Penakrop xumuueckux popmya Chemsketch.

3anaua.

Cnoxuble opraHuyeckue (opMysibl JOBOJIBHO TPYIOEMKU B
pucoBaHuu uX OObIYHBIMM MeTojgamMu WORD. Jlns pemeHus 3Toit
3aa4d  CO3/IaHbl  CHEUMAJIbHBIE XHUMHUYECKHE peaakTopbl. OHH
pazIMYaroTCs MO CIeUaIN3alud U CBOUM BO3MOKHOCTSIM, IO CTEEHU
CI0XHOCTH HMHTepdeiica 1 paboThl B HUX M T.A1. Ha 3TOM 3aHSITUU MBI
JOJDKHBI TIO3HAKOMUTHCS ¢ pabOTOM OJHOTO M3 TAaKUX PEIaKTOPOB,
MOJATOTOBUB (paiiyl TOKyMEHTa ¢ HEOOXOAUMBIMU (POPMYJIaMH.

Oo0masn xapakrepuctuka pegakropa ChemSketh

Xumnueckuii  penakrop ChemSketch u3  makera  mporpamm
ACD/Labs xanaackoit pupmbl «Advanced Chemistry Development» mo
(GyHKIIMOHAIBHBIM BO3MOKHOCTSIM He ycTymnaeT peaaktopy ChemDraw
U JTaKe Koe B 4yeM ero npeBocxoaut. B oriamune or ChemDraw (06bem
namsatu 60 merabaiit) ChemSketch 3anumaer Bcero okoso 20 meradaunt
JTUCKOBOTO TMpOCTpaHcTBa. HemanoBakHO W TO, YTO JOKYMEHTHI,
co3mannble ¢ noMomplo ChemSketch, 3annMaroT HeOOIBIION 00BEM —
BCErO0 HECKONBKO KWJIOOANT. DTOT XUMHUYECKUU penakTop Ooiee
OPHUEHTUPOBAH Ha pPaboOTy C OpraHWYECKUMHU (PopMynamMu CpeaHero
YPOBHS CJIOKHOCTU (MMeeTcsi OoJbias OMOIMoTeKa roToBbIX (HopMyin),
HO B HEM YI0OHO COCTaBJIATh TaKXKe XHUMHUYECKHE (HOPMYJIbI
Heoprannueckux BemecTB. C ero MmoMoIpi0 MOKHO ONTHMHU3HPOBATH
MOJICKYJIBI B TPEXMEPHOM IPOCTPAHCTBE, BBIYUCIIATH PACCTOSHUS H
BaJICHTHBIE YTJbI MEXIy aTOMaMd B MOJICKYJISIPHOU CTPYKType U
MHOTO€ JPYyTOE.

Ha caiiTe ¢upmer acdlabs.com moxxHO HaWTH KaK
npodeccuoHalbHyl0, TaKk U OECIUIaTHYIO BEpCHM MakeTa. becratHas
Bepcus 00jagaeT MEHBIIMMHM  BO3MOXKHOCTSIMHM, Y€M  IUIaTHAs
npodeccuoHanabHas, HO TOTPEOHOCTH CTYJCHTA, YYHUTEIS XHUMHH,
npernoaBaTess BYy3a, OHa BO MHOTOM yIOBJICTBOPHT.
NHCcTamisiimoHHbId  (YCTAaHOBOYHBIN) TAKeT JUCTPUOYTHUBA UMEET
pasmep 26 mMerabaiiT U MOXeT OBITh CKayaHO IICJIMKOM, HWJIH TIPH
HEHAXXE)KHOM COCIMHEHUH 1o 4yacTsaM. KpoMme coOCTBEHHO pemakTopa B
NMakeT BXOJUT cuctema mnporpamupoBanusi ChemBasic, nporpamma
nmpocMoTpa TpexmepHbix Mogenet wmonekyn ACD/3D  Viewer,
nporpamma o0pabotku  AMP-cnektpoB ACD/CHNMR  Viewer,
PYKOBOJICTBA 110 pabOTe ¢ MporpaMmmMaMu.



http://www.acdlabs.com/

B ydebHOI paboTte Hambojee MEHHOW M3 3THX IporpaMm OyaeT
nporpamma 3D Viewer, mno3Boistomas yBuaeTh (M B JIBMDKCHUH)
pa3IUyHbIE MOJENIH MOJEKYJ, (OPMYJbl KOTOPHIX HApHCOBaHBI B
ChemSketch, ckonupoBaTh H300pakeHUS ITUX MOJIENIEH U CaMU MOJICIIH
B pa3JIMYHbIE TOKYMEHTBI, B PE3EHTAIIUH.

IIporpamma ChemSketch conepXuT u ”HCTPYMEHTBI JIJISI CO3/1aHHUS
BEKTOPHBIX H300paXEHUW, BO MHOTOM AaHAJOTHYHBIX BEKTOPHOMY
penaktopy Microsoft Office, mosToMy TO3BOJIET CO31aBaTh
rpaduueckue wuroctpanuu. Co3gaHue CI0XKHBIX (GOPMYJT U PUCYHKOB
oOnerdaercss HajauyueM anb0oma 1IabJIoHOB (QOPMYT U PHUCYHKOB,
KOTOPBIA MOXKET MOMOJIHATHCS MoJib3oBaTeneM. Co3aHHbIE ¢ TOMOIIBIO
penakropa OOBEKTHI MOTYT OBITH COXpPAaHEHBI, pacledyaTaHbl, a TAKKeE
ckonmpoBanbl B WORD u npyrue npuioxxeHus.

[lonesen Oyaer u BcrpoeHHbI KanbKynsaTop ChemSketch,
MO3BOJISIOIIMN  PACCYUTHIBATh MHOTHE XapaKTEPUCTUKH BEIIECTB,
(bOopMyJITBI KOTOPBIX CO3AAI0TCS B PEIAKTOPE.

HenocTaTok qaHHOTO MakeTa nporpaMM — HEepPyCUUITMPOBAHHBIMN
untepdeiic. Ho 3To xacaercs nuimbs naTepdeiica, CipaBOYHON CHCTEMBI
U Tp., HO XMUMHUKY, HECKOJIbKO 3HAIONIEMY AHTJIMHCKHI S3bIK, MHOTHE
bynkuuu uHTepdeiica OyayT TOHATHBL. BBoA e KUPWIIHIBI C
KJIABHATYpPhl PEIAKTOP IOJJCPKUBACT KOPPEKTHO. B MeTommueckoit
JauTEpaType omyOJUKOBaHBI CTaThH MO PabOTE C ATUM PEAAKTOPOM, €T0

HCIIOJIb30BAaHUIO B yYEOHOM MpOIIecCe.

1. IHa6apmun B.M., Ma3zyp B.A.UuTepdetic u  dyHKIIUN
cneruanu3upoBaHHoro xumuudeckoro penakropa ACD/CHEMSKETCH. Xumus:
Metonuka npenoaaBanus B mkoje. 2004, No2 ¢33.

2. ManeeBa 3.d. O0o0marmuii ypok Mo TeMe «A30TcojepIKalimie
OpraHu4ecKue coeuHeHus» /Xumus B mkode. 2007, Ne3 ¢.25

3anyck u pabGovee OKHO MPOrpaMMbl

IIpn ycraHOBKE MOXHO yKa3aThb IIallKy KOMIIBIOTEpPA, B KOTOPOH
OyJlyT pacroioKeHbl Gaiibl IporpaMMbl U pa3jiell IIIaBHOTO MEHIO (1O
ymomuanutio ACDLabs), rme Oyner HaxoauThcs ee ApiabiK. [ns
yao0cTBa pabOThl MOKHO CO3JaTh SIPJIBIK MPOrpaMMbl Ha padbouem
crosie. Ilocine ycTaHOBKM MakeTa MPOTPpaMM Bbl MOXKETE 3alyCTUTh
peIaKTOp CIASAYIOMMMU JIBYMsS CIIOCOOaMHU.

1. B mento lIyck-IIporpammel BeiOepute nogmerio ACDLabs... u
3areM ChemSketch.

2.  Ha pabodem ctosie nBa pa3a MIEIKHATE JIEBOW KHOMKOW MBIIIN HA
spabsike ChemSketch.



Ecnu BeI 3amyctunin ChemSketch Ha BaiiemM KOMIIbIOTEpE BIIEPBbHIC
MOCJIE YCTAHOBKH, MOYET OTKPBITHCA IUAJIOTOBOE OKHO ACCOIUAIUM
¢aiisioB. C MOMOIIBIO 3TOr0 OKHA Bbhl YCTAHOBHUTE CBs3b (haWJIOB,
co3ganubix B ChemSketch, ¢ Windows. Ilocnie 3Toii onepanuu MOXHO
Oyzmer  3amycKaTh ChemSketch JIBOMHBIM HIETYKOM Ha
COOTBETCTBYIOIIEM (paiise.

Taxoxe MoxkeT nosiBUThCs quanoroBoe okuo Tip of the Day (Coser
TTHS1), KOTOPO€ MOKHO 3aKpbITh JIMOO cpa3y, JUOO Mociie MPOYTCHHS
pexkoMeHaanuii. Ecau Bbl HE OOJBINION 3HATOK aHTJIMMCKOrO s3bIKa,
MOXHO yOpaTh (p1aKOK B OKHE, 4TOOBI PEAaKTOp «HE HaJaoeaal» BaM
COBETaMU TP KaXKJIOU 3aITyCKe.

Pabodee 0oKHO MpOTrpaMMbl COAEPIKUT CTPOKY MEHI0 U JBE IMaHEIH
WHCTPYMEHTOB (YacTh KOMAaHJ MU KHOMOK OyAyT JOCTYIHBI, TOJIBKO
KOTZ1a BBl HAYHETE CO3JaBaTh (POPMYITY):
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ChiemSketch Copyto 3D 30 View

[Tanens wuHCTpyMeHTOB CTaHAApPTHAsl, pACIOJOKEHHAS HUXKE
naHenu MEeHI0, COJEPNKUT KHOINKH, KOTOpbIE IMOMOTYT BaMm OBICTPO
BBITIOJTHUTh TaKUE MPUBBIYHBIE KOMAHJIbl, KAK COXPAHEHUE U OTKPBHITHE
GdaiiioB, OTMEHY W TOBTOp JACHCTBUS, yJajeHUE, BBIPE3aHUE U
KOMUpoOBaHUE  (PparMeHTa, MacmTabOMpoBaHHWE, a TaKXKe  Ppsj
cneuupuyeckux KoMaHa. Ha 23Toil mMmaHenum HaXOIATCS TaKkKe
kHomku Structure-Draw st mepexiroyeHus — pexumMa  padoThl
penakTopa.



Penaxrop ChemSketch paboraet IBYX
pexumax: Structure (Ctpykrypa) u Draw (PucoBanue),
OTJIMYAIOUIUXCA Ha3HAYEHUEM M HAOOpOM MHCTPYMEHTOB. JJis mepexo/ia
U3 OJHOT'O PEXMMA B JIPYTOM HYXKHO IIECJIKHYTh MO COOTBETCTBYIOLIEH
KHOIIKE..

B pexume CTpyKTypa co3/1aBatoTCA MOJIEKYJIIPHBIC 151
CTPYKTYpHbIE (OpPMYJIbI BEIIECTB, CXEMbl M YPaBHEHHUS PEaKIIHil.
Pexxum PucoBanme yqo0eH 1Ji1 BBOJA TEKCTOBBIX OJIOKOB, CO3aHUS
Ta0JIuIl, CXEM, BBIHOCOK, HECTaHAAPTHBIX rpad)uuecKuX 0ObEKTOB U IS
uX MpeoOpa3oBaHMUs.

B pexxume CTpykTypa Haa paboudeil 001acThbi0 HAXOIUTCS MaHEIb
uHCTpYMEHTOB CTPpyKTYpbl. OHa COACPKUT KHOMNKHA KOMAaHJ IS
co3maHus W paboTel ¢ xumuyeckumu  dopmynamu. B
pexume PucoBaHue BMeCTO  3TOM  MMAHEJIM  aKTUBHA  MAHENb
WHCTPYMEHTOB J1sl pa0bO0ThI ¢ rpadMIeCKUMU 0OBEKTaMHU.

[Tanens ATOMBI pacroyioxkeHa cjaeBa OT paboueil obnactu. OHa
BKJIto4aeT tabnuny J.M.MenaeneeBa, KHONKH, OTOOPa)KAIOIINE aTOMBI,
U MHCTPYMEHTHI JUIsl 3alKiCU CBOMCTB aroma (3apsili, BaJCHTHOCTb,
HOMEp ® T.A.). AKTMBHa TOoNbKO B pexume Crpykrypa. B
pexume PucoBaHusi BMECTO ATOM MaHeH aKTHBHA
MaHelb ABTO(PUTYPHI.

[Tanens PagmkasioB pacroniokeHa crpaBa OT pabodeil 00nacTwu.
Conepxut TaONHIly pPaAUKAIOB, COCTOSIIIYIO W3 Pa3IMYHBIX KHOTIOK,
MpEJCTaBIISIIOMMUX CO00M ToTOBBIE paaukaibl. [lo mMepe paboThl Ha
MaHEIN TMOABJISIOTCS HOBBIE KHOMNKH, OTBEUYAIOIIME HCMOJIb3yEMbIM
panukaiam. AKTHBHA 3Ta MAHENb TOJIbKO B pexxuMe CTpPyKTypa.

PabGouass oOnacTe mnpencTaBisieT COOOM 3aroTOBKY CTpaHUIBI.
Jlokyment ChemSketch coctouT u3 ogHONM MIIM HECKOJBKHX CTPaHHUII,
KOTOPBIE MOKHO CO3/1aBaTh, KOMUPOBATh, YAAISITh UCIOIB3Ys] KOMAaHbI
meHto Pages. Tak, xomanma wmeHwo Pages-New (Ctpanuribi-HoBas)
N00aBIs€T HOBYIO CTPAaHUIy B JOKYMEHT. B cTpoke cocTosiHuS
yKa3bIBae€TCsl 00IIIee YHUCIIO CTPaHUIl, HOMEp pabodeil CTpaHUIIbI, U €CTh
KHOTIKM JIJIs TIEPEeX0/ia CO CTPAHUITLI HA CTPAHUILY.

[Ton paboueit oOmacTeio pacnonoxkeHa [laauTpa 1BeToB, u
ctpoka CoCTOSIHUSI, KOTOpasi COACPKUT CIPABOUYHYIO HH(POPMAIUIO:
Ha3BaHUE CO3/aBAEMOro (pelakTupyeMoro) ¢aiiia, HoMep CTpaHUIIbI B
daiine, 4YUCIO XMMHUYECKUX CTPYKTYp B pabouedt obnactw,



MOJICKYJISIpHYIO ~ (OpMylly W MacCy BBIJIEJIGHHOTO  (¢parMeHTa
CTPYKTYPBL.

3anycmume ChemSketch, paccmompume Inemenmol pabdouezo OKHA, UX U3MEHEHUE HPU
nepexniouenuu pexcuma. /lobageme u yoanume cmpanuybl.
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YCTaHOBHTH IIAIIKM B KOTOPBIX E:::E Hﬁgﬂz:i =
OynyT XPaHUTHCS BAIlIH —
HAaCTPOUKH, Gbaitsibl
KOH(UTYpaIlul U JOKYMEHTHI.
Ecnmu  xemarenbHO,  dYTOOBI
nokyMeHTbl ChemSketch xpanunuce B 0co00il mamke, 3TO MOXKHO
CIEeNaTh TaK:

1. B OKHE ChemSketch BBIOEpHUTE MEHIO
nporpammbel Options (Onuuwn), myukt Preferences (ITapamerpsr).

2. B oTkpsiBIIeMcst okHe BbiOepuTe BKIaaky General (Oomue).

3. B mone Default (YcranoButh 0 yMOTYaHUIO) YKQXKHUTE TIANKY, B
KOTOPO# OYIyT XpaHUThCS JOKYMEHTBI, CO3/IJaHHBIC BAMHU B MPOrPaMMe.

4. B mnose Private (JInynpii) yKaXuTe Manky, B KOTOPBIX OyayT
XPAHHUTHCS HACTPOMKH MPOrpammbl, (aiiiibl KOHGUTYpaluu U BPEMCHHBIC
(baibI.

Ha npyrux Bkiagkax okHa Preferences (Structure-Reaction-
Clean) MOXXHO yCTaHOBWTH IapaMeTpPhl PUCOBAHUSA W OINTHMH3AIUU
dbopMyJl, ypaBHEHMH  XUMHMYECKUX  peakuuil. HauunHaromemy
MOJIb30BATENIO JIYUIIIE OCTABUTh HACTPOUKH 110 YMOIYAHUIO.

[Tanenu mHcTpymeHnToB mociennet Bepcuu ChemSketch moxxHO
HACTpPauBaTh, UCTIOJIb3YsI KOHTEKCTHOE MEHIO.

Directaornies

qj” k. x Cancel | ? Help




Onpooyiime rnemenmol Hacmpoiiku ChemSketch, ycmanosume 6 kauecmee nanku 011 COXpPAHEHUsA
O00KYyMeHmog c6010 nanky na pavouem cmosne. Coxpanume noka nycmoit ¢haiin noo umenem Dopmyna: memio
File-Save as (®@aiin-Coxpanums kax).

Co3naHue yriieBOAOPOAHBIX CTPYKTYP

DopMyIibl COETUHEHNM CO3Aat0TCA B pexkuMe CTpyKTypa, OCHOBOU
GbopMyJIbI  OPTaHUYECKOTO COCAMHEHHUS SBIACTCS YIJIEBOJOPOIHAS
CTpykTypa. st ee pucoBaHuss B penakrope ectb Tpu |
uactpymenrta: Draw Normal (PucoBates HOpMmanbHO), Draw
Continuous (PucoBate  HempepbiBHO) 1 Draw  Chains (Pucosatb
nenoyku). YtoObl pHUCOBATH HMMEHHO YIJIEBOJAOPOJHBIC CTPYKTYPHI,
KpoM€ BbIOOpa MHCTPYMEHTA HAJ0 BbIOpATh HA MAHEIM aTOMOB CHMBOJI
aToma yTriiepoja.

HNuctpyment Draw Normal npu kaxaoMm Imeayke Ha CBOOOJIHOM
MecTe cTpaHuilbl cosnaer dopmyny meraHa CHy. Ilpu nmporsaruBanuu
co3maer (GopMydy dTaHa ¢ TpousBonbHON mmuHOW cBsizm C-C. Ilpwm
HIETYKE Ha CYLIECTBYIOIIEM YTJIEPOJHOM aTOME CO3Ja€T PAa3BETBIICHUE,
npucoerHsst MeTuibHy0 rpynmny -CHjz co crangapTHON IJIMHOM CBSI3H.
[TocnenoBarenbHO IENIKasi Ha KOHIIEBBIX aTOMax Yriepoja MOKHO
CO3/IaBaTh CKOJIb YTOJHO OOJIBIIHE YIVIEBOJAOPOJHBIC CTPYKTYphl. [lpu
TOM OOBIYHO TMOKa3aHbl TOJILKO KOHIIEBBIC (terminal) aTombl yriaepoaa.
BuyTpennue atomsl yriepojia (4 CBs3aHHbIE C HUMHU aTOMbI BOJIOPOJQ)
MPEJCTABJICHBI y3JIaMH JIOMAHOW JIMHUU WM TOYKAMU UX COCTMHEHUHN U
CTAHOBSITCS BUIHBI JIMIIb IPU HABEAECHUH Kypcopa.

HNuctpyment Draw Continuous npu mienuke Ha CBOOOTHOM MeCTe
cTtpanulbl co3naetr dopmyny meraHa CHy. Ilpu kaxaom criemyroriem
HIeTYKEe Ha CBOOOJHOM MECT€ YJJIMHSIET LI€Nb, MPUCOEIUHSS HOBYIO
rpynny -CHjz k npensinymemy aromy yriaepona. Ilpu stom co3garorcs
CTPYKTYphl C TPOU3BOJBHBIMU JJIMHAMH CBSI3€H M TPOU3BOJIBHBIM
pacnonoxenuem aromMoB C-C. Ilpu mienuke Ha CyHIECTBYIOLIEM
YTJIEPOJHOM aTOME OH CTAaHOBUTCS AKTUBHBIM, W JaJbII€ LENb OyAeT
MPOJOJKAThCS OT Hero. JIBOMHOM IIEIYOK CO3Ja€T CTaHAapTHOE
pa3BeTBIIEHUE, IPUCOEUHISL MEeTHIbHYIO Tpynny -CHj3 co ctanmapTHon
JIJIMHOU CBSI3U.

HNuctpyment Draw Chains mpu  memukax BemeT cebs  Kak
uHcTpyMeHT Draw  Normal, Ho 1pW mNOpOTATHBAHWUU  PHUCYET
CTAHJAPTHYIO VYIJIEBOJAOPOJHYIO LIEMOYKY B BHJE 3UI3aroo0pa3zHoi
auauu.  PsgoM ¢ ykazareneM  Kypcopa  MOSIBISETCS  YHUCIIO,
MMOKA3bIBAKOIIEE YHCJIO AaTOMOB yIrJepoJa B LEenmoyke. Llemouky MOXHO
HayaTh U OT JIIOOOTO CYIIECTBYIOIIETO aTOMa yTiIepoa.



Eciaun HE0OX0aUMO YKOPOTHUTH II€Ib, MOXKHO YJAJIUTh MO OJHOMY
aTOMBbI YIJIEpOJa W, CJIEIOBATEIBLHO, METUJIBHBIC WA METHUIJICHOBBIE U

apyrue rpymmnbl. s atoro Haxmute kHomky Delete (Y aamuts) ¥ Ha
CTAHJApPTHOM  TAHEIW  HWHCTPYMEHTOB M  IIEJIKANTE  MBIIIbIO
MOCJIEA0BATEIBHO MO0 TEM aTOMaM, KOTOpbIE Bbl XOTUTE yJaluThb. [Ipu
HE0O0X0IMMOCTH MOKHO MCIOJIB30BaTh KHOIKY UNdo (OTMEHUTS)

Kpatsbie cBs3u. JIt000# U3 HHCTPYMEHTOB PUCOBAHMS TIPH IIETUKE
Ha JIMHUU CBSI3U MpeoOpa3yeT OJAMHAPHYIO CBS3b B JIBOMHYIO, 3aT€EM B
TPOMHYIO W CHOBAa B OJWHApPHYIO. B COOTBETCTBUM C HW3MEHEHHEM
KPAaTHOCTH CBSI3M U3MEHSAETCS YMCIO aToMOB Bojopoja. KpaTHas cBs3b
He OyJeT co3llaHa, €Clu 3TOMY IPENIATCTBYET PAa3BETBICHHUE y aToMa
yTJIepoJia, a Takxke eciau GopMysia pa3BepHyTa MOTHOCTHIO.

Hcnonv3ya pasnvie uncmpymenmel, cozoaitme gopmyay 2,2-oumemunnponana, 2-memuinenmana, 2-
memun-5-oymunoexana. Hapucyiime ghopmynsl nenpedenvnolx coedounenuii: oymuna-2 u 2-memunoymaouena-
1,3. Coxpanume ¢aitn (menro File-Save (Daiin-Coxpanums) unu knonka na naneau Cmanoapmnas)
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IIpeoOpa3oBanmne BHaa CTPYKTYP

Bua co3pgaHHBIX CTPYKTYpPbl MOKHO HW3MEHSITh, MEpeMellas HuXx,
Bpailiasi, U3BMEHsIs TOJIO)KEHUE aTOMOB M TPYIIIl aTOMOB, JUIMHBI CBSI3EH,
pasMephl CTPYKTYpPHI B 11eJ0M. {711 3TOro cymiecTByeT pasHooOpa3HbIi
Ha0Op MHCTPYMEHTOB Ha naHenu CTpyKTypa.

s nepemenienust GOpMyibl WIM €€ 3JIEMEHTOB HCIOJIb3YETCS
unctpyment Select/Move (Beioop/Ilepemernienne). [Tocae 3Toro MoskHO
B3SATHhCS 3a JIOOOW CUMBOJI WJIM JMHUIO CBSI3M W M3MEHUTh WX
MOJIOKEHUE Ha JINCTE. MOXKHO 00BECTH paMKOW 4acThb CTPYKTYpbI, WU
CTPYKTYpPY TOJHOCTHIO - 3aTE€M MBIIIKONH TIePEMECTUTD
BBIOpaHHOE Ha HOBOE MECTO. @ @ &

HNuctpyment Select/Size/Rotation (Bei6op/Pasmep/Bpa
IIIEHKE) TT03BOJISIET BpalllaTh (OpPMYITy B IUIOCKOCTH, B3SIBIIKMCH 32 OJUH
u3 aromoB. Ecim oOBectu dopmyny (wim ee (parMeHT) pamKoi,
HOSIBATCS MapKephl M3MEHEHUs pasMepoB. Hakonen, mHcTpymeHT 3d-



Rotation mo3BoisiecT ~ MMMHUTHPOBAaTh  BpamicHue  GOpMyJasl B
MIPOCTPAHCTBE.

Crnenyromass Tpynma HWHCTPYMEHTOB  TO3BOJISIET  HM3MEHUTH
noJyioxxeHue (opmylibl MO BHIOpaHHOM cBsizu. Hampumep, ecinu HyxHO,
4yTOOBI (hopMyJia ObliIa MOBEPHYTa TaK, YTOOBI HEKOTapasi CBs3b CTajia
BEPTUKAJIbHOU, HY>KHO: <G &

1. BeiOpats wumHCTpyMeHT Set Bond Vertically
(YCTaHOBUTD CBSI3b BEPTUKAJIIBLHO),

2. EJIKHUTE MBIIIBIO O JIMHUU JTAHHOU CBA3U

Ananornyno paborator kHomku Set Bond Horizontally
(ycTaHOBUTH CBsI3b ropu3oHTanbHo) W Flip on Bond (orpasuts mo
CBSI3N).

Kuonku Flip ... (oTpaxkeHuss cBepXy BHU3 U ClIeBa | & &>
HaIpaBo) TPEOYIOT MPEIBAPUTEILHOTO BBIJACICHUS HYXHOU
CTPpYKTYypbl. Ecinu 310 HE caenaHo, IPOU30UAET OTPAXKEHUE BCETO
COJICPKUMOT'O CTPAHUIIBI.

Knonka Change Position mo3BoysieT M3MEHHTh IMOJ0KEHHUE | 3%
CUMBOJIOB aTOMa BOJOPOJAa OTHOCUTEIHHO YIJIEPOJHOTO aToma
CTPYKTYPHI.

Pydynoe wu3meHeHne GOpPMBI CTPYKTYphl MOXKET IIPUBECTH K
HEeXeIaTeIbHBIM pe3ysibTataM. YToObl OBICTPO MEPEUTH K CTaHIAPTHOM
CTPYKTYype MOKHO WCITIOJIH30BATh uactpyment Clean
Structure («ouncTka» CTPYKTYypbl) - T1IO0 CYIIECTBY JTO ¢ g
IBYXMEpHasi ONTHUMH3ALUS CTPYKTYphl - BBIpAaBHUBAHHE IJIHH
CBs3ell M yriioB. ECTh M WMHCTPYMEHT TpexmepHoW onrumusanuu 3D
Optimisation. Ilpu mpoBeAcHUU 3TOH ONEPAIMH IPOUCXOIUT IOJTHOC
pazBopauuBaHue HOpMyIibl.

Pa3BepHyTh-CBEpHYTH aTOMBI BOJOpPOAA B  YIJICBOJAOPOIHOM
CTPYKTYpe MOXKHO M MCIOJL3ys KoMaHabl MeHio T00Is - Add Explicit
Hydrogens u Remove Explicit Hydrogens. Eciu Ha nrcte He BBIIEICH
HU OJWH (parMeHT - Pa3BOPAYMBAIOTCS BCE CTPYKTYPHI

JIUCTA. H H
Hcnone3ysn onucannvle uncmpymenmol, yeeauuvme pazmep dopmynvt 2,2- HHH
oumemunnponana npumepno 60eoe. HMzmenume Opyzue co3oannvie Qopmyavl u ux H H

nooHceHue, Ymoosl pazmecmums ux Ha cmpanuye Hauboaee payuonaivro. /looassme nHa
CHPAHUUY ROJIHOCHIBLIO PA36EPHYMYI0 CHIPYKMYPHYIO (hopmyty Imana.

ukabl 1 apoMaTHYECKUE CTPYKTYPHI.

[ukJisr yIA00HO pHUCOBATH \
uHctpymernTom Draw  Continuous, mpu  3towm, 2
qTOOBl 3aMKHYTHb IIMKJ, TOCJIEAHUN IIEITUYOK -



JICNTal0T Ha MEePBOM aTtome yrieposa. /(s nUKIOB ¢ OOJIBITUM YUCIOM
aTOMOB YTJIEpOJIa MOXHO WCIOJB30BaTh JPYrod CIOCOO: ¢ IMOMOIIBIO
uHcTpyMeHnTa Draw  Chains pucyror 1enouky ¢ HYXHBIM YHCIOM
aTOMOB yryiepona, 3arteMm, wucmonb3ys Draw Normal, coenunsror
IEepBBIM  aTOM €  TOCIHEOHUM. B pe3ymprare  MHONy4YaroT
HCONTHMH3UPOBAHHBIC ITUKIIBI COCTOSIIUEC W3 OJHUX JIMHUKA. YTOOBI
NPEJCTaBUTh WX B MPAaBHILHOM BHJE, UCHOIL3YIOT HHCTpyMeHT Clean
Structure.

VY 110060T0 YIIIepogHOrO aroMa IHUKJIa MOXKHO CO3/aTh
pa3BeTBIICHHE, OOKOBYIO I1€Tb, ¥ 3aMKHYB €€ B ITUKJI CO3/aTh
CTPYKTYPY C KOHACHCHPOBAHHBIMHU IIUKJIIAMH, HAIPUMEP L
cTpykTypy yraeBomopoma CigHis- amamanrana. Ilpu
KETAaHMM MOXKHO Pa3BEpPHYTh aTOMBI  BOJOPOJa  IHKJIMYECKOU
CTPYKTYDHI.

OOBIYHBIMM TNPUEMaMH CBSI3M IIMKJIA MOXHO IIpeoOpa3oBaTh B
JIBOMHBIC  WJIM  TpPOWHBIE  (aTOMBI  BOJOpPOJA
NpeIBapuTEIbHO HAI0 CBEpHYThH). B pe3ymbrare
IICCTHATOMHBIM  [HMKJI  IUKIOIeKCaHa  MOJKHO
npeBpatutb B (opmyny Kekyme 1S MOJIEKYIIBI
OeH3ouna.

st mpeobpaszoBanus ¢opmyibl  Kekyiae B apoMaTHYECKYyIO
CTPYKTYpy  HCHOJB3yeTcs  KomaHga  MeHio Tools - Show
Aromaticity (mokazatb ~ apOMaTHYHOCTH),  OOpaTHas  omeparus
BEITIOJIHSACTCS KoMaHaou Hide Aromaticity.

Hapucyiime u onmumu3supyiime (opmynsl YUKIONPONAna, YUKIOREHMAaNd, YUKI102eKcana, 6en3o.na,
Hagpmanuna, noKazae 6 08yx NOC1eONUX HANUYUE 0CNOKAIUIOGAHHOU APOMAMUYECKOU CEA3U.

KonupoBanue cTpykTyp. MrHOBeHHBIIi 11a0J10H.

BhIICIIEHHYIO0 CTPYKTYPY MOXKHO KOIUpPOBaTh B Oydep, 3¢
ucnonp3ys komanay mento Edit - Copy, coderanue kiaBuII
Ctrl-C, wnmm KHONKM TMaHeIu HMHCTPyMEHTOB. CKOIMHUPOBaHHYIO
CTPYKTYPY MOJKHO BCTaBHUTh OOBIYHBIMH CIIOCOOAMH B JOKYMEHTBI
Ipyrux nporpamm, Hanpumep B JokymMeHT WORD, a Takke Ha 11r000it
ctpanuie nokymenta ChemSketch.

[Tpu Bemonnenuu BctaBku B ChemSketch (Edit CH,

- Paste, Ctrl-V, wm kHomkoi) Kk Kypcopy C%
MPUKPEIUTETCs MAabIoH CTpyKTypsl. [Ipy memuke Ha - CH

HY’)KHOM MECT€ CTPaHMIbl NOSABISIETCA  KOIUS /K
CTPYKTYphl. KONMpOBaTh CTPYKTYphl MOXKHO TaKXKe =
nepeTackuBas UxX mpu HaxxkaTou kiasuiie Ctrl. m@
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B ChemSketch cymectByer eme oaumH Crmoco0 KOMUPOBAHUS
CTPYKTYp - CO3JjaHH€ HAa MX OCHOBE MTHOBEHHOTO IadionHa. Jis sTou
omepald Ha TaHEeJIM  MHCTPYMEHTOB  €CTh  KHomka Instant
Template (MraoBeHHslii ma0oH). [llenkayB mo 3Toil KHOMKE, | g
HYKHO 3aT€M WIEIKHYTh MO OJHOMY M3 aTOMOB WJIM 10 OJHOM W3
cBsi3eil BbIOpaHHOU CTpyKTYyphl. I11a0a0H CTPYKTYpbl NPUKPEIUISIETCS K
KypCOpY U MOET OBITh HCIIOJIb30BaH [IJIi BCTABKU KOMHUU CTPYKTYPHI
CTOJIBKO pa3, CKOJIBKO 3TO HeoOxoauMo (HO TOJIbKO B ). UT0OBI
"oTuenuTh" 1IA0JIOH OT yKa3aTeyisli MBIIIKA HYKHO HaXaThb MPaBYHO
KHOIMKY MBIIIKYU WM KiaBuy Esc.

MrHoBeHHbIH 11a0J0OH MOKHO HCIIOIb30BaTh HE TOJBKO IS
KOMUPOBAHUA CTPYKTYp, HO M Jyisi UX AocTpoiku. Ilpu 3TOM mmeer
3HAYE€HUE, 32 KAKOW aTOM WJIM 32 KaKyl0 CBA3b B3ST IIA0JIOH, OCKOIBKY
MMEHHO TI0 ATOW CBSI3M WJIM 1O TOMY aTOMY IIabJIOH MPUCOCIUHUTCS K
npyroil crpykrype. Tak, 4ToObl M3 (opMyibl O€H30Ja MOJYYUTh
dbopmyny nudeHusna Hy>XHO:

1.  Illenxuyts mo kHomke Instant Template;

2. IllenxkHyTs MO MO OJHOMY U3 aTOMOB B
dbopmyiie 6eH3o0:1a (B3SATh IA0JIOH MO aTOMY);
3. llomBectn Kypcop K OJHOMY U3 aTOMOB B

ATOM ke Wiu Apyrou Gopmyse OeH30Ja U MICIKHYTh -
(dbeHUTBHBIE KOJIbIa COeTUHSTCS HOBOM cBsi3bio C-C.

Ecnu xe wu3 Qopmynbl O€H30Jla HAJI0 NONYYUTh (QOpMyIy
HaTanMHa, TO HYKHO:

1. lenxuyth mo kHomnke Instant Template;

2. IllenkHyTh O MO OAHOW W3 cBsi3el B Gopmyse OeH3oma (B3SATh
1abJI0H TIO CBSI3H);

3. TlomBecTu Kypcop K OIHON W3 CBsi3eld B 9TOM K€ WU APYrou
dbopmyne OeH30/1a M MICIKHYTh - (DCHIIBHBIC KOJbIIA COSTUHSATCS IO ITOM
CBsI3M, 00pa30BaB KOHJIEHCUPOBAHHYIO CTPYKTYpPY HadTaInHa.

Cnenyer yuyuThiBaTh, 4YTO TMpU OOBEIUHEHUU TIO CBSI3SIM
apOMAaTHYECKUX CTYKTYP, MOKET NPOUCXOAUTH MOTEPS] apOMATHYHOCTH.
KpoMe Toro, MOryT BO3HUKHYTh CTPYKTYPbI C MSATHBAJICHTHBIM aTOMOM
yriepoja. Takue "HempaBUIIbHBIE" aTOMBI OTMEUAIOTCS KaK OIMTHOOYHBIC
NepeYEepPKUBAHUEM HX KpecTUKOM. UToObl M30€kaTh Takux mpodiiem

MOYKHO MOCTyNnaTh CIEIYIONTUM o0pazom
- yOpaThb apOMaTHYHOCTh U KpaTHBIE CBSI3M M3 HCXOAHBIX CTPYKTYP;
- 00bEeTMHUTD CTPYKTYPBHI;

- 3aHOBO pPaCCTaBUTL KpPATHBIC CBA3H H I10KA34Tb
apoMaTU4HOCTh (MeHto Tools - Show Aromaticity ).



Co3oaiime HoGyl0 cmpanuyy u CcKonupyiume Ha Hee @opmyavt 2,2-Oumemunnponana u 2-
Memunnenmana, 6enzona, nagpmanuna. C ROMOubI0 MZHOBEHHO20 WIAOIONA npespamume opmyny benzona 6
dopmyny ougpenuna. Ananozuuno, Ha 0cHose Konuu opmynsl Hagpmanuna cozoaiime Gpopmyny genanmpena.

3amecTHTE/IM U TeTEPOATOMBI

UtoObl OT YIJIEBOJOPOJOB NEpedTH K (Qopmyliam Ipyrux
KJIACCOB OPraHWYECKUX COCTUHEHHM HEO0OXOJUMO HAy4YUThCS | A
BBOJIUTh B (POPMYJIy CHUMBOJBI JIPYTUX XUMHUYECKUX 3JIEMEHTOB.
JInst 9TOro B HUCMOJB3YIOTCS T€ K€ HHCTPYMEHTHI PUCOBAHWS,
TOJBKO WX HYXXHO [MPEABAPUTENBHO '3apsAUTh" CHUMBOJIOM
HY>KHOTO  3JIEMEHTa, IIEJKHYB IO 3TOMY CHMBOJY Ha
naHenu AToMbl. BMECTO cCMMBOJIa KOHKPETHOT'O JIEMEHTA, MOXKHO
BBIOpATh YCIOBHOE 0003HAUYEHHE HEKOTOPOro aroma (KHomka Any
Atom). Ecnu cuMBona HYXXKHOTO JJIEMEHTA HET Ha MaHEeId, MOXKHO
OTKPBITh TMEPUOJIUYECKYIO TAOJHUIy W BBIOpATh CHMBOJI M3 TAOJIMIIBI.
[Ipu 3TOM OH OyAeT pa3MelleH U Ha naHenn Atombl. [lepuonnueckas
Ta0JIUIa COACPKUT U KPATKYI0 HHPOPMAIIUIO 0 XUMUYECKUX IJIEMEHTaX
(OTKpBITHE, OCHOBHBIC KOHCTAHTHI, CTPOEHUE aTOMA...).

CymiecTByeT JBa crmoco0a BBEACHHS Te€TEpPOaTOMOB: 3aMEHA
CUMBOJIOB YTJIEpO/Ia HA CUMBOJ APYroro 3JEMEHTa U MPUCOEIUHECHHE
CUMBOJIa 3JIEMEHTA K YK€ CYIIECTBYIOUIEH CTPYKTYpE.

B mepBom ciydae wucmonbdyercss uHcTpyMmMeHT Draw  Normal.
Br1OHMparoT CUMBOJI HY>KHOTO 2JIEMEHTA U IIEJIKAIOT MBIIIKON 1O TOMY
aToMy yriepoaa, KOTOPbIii HEOOXOAWMO 3aME€HUTh. ATOM HEMeETalla
Opyd 3TOM JIOMOJHSAETCS B COOTBETCTBUM C €ro BaJEHTHOCTHIO
HEOOXOJUMBIM YHUCJIOM aTOMOB BOJOpPOJa, €CIM YHUCIO CBs3el
MPEBBIIIAECT BAJIEHTHOCTh, ATOM BCTAaBIISIETCA KaK MOH. DTUM CIIOCOOOM
ya0OHO co3/1aBaTh (OPMYJbl TETEPOLUMKIOB - CHayajga pHUCYETCs
YTJIEPOJIHBINA IIUKJ, 3aT€M OJIMH M3 aTOMOB YIJIEpPOJia 3aMEHSETCS Ha
reTepoaToM.

Jlns  nmoOaBiieHUsT CHUMBOJIA MCHOJIB3YyeTCsl HMHCTpymMeHT Draw
Continuous. BwiOuparoT CHMBOJI HYXKHOTO OJJIEMEHTA W INEIKAOT
MBIIIKOW MO TOMY aToMy yriepoia, K KOTOPOMY HaJ0 MPUCOEAUHUTH
rerepoaToM. BTopo# MIeM4oK MO 3TOMY aTOMy WM PSAJIOM C HUM
nob6asisger B GopMylly CHUMBOJ HeMeTajljga ¢ HEOOXOIUMBIM YHCIOM
aTOMOB BOJI0poJia. Eciu BCTaBIISIETCS CUMBOJI METaJlJIa C BaJIECHTHOCTBIO
OoJibiie 1, To OH BCTABISETCS KaK KATHOH.

Ha cmpanuye 2: Hapucyiime ¢opmyny nponana u 3ameHoll amomos npespamumnie ee 8 (opmyiny
amanona. Ananozuuno, u3 Qopmynsl 2-memunneHmana noayyume Qopmyny AmMuHONPONUOHOGOU KUCTIOMBbL.
Co3zoaiime Konuio hopmyvl yUKI02eKcana u npeepamume ee 6 popmyny ouoxcana. Ucnonwvsys emopoii cnocoo,
Konuto gpopmynsl 6en3zona npespamume 6 Gopmysy o-pmopanununa

wo=zmaof
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PagukaJjibl M TPynnbl aTOMOB

Opranudeckue  MOJEKYJbl  4YacTO  COJAEpKaT  HEKOTOpbIE
(GyHKIIMOHAJIBHBIC TPYIIIBI, PUCOBATh KOTOPBIE KaXIBIH pa3 3aHOBO HE
panroHaibHO. Kpome TOro HekoTopble (hparMEHTHI CIOKHBIX (OPMYI
4acTO M300pakaroT HE CTPYKTYpPHbIMH (OpMysIaMU, a CBEPHYTHIMH (-
NO,, -C,Hs) nau naxe ycnoBHbiMu 0003HaueHusimu (Et, 1-Pr, Ph). Jlns
BBoJla Takux (parmentoB B (opmynsl ChemSketch mpemmaraer nBa
uHcTpyMeHTa Papukassl u I'pynnbr AToMOB.

[To cyTu nena 3T0 OJHO U TOXE, HO eclii PaguKanabl BCTaBISIIOTCS
KaKk (QparMeHTbl CTPYKTYpHBIX ¢opmya, To ['pynnbl ATOMOB - Kak
CBEpHYThIe (GOpMyJbl WM YCIOBHBIE oOo3HaueHus. [locrme BcTaBku
IPYIIBI aTOMOB MOTYT OBITh pPa3BEPHYTHI, TO €CTh INPEBPAIICHHI B
paaukaisl (0OpaTHBIN MPOLECC HEBO3MOKEH ).

JIist BCTaBKM pajuKkalia HeoOXOJIMMO HaWTH ero B TaONWIe g8
paaukainoB. [locie mienmuka Mo KHOMKE BHIOPAHHOTO paauKaia i
1abJIOH €T0 CTPYKTYPhI MPUKPETUIIETCS K KypCOpY M MOXKET ObITh ()
WCIIOJIb30BaH KaK MTHOBEHHBIM 1m1a0joH. VICTOJIb30BaHHBIN  SO:H
paavKaid TOSBISETCS Ha TMaHeIW paJuKajioB, 4YTO TO3BOJIIET TIpU
CJICIYIOIIEM MCIOJIb30BaHUH HE MCKaTh €ro B Tadmiuie. Takum obpazom,
yToObl H3 (QopMyJsibl O€H30Jla HAJA0 MOJYy4YuTh (Gopmyly M-
JTUHUTPOOEH30J1a HYKHO:

1.  BwiOpats B TabnuIle paaukaioB abI0H o o)
HUTPOTPYIIIBL; |+ s
=N M. .
2. TlomBectu Kypcop K OJTHOMY M3 aTOMOB O 0
B (dopmyne OeH30Ja M IIEIKHYTh - paJuKal

COEMHUTCA C 3TUM YIJIIEPOAHBIM aTOMOM;
3. TloBToputh 3Ty omepainuio sl BTOPOro yTiIepOJAHOr0 aToMma B

MCTA-110JIOKCHHUU K IICPBOMY.
Cronupyiime gpopmyny 6en3zona u cozoaiime na ee 0CHO8e Popmyy m-OuHUmMPOOEH301a.

I'pynma aromoB B  ChemSketch He o4eHb  MOHSTHO
Ha3piBaeTcss Atom Label ("aromnas merka", "aromHas 3THKeTKa").
WHCTpYMEHT JJIS PEeNaKTUPOBAHWS W BCTAaBKH TPYIIIBI HAXOJWTCS Ha
naneau Atomsl - kHonka Edit Atom Label. [{ns moGaBiacHUs TpyIIibl
aTOMOB HY’KHO:

1.  Illenxnyts mo xkHomke Edit Atom Label; -

2. lllenkHyTh MO aToMy B CTPYKTypHOU (hopmyie, KOTOPHIU



JOJDKEH OBITh 3aMEHEH Ha TPYIIY WU MO0 CBOOOJHOMY MECTY CTPAaHHMIIBI
psagoM ¢ popmynoii. IIpu sTom oTkpbIBaeTcs Auanorosoe okno Edit Label.
B sToM okxHe: Edit Label
3. BeiOpath B uMeroIeMcs (T Ao Z B 7 U < =|O
cnucke (GOopMysdy HYKHOW TPYIIIBI
aTOMOB HJIM €€ YCIIOBHOE 0003HaYCHHE, |

IpH 3TOM BHIOpaHHOE TNosBNIAeTCS B |[L2h3 = e m— ,
v Eitndard
OKHE PEIaKTHPOBAHHS; SO3H Standaid
. Ac " User
4, Ecmu wyxHOH GOpMYIBI €25 gl
HET, BBECTH ee B OKHE ||cho
CN

PENAaKTUPOBAHMUA, TIPU 3TOM MHIEKCH ||igok: Save

BBOIATCI B CTPOK crenuaibHas | |COOH
i POKY ( 0 COOMe Delete

KHOIIKa IIO3BOJSECT BBOIUTH 6YKBBI COOPh

Et e
rpedeckoro andasura); I Formda Stie
5. Ilpu >xemaHnum - yKazarhb
napameTphbl (OpMAaTHPOBAHUS, KOTOPBIE et | X Carcel | 7 e

HY>KHO MPUMEHUTH K 3TOU popmyie;

6. Ilpu >xemanum - coxpaHutb GOpPMYTy ISl €€ MOCIEAYIOIIETO
UCIOJIb30BAHUS, HAXKaB KHOIIKY Save;

7.  Haxarp kHonky Insert (BcraButs);

8.  Ecuu rpynma BcTaBiieHa psiioM € (OPMYJIOM, COEIUMHUTH €€ C
HY>)KHBIM aToMOM B (QopMmylie, HCHOIb3ys HHCTpyMeHT Draw
Continuous MHorma mpu 3TOM HYXXHO MOMEHSATH MOPSIOK aTOMOB B | X
rpymre ¢ momoiisio kuonku Change Position.

YT0O0BI pa3BEepHYTh IPyNHITy aTOMOB HYXHO:

1.  Illenxuyts mo kHomke Edit Atom Label;

2. IlenkuyTts no ¢opmysie WIH YCIOBHOMY OOO3HAYEHHUIO T'PYIIIIbI
aTOMOB, ITPY TOM BHOBB OTKPBIBaeTCs JauajioroBoe okuo Edit Label.

3. Boartom okne Haxath kHONIKY EXpand (Pa3sepHyTh)

Knomnka Expand O6yner oTrcyTcTBOBaTh, WM Pa3BEPHYTHh TPYIIITY
aTOMOB HE€ yJacTCs, €CIIU:

. ['pynma He coenMHEHA ¢ CTPYKTYPOM MIIM COEAMHEHA HEBEPHO;

. @opmysia Trpynmbl  COCTaBJIEHA  HEBEPHO, HAaNpuUMeEp C
UCIOJIb30BaHUEM OYKB PyCCKOro aj(aBuTa BMECTO JTATUHCKUX;

. @opmyJsia CIHIIKOM CJI0OKHA WA HCIIOJIb30BaHbl yCIOBHBIE

0003HaYCHUSI HE 3JI0’KEHHBIE B TIPOTpamMMy.

IIpu cocraBieHUM W peAaKTUPOBaHWU (OpMyN TPyIHIl aTOMOB
MOYHO JIOTIOJIHUTEJILHO UCIIOJIb30BATH CUMBOJIBI:

'~' (TubJa) OTpULIATENBHBIN 3aps]l

'+' MOJIOKUTENBHHBIN 3apsi]

'-' oluHapHast CBSI3b (MOXKET OBITh OIYIIEHO)



'=' NBOIHAs CBS3b

'%' (IpOLIEHT) TPOWHASI CBSI3b

'()' (ckOOKM) TTOBTOPSIOIIASCS TPYyIIa aTOMOB

Ecau rpynmy aromMoB cHOBa HYXHO OyAeT MpeACTaBUTHh B
CBEpPHYTOM BHJE, €€ IPHUIETCS BBOJAUTH 3aHOBO (MJIM HCIIOJb30BaTh

KHONIKY OTMEHHTh. R| 7 R! R? R? R* RS R6
Ecte B ChemSketch u wuHCTpymMeHT R Ri R: Ry Ry Rs Rg
TIO3BOJISIFOIITHI BBOJIUTh YCIIOBHBIE

obo3HaueHus paaukanoB tuna R, Ry u T.10. - knonka Radical Labels.

Ckonupyiime popmyny d6enzona u eeedoume ¢ nee zpynny SOzH, 63s6 ee uz cnucka zpynn. Ckonupyiime
dopmyny nagpmanuna. Cozoaiime nogyio cpynny amomoe (CH2)2COOMe. Ilpucoedounume maxue zpynnl 6
nonodicenus 2,7 monexkynvl nagpmanuna. Pazeepuume epynnoi. Onmumusupyiime cmpykmypy (Clean Structure).

MeQOQCH2C)2 (CH4),CO0Me

Eure pa3 o cBa3sx

KpoMe 0OBIYHBIX U JBOWHBIX, TPOMHBIX CBsi3e B (Qopmyrax
XUMUYECKUX  COCAMHEHHM MOXET BO3HHMKHYTh HEOOXOIUMOCTH
n300pa3uTh U JPyTHE CBSA3U: KOOPJAMHAIMOHHBIC, BOJIOPOJHBIC,
noiyTtopHbie... Emie ogHa mpoOieMa BO3HUKAET, KOrja HEO0O0XOIMMO
MoKaszaTh  IOJIOXKEHUE CBsI3ed B mpocTpaHcTBe. HapucoBath
MPOCTpPaHCTBEHHBIE (OPMYJIBI U OCOOBIE BHUJBI CBSI3EH MOMOTAET €Il
onHa rpynmna uactpymentoB ChemSketch.

Knomnku Up Stereo Bonds u Down Stereo
Bonds mo3BosAT npeBpaTUTh OOBIYHYIO bopmyny B | ¢ &
MPOCTPAaHCTBEHHYIO. UTOOBI 3TO cAenaTh, HaJO0 BBIOpATh OAHY
U3 HUX, 3aTE€M IICJKHYTh MO CBS3M, HAIPaBJICHHOW COOTBETCTBEHHO K
3pUTEITIO WK OT 3putessi. CBsi3H, JekKalllue B IIIOCKOCTH

JIMCTa IIPH OTOM OCTABIIAIOT O€3 U3MEHEHUS. CH
ITocaemoBaTeabHO MIENKas 110 CTEPEO-CBI3H MOXKHO /&'CH
U3MEHHTh €€ BHJ, HO M300pasuTh ABOMHYIO, TPOHHYHO M3t :

CH,
CBs3b HaM He ygaactcs. [lomensaTs mHCTpyMEeHTHI Up Ha

Down u 00paTHO MOXHO, IIETKHYB TPaBON KHOMKOM MBIIIKHU 1O MyCTOM
yacTu Jucta. UToObl BEPHYTHCS K HOPMAJIbHOMY PEXUMY PUCOBAHUS
menkauTe Draw Normal.



JIOHOpHO-aKLIENTOPHBIE, BOJOPOHBIE, KOOPAWHAIMOHHBIE CBSI3U
MOKA3bIBAIOTCS CTPENIKAMU W NYHKTUPHBIMU JUHUAMH. [  wux
pucoBanus ciayxut kHomka Coordinating Bonds. B yriy stoit
KHONKH HMMEETCSI CBETJbIA TPEYTOJbHHUK, HIETYOK IO KOTOPOMY
OTKPBIBAET JOMOJHUTEIbHYIO TaJIUTPY, TMO3BOJISIIONIYI0 BBIOpATh
HYKHBI THUI JIMHUM WM CTpeIKku. BbIOpaB HyXHbI HHCTPYMEHT,
MOX@HO HapucoBaTh CBSI3b, NPOBEIA JUHUIO OT OJHOIO aroma Jo
apyroro. MoOXHO TakX€ HapuCOBaTh HYXHBIA THUIl CBSI3M B IyCTOE
MPOCTPAHCTBO, TpPU OSTOM B KOHIIE CBSI3M OyJeT H00aBJI€H aToM,

KOTOPBI OBUT aKTHMBEH Ha IMMaJUTPE aTOMOB ch—\\ CH4
(3aTeM €ro MOKHO OyJeT 3aMEeHHUTb). MOXHO, HO---- HO—
HAKOHEIl 3aMEHUTh OJIHy U3 CBA3EU B

HAPUCOBAHHOM CTPYKTYpE, IIPOCTO IICJIKHYB BBIOpaHHBIM

WHCTPYMEHTOM TI0 JINHUM CBSI3H.

[locnemoBaTenbHO  IIENKash 1O  CBS3H, MOXHO M3MEHUTH
HaIpaBJIEHUE CTPEJIKU, a YTOOBI BEPHYTHCS B OOBIYHBIN PEKUM, HYKHO
HICJIKHYTh TMPAaBOM KHONKOW MBIIIKA MO MYyCTOM YacTH JIUCTA WM
mIeTKHYTh KHOTIKY Draw Normal.

Amnanornyno pabotaroT ¢ kHomkoi Special Bonds, koropas | #
MO3BOJIIET BBIOpPATh €IlI€ HECKOJBKO CIOCOOOB HU300pakeHUs
XUMHYECKUX CBsizei. Bua kHOmKM (M ee mojcKa3ka) OyJeT MEHSATHCS B
3aBUCHUMOCTHU OT BBIOPAaHHOTO MHCTPYMEHTA.

Cozoaiime cmpanuyy 3 u ckonupyiume na nee opmyny 2,2-oumemunnponana. Ilpeepamume 3my
dopmyny npocmpancmeennyio. Cxonupyitme unu Hapucyiime 3aH080 06e oOpmynvl IMAHONA U NOKANCUME
Hanuuue 6000POOHOI CBA3U MENHCOY MONEKYIAMU (NONOMHCEHUE AMOMA 8000PO0A MOIHCHO MEHAMb KHORKOU
Change Position).

Bonpocs! k 3ausiTrio 10

1.  OcHOBHBIE 3JI€MEHTHI pa00YET0 OKHA TPOTPAMMBI

2.  Ilpuemsl co3manus npocTenmux Gopmy.

3. Ilpuembr mnpeoOpazoBaHusi CTPYKTyp (pasmep, BpalleHue,
ONTHUMHU3AINS).
PucoBaHnue 1ienoyex, 1UKIOB, apOMaTHYECKUX CTPYKTYP.
KomupoBanue cTpykryp.
MrHoBeHHBIN 11a0JI0H, 00bEAMHEHUE CTPYKTYP.
3aMeHa aTOMOB U JJ00ABJICHHE IeTePOATOMOB B CTPYKTYPY.
Panukanel 1 1o0aBjeHUE UX B CTPYKTYPY.
['pymimbl aTOMOB M 100aBJIEHUE UX B CTPYKTYPY.
0. Co3naHue HOBBIX TPYNI aTOMOB U pa3BOpaYMBaHUE TPYIIIL.
1. Cozpanue nNpocTpaHCTBEHHBIX (OPMYIL.
12. UzoOpaxkeHne 0COOBIX BUIOB CBSI3CH.
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