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Metoauueckue yka3aHus MO BBIIIOJHEHHUIO MPAKTUYECKON padOThI
«Pabora B xmmuueckoM pemakrope BKChem» npennasnaueHsl s
U3YUYCHUS TUCHUTUTMHBI « KOMITBIOTEPHBIE TEXHOJIOTUN B XUMUW.

ConepxaT omucaHue TMporpaMMbl M HHTEpdeiica, OCHOBHBIC
dbyukiuun BKChem, a Takke JIOCTOMHCTBA M HEJOCTAaTKU JaHHOU
nporpammbl.  [IpeAcTaBiieHbl  MpPaKTUYECKHUE  3aJaHUsl, KOTOPBIC
MO3BOJISIIOT, MCTOJB3Yysl BO3MOXHOCTH PEIAKTOpPA, M300pa3UTh CXEMBI
CHUHTE30B U PEaKLUi.

Meronuyeckue  yKa3aHHS COOTBETCTBYIOT  TpeOOBaHUSIM
denepanbHOr0  rOCYJIapCTBEHHOTO  00pa3oBaTEbHOTO  CTaHAapTa
BBICIIETO MNPO(PECCHOHAIIBHOTO 00pa3oBaHUs W y4YEOHOMY IUIAHY
HarnpasyieHus noarotoBku 04.04.01 Xumus, kBanupukamusi — Maructp.

TekcT neyaraercs B aBTOPCKOM peaaKInU
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Tupax 100 sk3. 3aka3 : becnatHo.

FOro-3ananHbiil TOCY1TApCTBEHHBIA YHUBEPCUTET.
305040, r. Kypck, yi. 50 et Oxts6ps, 94.
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IIpakTueckas padora

«Pabora B xumMuuyeckoM pegakTope BKChem»

Hear padoTBI: OCBOMTH BEKTOPHBIM TpadUuecKuil peaakTop,
NO3BOJISIIOIINM BPYYHYIO CO3/1aBaTh CXEMAaTHYECKOE IMPEJICTABIEHUE
XAMHUYECKUX COEIUHEHUM. VICIoJib3yss BO3MOXKHOCTHM  pPEIAKTOpa
M300pa3uTh CXEMbl CHHTE30B U PEaKIuid

Teopernueckue cBegeHUs

XHWUMUYECKOE TPOrpaMMHOE OOECIEUYEHHE - KOMIIbIOTEPHbIC
POTPaMMBbI, UCIIOJIb3YEMbIE B 00JIACTH XUMHUH.

Jnst pa®oOThl ¢ XUMHMYECKUMHU JIOKyMEHTaMHU B OOJIBIIUHCTBE
CIy4yaeB HEBO3MOXHO HCIOJIb30BaTh  TOJIBKO  TEKCTOBBIE  HIIH
rpaduyuecKkue pedakTopbl OOIIEro Ha3HaueHWs. PegakTupoBaHUe
TEKCTOB,  COJIEp)KAIUX  XMUMHUYECKyl0  uH(opmaiuioo, TpedyeT
MCIIOJIb30BAHUS CIICHIMATTM3UPOBAHHBIX TPOTPAMMHBIX HHCTPYMEHTOB.

OO6muii  moaxox K  co3gaHuio  uHTepdeiica XHUMUYECKUX
PEIAKTOPOB  3aKJIIOYaeTCs B TOM, UYTO XHUMHUYECKHE (POPMYJIbI
cOOMpaOTCS MO0 TPUHIIUITY KOHCTPYKTOpPA U3 CTPYKTYPHBIX JIEMEHTOB
(apoMaTUYEeCKHE KOJIbIIA, CAMBOJIBI XUMHUYECKOW CBSI3M, CTPEIKHU U T.I1.).
®opmyiia U OTAEIbHbIE €€ PparMeHThl MOTYT ObITh MOJU(DPUIIMPOBAHBI
(BcTaBKa HEOOXOJMMBIX CHUMBOJIOB, HW3MEHEHHME pa3Mepa WIH
OpUEHTAIIMU Ha IJIOCKOCTH).

Kak npaBuiio, XuMHUUYECKHUE PEIAKTOPHI CHAOXKAIOTCI KOMILIEKTaAMHU
3arOTOBOK CIIOKHBIX ()OPMYJ U PUCYHKOB(I1a0JIOHOB), HAaMOOJIEE YacTo
yHnoTpeOisieMbIX B paboTe (aMUHOKHUCIIOTHI, MENTUIbI, YTJIEBOIHI,
CTEPEOU30MEPHI, HYKIICOTHU/IbI, JTabopaTopHOE 000pyaoBaHuE). MHorue
CHa0XXEHbI MOAYJISIMU TIO UMEHOBAHUIO COEJUHEHUN B COOTBETCTBUU C
HOMEHKJIATYPOU.

XWUMUYECKUE PENaKTOPbl TMO3BOJSIOT BBIMOJHATE CIEAYIOLINE
byHKIUU:

- CcO3/aBaTh Ha DJKpPaHE XUMHUYECKHUE CTPYKTYpHbIE (DOPMYIIBI,
CXEMBI peakiui, 1a00paTOpHbIC YCTAHOBKH;

- KOHCTPYHpPOBaTh OOBEMHBIE MOJICKYJSIPHBIE MOJEIU WU
BBITIOTHATh MAHUMYJISIIIUA ¢ HUMU (yBEJIMYCHUE WU YMEHBIIICHHE
MoOJesIel, BpallleHUE U NepEeMEIICHUE UX U T.11.);



- paCCUYUTHIBATh YHEPTETUUECKUE U MPOCTPAHCTBEHHBIE MAPAMETPHI
CUCTEMBI (pactpeaeieHrue MEKTPOHHOW MIOTHOCTH, SHEPTUIO U JUIUHY
CBsI3€M, BaJICHTHBIC YIJIBI U T.11.);

- paccuuThiBaTh BSHEPTUI0 MOJIEKYJBI B CTAallHOHAPHOM W
BO30YKJICHHBIX COCTOSHUSAX HA OCHOBE KJIACCUYECKOW MEXaHHYECKOU
MOJENN OCUUJUTUPYIOIIUX aTOMOB;

- paccuuThiBaTh JPyrU€ MOJICKYJISIPHBIE XAPAKTCPUCTUKUA U
BEPOSITHOCTh IIYTU MPOXOKICHUSA XUMAYECKUX PEAKIUN.

Onucanue nporpamMmmabl
BKChem - GecruiaTHbIi XUMUYECKHI peIaKTOp OT pa3padoTurKa
Beda Kosata, B HacTos1iee BpeMs mojaepkuBaeMbiii Reinis Danne.
BKChem - cneumanusupoBannbiii Python / Tk (Tcl) BekTopHbrit
rpaguUecKkuii  pemakTop  TMO3BOJSIOMIMKA  BPYYHYHO  CO3/1aBaTh
CXEMAaTHYECKOe IMPEACTABICHHEC XHMHYCCKHX COCIMHCHHM, KOTOpPBIC
o0pa3yloT onpeeaéHHOe BEIIeCTRO.
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[Tporpamma HamucaHa Ha SI3BIKE TPOTpaMMHpoOBaHus Python, urto
TOBOPUT O TOMJEPKKE Ha pa3IMYHBIX IUIaTdopMax,
noaaepxkuBaroT Python. Beuta paspaborana mox GNU / Linux u

ycnenrHo noptupoana Ha WinXP u MacOS X.

Ha momeHT IHOATOTOBKHM METOAMYECKUX YKaBaHI/Iﬁ dKTyaJIbHasid

Bepcus nporpammsbl - 0.14.0. Pazpabotka okonumnacs B 2010 rony.
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HNuTtepdeiic BKChem

3anmyckasi peJakToOp BIEPBbIE, HAC BCTPEYACT CTaHJAPTHOE
pabodee mpoctpadcTBO (puc.l). bompuryro 9acTe 3aHUMAET JUCT IS
pelaKTUPOBAHMS, BBEPXY pacIiojlaracTcs naHellb HHCTPYMEHTOB.
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OcHoBubIe pynknuu BKChem

C nomomnrsro BKChem pucoBath cxembl COeIMHEHHI OYEHb JIETKO,
Omaromapsi pHCOBAaHMIO OT 3BEHA K 3BEHY (M0)Y31080€ pucosawue), a
TaK)KEC OrpaHUYCHHSAM HUX MPOTSHKECHHOCTH MW YIJIy  HakJIOHA.
IlonnepxxuBaeTcs mpocTas BeKTOpHas rpaduka (npsamoy2o/ibHUKU,
Kpyeu, MHO20V2OJbHUKU U Npoyee), CTPEIKU (HeCKONbKUX Mupos),
UMEeTCsl HacTpoiika mmpudra ¥W I[BETOB, €CTh BO3MOKHOCTH
WCII0JIb30BaHUS JTUHEHHBIX (DOPMYII, 3apsIA0B U paMKaIOB (puc.2).
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Info ~Ignore ~ Console @ Statusbar (" Dialog
Hint " Ignore Console @ Statusbar (" Dialog
Warning " Ignore ( Console (" Statusbar « Dialog
Error " Ignore ¢ Console  Statusbar  Dialog

The setting will be immediately applied and saved on application exit.
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BKChem coxepxutr HaOOpbl MIabIOHOB (MoOeneli) 3HAYMTEIBLHO
YIPOIIAIOIIee TMPOIECC PHUCOBAaHUS, TaK KaK HET HEOOXOAMMOCTU
pHUCOBaTh KaXJ0€ OTACIbHOE COeAMHEHHE Bpy4YHY0. MMmeroTes moaenu
st OeH3ojia, MypWHA, [MKJIONEHTAaWEHa, IUKJIONEHTaHa |
IIUKJIOTETITaHA.
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Before you use this tool, be warned that not all features of SMILES are currently supported.
There is no support for stereo-related information, for the square brackets [] and a few more things.

Enter SMILES:

OK Cancel
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ark size -
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Set atom number
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BKChem umeer HeorpaHnueHHYI0 (QYHKIHIO TOBTOPA U OTMEHBI
BHECEHHBIX W3MEHEHUH, MojjaepuBaeTcs BblpaBHUBaHue, 2D u 3D
BpallleHHe, MacliTadupoBaHWe W MHOroe apyroe. I[IpomexyTodHbIi
pE3yNbTaT, CEAHC PUCOBAHUS CXEMBbI COCIMHEHUN, MOKHO COXPAaHUTH B
cobctBeHHOM ¢opmaTe ocHoBaHHOM Ha XML (pacwupsemsiii a3vix
pazmemxiu).
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Cosznannbsie Mogenn BKChem moxxHO skcmoptupoBats (puc. 3) Bo
MHOXeCTBO (hopmaroB, nmomuepxkuBarotcs SVG, ODF (OpenOffice 2.0),
PDF, PNG, CML u CML2, OpenOffice Draw (LibreOffice Draw),
Molfes, SMILES, Encapsulated PostScript u INChI (onyuonanvno).
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Pucynok 3 - DkciopTupoBanue co3nanubix Moaeneir BKChem

[TonnepkuBaeTCs MpPOBEpPKAa JOCTOBEPHOCTH  HAPHUCOBAHHBIX
MoJielicH, JT0OaBJICHHE IT0JIb30BATEILCKUX IUIATMHOB M CIICHAPHEB.
[Tognepxxupaet ummopt: Molfile, SMILES, InChl.
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JloctonncTBa u Hegoctatkn BKChem

K ocHoBHBIM ocTOMHCTBaM BKChem moxHO oTHECTH:

- MUHUMAJIUCTUYHBIN MHTEpdENc, KOTOPHIM OTIWYAET OT APYTHUX
nmporpamMm mogo0HoOro pojaa

- IOJIJIEpKKa Ha MHOTHUX TIaTopmax

- IOJ/Iep>KKa OOJBIIOTO Yucia GopMaToB

- MaJIbIA pa3Mep U CUCTEMHbIC TPeOOBaHUS

BKChem umeeT u psi HETOCTATKOB:

- HEJIb34 MOCTAaBUTh CETKY

- HEe pa0OTaIOT TOopsiYKMe KJIABUIIM HAa PYCCKOM pacKiiaaKe

- HET pycu(UKaIuu

- Majelii HaOOp (YHKUUNA ISl YIIIyOJIE€HHOTO IPOCKTUPOBAHUS
XUMHUYECKHUX MPOIECCOB

JlaHHas nporpamMMa moJAOUAET AJIsl JII0JIeH, HAYMHAIOIIUX padoTaTh
C MOJENSMU OPTaHUYECKUX COCAUHEHUM, YTOObl YCBOWUTH OCHOBHBIC
HABBIKM PEIAKTUPOBAHUS U O3HAKOMHUTHLCS ¢ pabOYHUM MPOCTPAHCTBOM.
A Takxke Ui TOJb30BaTelie, YbU CHUCTEMHBIE TpeOOBaHUS HE
MO3BOJISIIOT YCTAHOBUTH OoJiee pecypcoeMkoe 110.

IIpakTuyeckoe 3aganue

1. Hcnonp3ys BO3MOXXHOCTH pEIaKTOpa H300pa3uTh CXEMBbI
CHUHTE30B M pEaKIUi COTJIACHO BAPUAHTY TaOIMUIBI 1.

2. Bce coenuHeHus HA30BUTE;

3. H300pa3uTe MeXaHWU3M BbIJAEJEHHON SKUPHbIM IPUGTOM
peaKkuuu.

Ilpumeuanue: B XOJ€ BBINOJHEHUS PaOOTHI, ISl U300pakeHUs
TFEeTEPOLUKINYECKAX  COCIMHEHWH, TMOJb3YyWTECh IIA0JIOHAMU H
(yHKLIMEN pUCOBaHUS OT «3BE€HA K 3BEHY».



15

Tabnuna 1 — BapuanT u HoMep peakiuu

No Bapnanta | Homepa peakumit | Ne Bapuanra | Homepa peakunn
1 1, 16, 61 16 31, 46, 62
2 2,17, 63 17 32,47, 64
3 3,18, 65 18 33, 48, 66
4 4,19, 67 19 34,49, 68
5 5, 20, 69 20 35, 50, 70
6 6,21,71 21 36, 51, 72
7 7,22,73 22 37,52, 74
8 8, 23, 75 23 38, 53, 76
9 9,24, 77 24 39, 54, 78
10 10, 25, 51 25 40, 55, 62
11 11, 26, 52 26 41, 56, 63
12 12, 27,53 27 42,57, 64
13 13, 28, 54 28 43, 58, 65
14 14, 29, 55 29 44,59, 66
15 15, 30, 56 30 45, 60, 67
HaumeHoBaHUe peakumii:

1.  AmwnupoBanue O0en3zozna no @puaento-Kpadrcy

2.  JexapookcunupoBanue baptona

3. Konneucanusa Kisiizena

4.  Meron I'punbspa

5. Merox 3eaunckoro u Kazanckoro

6. Oxucnenue no baiiepy - Bumurepy

7.  TleperpymnmupoBka AMagopu

8.  IleperpynnupoBka bambeprepa

9. IleperpymnmupoBka bpyka

10. TIlonydyenue romosiora OeH30/1JIa MO peakiuu Bropua-
durTHra

11. TIIpaBuo 3aiilieBa

12. TIpaBuno MapkoBHUKOBA

13. TIIpomecc @umepa - Tpormia

14. Peaxuuu ['anua

15. Peakuus Annana - PoouHcoHna

16. Peakums Anmkenn - Pumuan

17. Peaxkuust AHpu
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https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%90%D0%BB%D0%BB%D0%B0%D0%BD%D0%B0_%E2%80%94_%D0%A0%D0%BE%D0%B1%D0%B8%D0%BD%D1%81%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%90%D0%BD%D0%B4%D0%B6%D0%B5%D0%BB%D0%B8_%E2%80%94_%D0%A0%D0%B8%D0%BC%D0%B8%D0%BD%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%90%D0%BD%D1%80%D0%B8

18.
19.
20.
21.
22,
23.
24.
25,
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52,
53.
54,

16

Peakmus Anmnens

Peaknusa Apuara - Oucrepra
Peaknua Aysepca

Peakuus bapxennuau
Peaknus baprona

Peakuus benoycosa - X KaboTuHCKOTO
Peakuus bepurcena
Peakusa bépua

Peakmus bopoanna - XyHcaukepa
Peakmus bpurrca - Paymepa
Peakuus byso - bnana
Peaknusa bytieposa
Peaknus Baruepa

Peakuus Bunbcmeriepa - Xaaka
Peakmus Buniscmeiiepa.
Peakuusa Burtura

Peakuus Bropua

Peakmus I'appueca

Peakmus ['nazepa

Peaknus ['ycraBcona
Peakmusa Jlunsca - Anpaepa
Peakuus 3angmeriepa
Peakuus 3enmHCKOrO
Peakius 3ununa

Peaknmst Kanuuiapo
Peakuus Kactpo - Credenca
Peakuusa Kuxuepa - Bonbda
Peaxnua KnemmMmencena
Peaxuusa Kuésenarens
Peakiusa Konboe

Peakimmg Koan0Oe - [IImunra
Peakuns KonoBanona
Peaknusa Kopu - Xayca
Peaknms Kpure

Peaknus Kynmuakosuya
Peaknusa KyuepoBa

Peakmus JIebenena


https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%90%D0%BF%D0%BF%D0%B5%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%90%D1%80%D0%BD%D0%B4%D1%82%D0%B0_%E2%80%94_%D0%AD%D0%B9%D1%81%D1%82%D0%B5%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%90%D1%83%D0%B2%D0%B5%D1%80%D1%81%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%91%D0%B0%D1%80%D0%B4%D0%B6%D0%B5%D0%BB%D0%BB%D0%B8%D0%BD%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%91%D0%B0%D1%80%D1%82%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%91%D0%B5%D0%BB%D0%BE%D1%83%D1%81%D0%BE%D0%B2%D0%B0_%E2%80%94_%D0%96%D0%B0%D0%B1%D0%BE%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%BE%D0%B3%D0%BE
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%91%D0%B5%D1%80%D0%BD%D1%82%D1%81%D0%B5%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%91%D1%91%D1%80%D1%87%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%91%D0%BE%D1%80%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0_%E2%80%94_%D0%A5%D1%83%D0%BD%D1%81%D0%B4%D0%B8%D0%BA%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%91%D1%80%D0%B8%D0%B3%D0%B3%D1%81%D0%B0_%E2%80%94_%D0%A0%D0%B0%D1%83%D1%88%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%91%D1%83%D0%B2%D0%BE_%E2%80%94_%D0%91%D0%BB%D0%B0%D0%BD%D0%B0
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https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%92%D0%B8%D1%82%D1%82%D0%B8%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%92%D1%8E%D1%80%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%93%D0%BB%D0%B0%D0%B7%D0%B5%D1%80%D0%B0
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https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%9A%D0%B0%D1%81%D1%82%D1%80%D0%BE_%E2%80%94_%D0%A1%D1%82%D0%B5%D1%84%D0%B5%D0%BD%D1%81%D0%B0
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Peakus Mannunxa

Peakuust MeHimyTkuHa
Peaknus Muxasns

Peakuust MuityHoOy

Peaknums Ilepknna

Peaknus [lerposa - Kopmepa
Peakuus IToBaposa

Peakuums Paiimepa-Tumana
Peaknus Pozenmyna - 3aliniesa
Peakuus Cepreesa — Y npucoma — KpysxanoBa
Peaknus Ctunne

Peakuus Cy3yku

Peaknus Topna

Peaxiusa Tpodumona
Peakuns daBopckoro
Peakuns ®asopckoro - Penme
Peakmus ®aBopckoro.
Peakiusa @punens - Kpadrca
Peakmus Xeka

Peaxmusa XonkeBnua - Kagno
Peakuns Xopuepa

Peakuus lltaynunrepa
Cunre3 bariepa - JIpeBcena
Cunres [Taans-Kuaopa


https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%9C%D0%B0%D0%BD%D0%BD%D0%B8%D1%85%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%9C%D0%B5%D0%BD%D1%88%D1%83%D1%82%D0%BA%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%9C%D0%B8%D1%85%D0%B0%D1%8D%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%9C%D0%B8%D1%86%D1%83%D0%BD%D0%BE%D0%B1%D1%83
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%9F%D0%B5%D1%80%D0%BA%D0%B8%D0%BD%D0%B0
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https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8_%D0%B2_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9_%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#%D0%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%9F%D0%BE%D0%B2%D0%B0%D1%80%D0%BE%D0%B2%D0%B0
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