Structure/ Show Measurements», B KOTOPOW ak-
TUBUPYIOT TpebyeMble NyHKTbI: «Show Bond Lengths» (nokasaTb A/IMHbLI CBA3EN),
«Show Bond Angles» (nokasatb BaseHTHble yribl), «Show Dihedral Angles» (no-
KasaTb ABYrpaHHble yrnbl), «Show Close Contacts» (nokas3aTb GnmxainLine KoH-
TaKTbl). lMporpaMmma no3BonseT YTOUHATL Kakue-nMbo napameTpbl MOAENN MO 3KC-
nepyuMeHTa/IbHbIM AaHHbIM.

KoHhopMaumoHHbI aHanini. B Chem3D 3anoxeHbl 60/1bLLME BO3MOXKHO-
CTWU ANA N3yYeHUs KOHMOPMaLMin MONEKYN - PasIMYHbIX reOMeTPUYECKMX opm,
KOTOpble BO3HMKAtOT B pe3y/ibrare BpaiieHns (NoBOpoTa) OTAE/bHbIX Y4YacTKOB
MOJIEKY bl BOKPYT OANHAPHbLIX CBA3EN.

Hwke nokasaHbl pe3y/ibTaTbl aBTOMATUYECKOro hopMMpoBaHMA KOHJopma-
LM onMrocaxapuios, MOCTPOEHHbIX M3 12 rNHOKO3HbIX 3BEHLEB MO TUMY aMW/IO3bl
W LIeNINK0N03bl, COOTBETCTBEHHO (pUc. 1).

Puc. 1. KomnboTepHOE MOAENNPOBaHMe (hopMUPOBaHKS r0BYNSPHON KOH-
(hopmMaLmMm amnnosbl (Cnesa) U NMMHENHBIX LEeNeit Leno3bl
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[Mpo6neMHbIM AN51 CTYAEHTOB, B YaCTHOCTU, ABMSETCA KOH(OPMALMOHHbIN
aHa/I3 HYK/1eo3n 0B - COCTaBHbIX 3/1EMEHTOB HYK/IEMHOBbLIX KUCNOT, pAja Kogep-
MEHTOB, YTO B&XHO A/ Ily60OKOro NMOHUMaHWA MPOCTPAHCTBEHHOW CTPYKTYpbI
AHK, PHK.

B yuebHOW nuTepaType Hambonee yCToiumBble KOHPOPMaLUN HYKNe03110B
- CMH- W aHTu-koHopmepbl - OOLIYHO MNPEACTaBNAT (opMynamMu, B KOTOPbIX
(hypaHO3HbIA LMKN M306paxatoT NepcrnekTUBHOM (opmynoi Xeyopca B BuAe
MIOCKOr0 NATUYTONbHUKA, NeXKallero neprneHAnKYNAapHO MI0CKOCTUM PUCYHKa.
"padmyecKkn cuu- M aHTU-KOHOPMEPBI pasnnyatoTcs nosoXxeHnem atoma O OK-
corpynnsl NMUPUMUANHOBOIO OCHOBaHUS UM atomoB N MypUHOBOr0 OCHOBAHUSA
OTHOCUTE/IbHO MEHTO3HOr0 LUMK/A: B CUH-KOH(OPMeEpPe MNIOCKUIA reTepounKs Mo-
BEPHYT «BHYTPb» YC/IOBHO M/IOCKOr0 MEHTO3HOro LMKMa, B aHTU-KOH(opmepe -
«Hapy>y». Takum o6pa3om CO34aeTcA MpefcTaB/ieHMe O B3aUMHOM MeprneHgnKy-
NAPHOM PAcrofiOKEHUN ABYX MJIOCKUX KOMel, € OrpaHNYeHHOW BO3MOXHOCTbHO
BpalLleHMs1 BOKPYT TNIMKO3NAHOW CBA3W, YTO, HA Hall B3rnsf, ABASETCA [OBO/bHO
YCNOBHbIM. KOH(hOpMaUMOHHBIA aHann3 Hykeo3naos B nporpamme ChemOffice
MO3BO/SET CYLLECTBEHHO PaCLUMPUTL N YINyOUTb HALW CTePeOXMMMYECKUe npes-
CTaB/IeHMA MO 3TOMY BOMPOCY.

KoHurypaymoHHblii aHanin3 mosnekys. BbipaboTka HaBbIKOB Mpume-
HEeHUSI CTepPeOXMMMNYECKON HOMeHKaTypbl. KoHgurypaumoHHas m3omepus, B
4aCTHOCTWM, BO3MOXHa AN XUpa/ibHbIX  MOMekyn  (3HaHTMOMepbl,  O-
Amnactepeomepbl) U HEKOTOPbIX a/lKeHOB (M-AnacTepeomMepsbl).

[na rny6oKoro oCMbIC/IEHUSt BOMpoca O B3aMMOCBA3N MPOCTPAHCTBEHHOIO
CTPOEHMS MOJIEKY/T HE TONbKO C (PU3NYECKMU U XMMUYECKUMI CBOMCTBaMU Be-
LLECTB, HO N C MPOSBNSEMOA MMN BMOTOTMYECKON aKTUBHOCTbIO, OYeHb NPOAYK-
TUBHOW (hopmoii B 06pa3oBaTe/lbHOM MpoLecce ABMSETCA MCMO/Mb30BaHME Mpo-
rpamm ChemDraw n Chem3D.

[NA CNOXHbIX MONEKYN BbISICHEHWE KOHMUrypauun XupasbHbIX LEHTPOB
00bIYHbIM CMIOCOO0OM MOXET 0Ka3aTbCs COXHbIM 3agaHneMm. B ChemDraw 3agava
peLlaeTcqa MrHOBEHHO. B nosie TeKCTOBOro pefakropa HabupatoT Ha3BaHWe coeam-
HEHWSA, a 3aTeM NPMBOAAT B AencTBue QyHKUnMo «Convert Name to Strukture». Ec-
nm yHKuma «Show Stereochemistry» (M3 nyHkTa MeH0 «Object») akTMBHa, TO
OyneT co3faHa cTepeoxmmmyeckas hopmyna ¢ ykasaHueM KoHgpurypaumm scex C*.
O6paTHbIM AeACTBMEM MOXHO MOMyYMTb CTEPEOXMMMNYECKOE Ha3BaHWe Mo npasu-
nam NHOMAK.

OsHakoM/eHVe C  (PU3UKO-XUMUYECKUMWN METOAAMU YCTaHOB/IEHUS
CTPOEHUSI OpraHNYecKuxX coenHEHMIA. Mpn 03HaKOM/IEHMMN C METOLOM ALEPHOro
MarHMTHOro pesoHaHca (AMP), urparoLlero MCKAUYUTENIbHO BaXKHYHO POSib B
YCTaHOB/IEHNW CTPOEHUS MOJEKY/, 60/bLIO BOCTOPr 06YYarOLLMXCA MOXET Bbl-
3BaTb caM (hakKT BO3MOXKHOCTU TEOPETUYECKOro npeackasaHusa cnektpos MNMP, C-
AMP. O6bI4HO CMEKTPbI BELLECTB, 3anncaHHble Ha AMP-CneKTpoMeTpax 1 paccyn-
TaHHble KOMMbIOTEPHON MPOrpaMMOoi, NCXOAA U3 U3BECTHOW CTPYKTYpPbl, XOPOLLO
cornacyrorTcs.

N3yueHne peakuuini aneKTPOPUABHOIO NPUCOEANHEHNSA N 3aMeLLEHUS.
PacueT pacnpegeneHna 4acTUYHbIX 3apAA0B Ha aToMax
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[ns nponeHa, cTMposna peakum Ag NpoTeKaroT no npasuay MapKoBHMKOBA, a
A/19 NPOMNeHOBOW KMUCNOTbI - MPOTUB NpaBu/a, YTo COrnacyeTcs Co 3HaYeHUMM Ya-
CTMYHbIX 3apsagos [5: -0.182 CH,, 0.056 CH], [5: 0.009 CH, -0.134 CH,] v [5: -
0.032 CH,, -0.047 CH], cooTBeTCTBEHHO. PaccumTaHHbIe 3HA4YEHNA 5 TakxKe 060oc-
HOBbIBAIOT 60/NbLUYH PeaKkLMOHHYH COCOBHOCTbL NMPOMeHa 1 CT1Posa, No CpaBHe-
HUIO C MPOMEHOBOW KNC/OTOM.

[ng 6eH30MAHbIX N TeTEPOLMKINYECKMX apOMaTMUECKUX COeAMHEHUI Xa-
paKTepHbl peakumMn Sg. OHM NPOTeKatoT C reTepoIMTUYECKMM paspbiBOM CBA3n C-
H umkna n coxpaHeHnem apomMaTuyHOCTU. M0 BAMAHUIO CTaTUYECKUX U AUHAMKNYe-
CKUX (PaKTOPOB Ha peakLiMOHHYIO CMOCOOHOCTbL M OPUEHTALMIO B peakumax Sg 3a-
MecTuUTeNnn B 6eH30MbHOM fAgpe oTHOCAT K | 1 Il poay. 3amectutenun I-ro poga (-
NH,, -OH, -OCHj,, -Alk, -Hal, ap.) npeobnagatoLle OpUeHTUPYIOT B opTo- U napa-
nono>kenns, 3amectutenu ll-ro poga (-CHO, -COOH, -COOR, -CN, gp.) - B me-
Ta-nono>kenne, YTO COracCyeTcd C pacCUMTaHHbIMU 3HAYEHUSAMM YACTUYHbIX 3a-
pagos atomos. [na tonyona: [5: -0.060 C(n), -0.025 C(m), -0.049 C(0)]; ana de-
Hona: [5: -0.119 C(n), -0.023 C(m), -0.091 C(0)]; ana aH1nuHa: [5: -
0.156 C(n), -0.022 C(m), -0.163 C(0)]; ana xnopb6beHsona: [5: -0.102 C(n), -0.022
C(m), -0.115 C(0)]; ansa 6eHsanbgernaa: [5: +0.002 C(o), -0.027 C(m), +0.003
c(n)]; ans 6eH3oHON KucnoTsl: [5: -0.008 C(0), -0.027 C(m), -0.008 C(n)].

PacueT TepMoAgNHaMUYeCKNX PYHKUMIA. 19 COMPSXKEHHbIX AUEHOB peak-
U A, MOryT NMpuBOANTbL K NpoaykTam 1,2- u 1,4-npucoefnHeHns. MNpu HU3KUX
Temnepatypax npeobnafaeT KUHETUYECKM KOHTPONMPYeMbIA NpoaykT 1,2-
npucoeauvHeHns, npu 60nee BbICOKUX - TepMOAMHAMWYEeCcKM ycTonumsee 1,4-
N30Mep. STU BbIBOAbLI COrMIaCytOTCA CO 3HAYeHUAMN 3Heprnm Mb6ca NonyyYeHHbI-
M B CS ChemDraw no anroputmy: «Show Chemical Properties Window, Gibs
Energy». B cnydae rugpobpomupoBaHua AG;” = 164.25 k[x/monb pna 3-
bpomobyTeHa-1n AG,°® = 77.34 kx/monb ans 1-6pomobyTteH-2. B cnyyae 6pomu-
poBaHna AG;” = 96.84 k[x/monb ana 3,4-gnébpomobyTteHa-1 n AG° = 91.66
Kk/monb ansa 1,4-4mépomobyTeHa-2.

MpPOrHo3 cneKTpoB 6M0M0rMYeCKO aKTUBHOCTU OpraHM4ecKnx coeau-
HeHUI. B HacTosLee Bpemsa npeobnagaet Hanpas/ieHHbI NOAX04 K MOUCKY U CO-
3@HNI0 HOBbIX /IEKAPCTB: XMMWYECKME COeAVHEHMSA TECTUPYHOTCA /LWL Ha He-
60/bLLOE YMCNo TPebyeMbiX BUAOB OMONOrMYECKOMN aKTUBHOCTU, U CBOWCTBA Bbl-
ABNEHHbIX 6a30BbIX CTPYKTYP ONTMMU3MPYHOTCA NYTEM CMHTE3a M UCCef0BaHus
nx aHanorosB. KomnbtoTepHasa cuctema PASS (NpOrHo3 cnekTpos 61M0/1ormyeckom
aKTUBHOCTN OpraHM4yecKuX COeAMHEHWIN) OCHOBaHa Ha aHa/n3e B3aVIMOCBSA3EN
«CTPYKTYpa-aKTUBHOCTb» C MUCMO/b30BaHMEM 00Yy4atoLleil BbIGOPKK, CoaepKaLLeit
60/1bLIOE KOMMYECTBO PasHOPOAHBIX XUMUYECKNX COEAMHEHWNIA C pa3NYHbIMK BU-
famn 61ONOrnMYecKoin akTUBHOCTU. icnonb3oBaHne PASS No3BONSET YXKe Ha paH-
HUX CTagusax WcCnefoBaHWA 0TOOpaTb M3 BO3MOXKHbIX BELLECTB-KaHAMAATOB Te,
KOTOpble MOTYyT 006/1a4aThb XefaTe/lbHbIMY BUAaMU 61010rMyYecKo akTUBHOCTU U C
MaJs1011 BEPOATHOCTBIO CMOCOOHbBI BbI3blBaTb HEXeNaTe/lbHble M060YHbIE 3PGEKTLI.

Maketr ChemOffice pacnonaraet elle MHOXXECTBOM APYrMxX BO3MOXXHOCTEN
ANA 3PPEKTUBHOIO U3YYeHUA AUCLMUMINH XMMNYECKOTO Npoguna U HayyHbIX 1C-
cnefoBaHuin. Tak, MOXET OKa3aTbCs BeCbMa M0/1e3HO paboTa No KOMMbIOTEPHOMY
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MOZenMpoBaHnio (CO0pKe) XMMUYECKMX YCTaHOBOK (rnasHasd naHenb ChemDraw,
KnaBuwa «Templates/Clipware»). [MpoBoasa XpomaTtorpauio B TOHKOM C/oe
(TCX), o4yeHb flierko OGopMUTL pe3ynbTatbl uccnegosaHna (knasuwa «TLC
Plate»).

LLInpoKoe ncnonb3oBaHe KOMMbIOTEPHbIX TEXHOIOMNIA B y4e6HOM npoLec-
ce, Ha Hawl B3rnag, AO/MKHO CTaTb NMPUOPUTETHLIM B OpraHmn3aL MM caMoCToATE lb-
HOI paboTbl CTYEHTOB.
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["onoByeHkKo Onbra ['eoprmeBHa,
npenofasaTesib COLNANILHO - IKOHOMUYECKNX HayK
Or" AlNOY «buproYaHCKUIA TEXHNUKYM>»

(Buptroy, Poccus)

onbIT NPUMEHEHNA TEXHOJTOI M KPUTUYECKOI O
MbIWTEHNA HA YPOKAX OBLLECTBO3HAHUNA

CerofiHs B cthepe cpefHero npoteccnoHabHOro 06pasoBaHnsa NPOUCXOAAT
3HaunTeNbHble W3MeHeHWs. COBPEMEHHOMY POCCUACKOMY OOLLECTBY HY>XKHbI
06pa3oBaHHble, HPABCTBEHHbIE, NPEANPUUMUMBBIE CMELMANIUCTbI, KOTOPbIE MOTYT
CaMOCTOATE/IbHO MPUOBPETATb 3HAHWA U MPUMEHATL UX HA NMPaKTUKe 4NS PeLleHuns
npobnem, pabotaTtb C PasIMYHON WHGOPMaUKMen, aHanmM3MpoBaTb, 06006LaTh,
apryMeHTMpoBaTb, KPUTUYECKM MbIC/IUTL, UCKaTb pauMoHaIbHble MyTU PeLleHus
pa3HO06pasHbIX NPo6/1eM, ObITb KOMMYHUKAOENbHBIMMU.

Y BbINYCKHWUKOB [AO0/HKHbI ObITb CHOPMUPOBaHLI CMOCOBHOCTN TBOPYECKM
MbIC/INTb, HAXOANUTb HECTaHAAPTHbIE PELUeHs, NPOABAATL UHALMATUBY, TOrAa OHU
OyAyT KOHKYPEHTOCMOCOOHbIMW Ha pblHKe Tpyga. [nd pelleHWs 3Tux 3agad
HeobXoauM nepexof K TakoW cTparternu, npuv  KOTOpPOW  oby4arowpiics
npeBpaLlaeTcs 13 06beKTa B CyObEKT 06pa3oBaTe/lbHOro npoiecca, NpUXoauT B
TEXHUKYM OENCTBUTENbHO «YUUTLCS», TO ECTb «YyYUTb Cebs»; He TOMbKO Mosy4aTb
3HaHWA OT Mpenojaeartens, HO U YMeTb caMOMYy [00bIBaTb MX U UCMOMb30BaTh B
pabore.



