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Amnoramnisa

Kalzium — nie mporpama, sika okaske BaM IE€PioJUIHY CHCTeMYy XiMiuHUX eslemeHTiB. Kalzi-
um MOKHA& CKOPHCTATHCS JJIst TOMIyKy iH(opMAaril mpo eaeMeHTH abo [jis BUBYEHHS (DAKTIB
[IO/I0 TIEPIOIMIHOT TAOJINIIL].
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Poszuin 1

Berym

Kalzium magacTs BaM 3MOr'y O3HAMOMHUTHCS 3 yciMa BHIAMU iH(OPMAIIil 1oI0 MepioandHOol crucTe-
Mu ejieMeHTiB. Bu 3Moxkere nepersisayTu mMacy iHdopMarii Ipo eJleMeHTH, a TAKOXK ITOTJISTHYTH Ha,
X Bi3yaJibHe mpejcTaniieHHsi. 1l mporpaMa € BUIBHOIO i MOIMMPIOETHCsT 38 yMOB jgorpuManas GNU
Public License.

Bu moxkere mepersigHyTH mepiofndHy CHCTEMY 3 PO3MOIIIOM 3a T'PYIAMH, IiIPIBHIME, OKICJIIO-
BAJILHOIO 3/IATHICTIO, POIMHAME, KPUCTAJTIIHOK OyIO0BOIO ab0 DPI3HWMM CTAHAMHU DPEYOBHHU. Bu
MOXKeTe HAaKPECJUTU JIaHi Jialla30Hy €JIEMEHTIB 3a BJACTUBOCTSAMU, HAITPUKJIAJ TOYKOIO KUITIHHS
abo aTOMHOIO Macoio. Bu MokeTe TOI0POKYyBATH ¥ Yaci i MOOAYNTH eIeMEeHTH, siKi OYyJI0 BiAKPUTO
JI0 TIeBHOI gaTu y icTopii. Bu Tako:K MozkeTe 069MCIIOBATH MACy MOJIEKYJI, CKJIAIeHNX 3 €JIEMEHTIB.
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Posz i 2

Kalzium: 10BIIHUK TOYATKIBIIS

Ocpb BikaO Kalzium micsis itoro meproro 3aiycky, ssKkuif MOXKHA 3/{HCHUTH 3 JOHOMOTOIO IIYHKTY

MeHIo 3arrycKy rnporpam IIporpamu — Ocsitai mporpamun — Hayka — Kalzium a6o 3a momomororo

naruckanns Kiasim Alt+F2 3 macrynaum BBeniennsi kalzium y psiiok pejaryBaHHsI BiKHA, IO
)

3’ SIBUTHCS.

<& Kalzium ¥ &
®aiin  Mepernan IMCTpyweHTH MapaMeTpu  [osinka
Knacuura nepioguuna Tabmmus v | Cxema, Tpagiewti, ETam\mm isoTonis kpzn,almpmunekyn % BUKOHaTM OBUMCTIeHHS rpa¢\K e
Binomocti © % | nowyk:
hid Ornsn
[4) nepernsn
[ BFN BN TS CN N A N N BTH ST BTE FER BT ETH BTR YA ST

Cxema: | Bnokn v

293,94 [
=
@) | WengkicTs  m— —

ENEMEeHTH 3 TOYKOIO NAaBNeHHs 6anIbko
Ujei TemnepaTypm:

- ®ocgop (317.3K)

- Tanin (302.92K)

- Pybinin (312.63K)

- Uesin (301.54K)

- ®panuin (300K)

HeMae enemeHTia 3 TaKoI0 TeMNEpaTYPOIO . .. .
o -.---‘“ -lm --""’ -"' -m -ﬁ?ﬁﬁ@ﬁ

© x

YMOBHi No3HaNeHHR
CTaH pevosmn Cxema: Bnokw

Wl Teepauit [ Tazonopibuuii " B s-enemenTn | d-enemewtw
WP Hesinowwit | I p-enemert W ferewertw

I Ue3iii (55). Maca: 132.9054519 a.0.M.

Bikno Kalzium nopineno Ha indopMariiitay nanesns giBopyd (4epBoHa paMKa), neperss tabiuii
(cuns paMka) Ta maHeJ b yMOBHUX [O3HAYEHb y HUXKHIM dacTuni BikHa mporpamu (3eeHa pam-
Ka). 3a JIONOMOIOI0 CTaHJIAPTHOI NAHE ]l MEHIO BU MOYKETE KEPYBATH HePErJIsiJIoM, & CMYy?KKa CTAHy
OBiTOMJIITAME BaM Tpo pizHoMaHiTHI dakTu. [lanens mepersiy Tabaumi Ta iHIN TaHe i MO-
JKHa MPUXOBATH 3 JIOIOMOIOI0 BinmoBimuux myHKTiB MeHio llepersisn. Hampukiasa, Bu Moxere
puxoBaTH iHMOPMAIIIHY TaHe b 3a JOTOMOroI0 MyHKTY Menio [lepermsm — [adopmartis.

Kosin Bu 1npoBojuTe BKa3iBHUKOM MHUII HaJ[ €JIeMEHTOM y Tabjmil, Ha BKJaam Orism naxnesi
HaBirarii Oye MoKa3aHo [IaHi MO0 BJIACTUBOCTE TOTOTHOTO €JIeMEHTA.

Bu moxkere Bubparu onuH 3 AEKiIbKOX BUTVISIIB TAOJUIN: KJIACUIHA MTepioantHa TabInIs, KOPO-
TKa TIepiondHa TaOIUIl, HOBTa MepiogmdHa Tabauig Tormo. MoykHa 3MIHIOBATH HyMepaIio ado
MTOKA3yBATH €JIEMEHTH 38 POJANHAMME, 32 TPYIIAMU, 38 KPUCTAIIIHOIO OyI0BOIO, 3AJIEXKHO BiJT IXHBOT
OKHCJTIOBAJIBHOT MTOBEJIIHKU TOIMIO. 3POOUTH TIe MOXKHA 34 JIOMIOMOrOI0 IyHKTY MeHIo [leperisi.
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Arimo BaM mOTPIOHO JI3HATHUCS PO XAPAKTEPUCTUKKA OKPEMOIO €JIEMEHTa, KJIAIHITh [0 HhOMY Y
TabJINIIl, 3’IBUThCS BiAMOBiAHE iH(OpMAaIliiiHe BiKHO.

& - ©epym (26) - Kalzium Y@ &

Ornaa AaHux

@
Qrnag gaHux
Depyu bnok: d
%‘%
o~ Touka nnaBneHHR 1808 K
Mopene atoMa
@ Touka kKuNiHHA 3023 K
IsoTonu
0 CropiaHeHiCTL 10 eNeKTpoHa 0.151eB
¥X  Enextponsa kordiryoavia [Ar] 3d6 452
N . _
I\ '(/" KobaneHTHwid panivc 125 m
fea) -
L '(}' Paniyc Bau-nep-Baansca 205mm
_Jlonar(oa_a -
indopMauin ﬂ ATomua maca 55845 a.0M
: [ovaTtkoBa eHepriA ioHi3alli 7902 eB
88 EnekTpoHeratusHicTs 1,83
CTaH! OKWCNEHHA 6,3,2,0,-2
[& Oominka 4 MonepegHin ¥ Hactymmuin || €3 3akpuTm

I'padik manmx MoKHa HAKPECIUTH 3a JOMOMOTOI0 MyHKTY MeHio Imcrpymentu — I'padik msanux.
Bu moxkere BubOpaTn XapaKTEpUCTUKY, sIKilf BiamoBimaTmMe Bich y, 1 Jiamma30H €IeMEHTIB, SKi Bijl-
noBigaTuMyTh oci X. Ha 3HiMKY BikHA, pO3MIIlleHOMY HEK'€, TTOKA3aHO aTOMHI Mach eJIeMEHTIiB

. . m . . . .
Biz 1 1o 10. HaTucuiTh KHONIKY = OOMiHYy MiCISIMU OCell, PO3TAIIIOBAHY MiK ITAHEISIMU JIAHUX
oceit, o6 nmomingTu micisgmu Bici X 1 Y.

Ipachik naHux — Kalzium

Bicb X Bick Y Mepwwi enement: | 1 >
ATOMHMWIt HOMEp v ATOMHa Maca ~ || OcTahHii enemenT: | 10| =
MiniManbHe 3HaueHHa: 1 [5 | | MiHiMansHe sHauenHa:  1.00794 BCi enemMeHTyH
MakcHMansHe 3HaveHHa: 10 MakcuMarnbHe stavenHs: 20,1797 | qoo.. Be3 Hannncio -
CepeaHe 3Ha4eHHs: 515 Cepe/iHe 3HaYeHHR: 11.297 .
Tun enemeHTa: Bci enemenTH ~

ATOMHAR HOMeD

B Noginka @ 3akputn

VY ruocapil (Incrpymentn — Titocapiii...) Bu MoKeTe 3HAWTH NOsICHEHHs HABasKIMBIIMX XiMITHIX
TepMiHIB 1 TOTJITHYTH Ha 300parkeHHsT HAUTIOMAPEHIMUX iHCTPYMEHTIB /I XIMITHUX JTOCTiIXKEeHb
Pa30M 3 MOSICHEHHSIMU MO0 1X BUKOPUCTAHHSI.
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<o

nocapiin - Kalzium @ @ @ @

Mowyk: |

v [HETPYMEHTH
-1
-B
- B
-4
-E
-3
-K
-n

MeHzypKa
MicTKICTE LNA BUCYLLYESHHA

MarHiTHa posmiwlyBaJibHa
ApobuHKa

MarHiTHI poamMillyBansHI APoBKHKIA Oyre XiMiHHO iHepTHI Mani
MarHiTHI HaCTUHKW. BinbLUICTE HarpiBaYiB MaloTe BEYOOBaHWIA MarHiT,
Lo obepTaeTecs. BiH 3MyLLye po3MillyBanbHi ApobHk obepTaTtics,
OT»e CyMiLL cTae oHOopIiaHCH.
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Pozain 3

Kopucrypanns Kalzium

3.1  Oruyst Bukopucranns Kalzium

Kalzium myzxe npocro kopucrtyBarucs. 11fo mporpamy cremniajabHO pO3pOOJIEHO ISl CTYIEHTIB Oy /Ib-
SIKOT'O BIKY $IK HEBEJIMKY 1 NIBUAKY 0a3y XiMiUHHX JaHUX.

Ocb 3HIMOK BikHa, 1m0 gemoHcTpy€e Kalzium y mii:

L. 46 Kalzium v ®
®afin Mepernaz IncTpymenTn MNapaMerpn  [Josigka
[ Knacwna nepiogwa TabMuR v| Cxema, rpanientiy, E‘mmuun isoTonis k PefiakTop Monekyn % BHKOHATM OBUMCNEHHS Fpacix Ranux
Bigomocti @ @ | Mrmys
hud Ornnp
AypyM o P P P A
WSS SN W W S W W ETH TN RS £EN 7Y ST 68 ST

[29) Nepernsa
YM0BH N03HANEHHA o x
Cxema: Bnoku
W sereiveriin | denemerin 1
[ prenement | Wl Eerenvern )
Aypym (79), Maca: 196.966569 a.0.M.

3.2 Indopwmariiitne BiKHO

Hocryn no indopmariitHoro BikHa MOXKHA OTPUMAaTU HABEJIEHH:M BKa3iBHHKA HA €JIEMEHT 3 Ha-
CTYIHUM KJAIAHHAM JIiBOIO KHomkoro Mmwuir. Ile wmicrie, ge MoxKHA oTpuMaTH iHMOPMAINIO PO
eJIeMeHT. 3a JIOIIOMOTr0I0 KHOIIOK BHU3Y BiKHA ab0 KOJIIIATKA MUIIN BU MOXKETe 3MIHUTU €JIEMEHT,
indopmMariito po AKuil BiToOpaskeHo, 6€3 3aKPUTTS BiKHA.

10
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3.2.1 Orysag ganmx

gIae Ni:g}(l)%);l'mi Orysiyn, faHux po3MIIeHo iHdOpMAaIio mpo pisHOMaHITHI (haKTH, MO CTOCYIOTHCS
Sasexno Bij gocrynuux y Kalzium nmanunx Bu mobaunre pizui pajiycu enementiB. KopasmenTHuit
pajiiyc — 11e paJiiyc He3apsIXKEeHOro aTtoma y MoJiekysi. [Ipukiiajgom MoxKe CayryBaTH BiJiCTaHb
mixk O 1 H y mostekysti Bomu. AtoMmHMit pajiyc — e paJiiyc OKpEMOro aroMma eJieMeHTa, TOOTO
ejleMeHTa 0e3 xiMiuHmx 3B’a3KiB. Pajiyc Ban jmep Baanbca Bu3HavuaeThbCs K BiJICTaHb MiXK JIBOMA
aTOMaMHU OJHAKOBOTO BHJIY y MOJIEKYJIAX 3 TAKMMHU aTOMaMM, HAIIPUKJIAJ, MiXK JBOMAa aTOMaMU
BYIJIEIO ¥y MOJIeKyJii nporany. OCTaHHIM 3 MOXKJIMBUX PaJiyCiB € 10HHMIT pajiiyc, KUl 3aJI€KUThH
BiJT 3apsy ioHa.

Macoro elemeHTa € cepejiHs 3BarkKeHa Maca BCiX #Oro i30TOTiB.

& ®epym (26) - Kalzium SRR EINCY
Ornaa AaHux -
.
o]
CIBA RS Fe Depyu Bnok: d
/%
, TovKa nnasneqHn 1808 K
Mopene atoMa
157e)
@ 8 Touka KuniHHA 3023 K
IsoTonu B
E hO%1 CnopiaHeHICTL 00 eNeKTpoHa 0.151eB
Piane &R Enewrporsa kondiryoauis [Ar] 3d5 452
- @ KopaneHTHwid paniyc 125 m
CnekTtp
@ @ Papiyc Ban-nep-Baansca 205mm
_Jlunan(ua_a
ingopmain j ATomua maca 55845 a.0Mm
f‘ MoyaTkoBa eHepriA ioHi3aLlji 7902eB
88 EnekTponeratusHicTs 1,83
" Cran omicnenna 6,3,2,0,-2

Egoumxa 4 MonepegHii ® HacTynHwia [ anxpwru ]

3.2.2  Opb6itani Bopa

Ha cropinmni Momgens aToma moka3ano aToMui obosmonku. Koxkuiit opbiti Biamosizae aromua 060-
JIOHKA, a KOXKHOMY YKOBTOMY KPY2KEUKYy — €JIEKTPOH.

11
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<& Depym (26) - Kalzium Doow

Cnekrp

JoparkoBa
inpopmManyia

3.2.3 Izoromm

Ha cropinmni I3oronu posmimeno iHdopMaliito mpo i30Tonu ejieMeHTa.

Maca
Maca 1poro izororry.

Heitrponn
KinpkicTs HeATPOHIB, sIKi MICTATHCH y sIPi IIBOTO 130TOILY.
Bincorku

Bincorok artowmiB esemenTa, 1o BiAmoBigaioTh mpoMy i3orormy. TakoK HA3UBAETHCS
TIOTITUPEHICTIO.

Ilepion naniBposmay

[Tepiox HamiBpo3naLy MalOTh Julle HecTabLIbHI i30Tonu. 1leit mepios BUBHAYAETHCST SIK
9ac, 3a SIKAI PO3MAEThCS [TOJIOBUHA, 130TOMIB.

Enepris i pexxum nariBposmna ity

Bimomo, 1110 j1esiki i30T0IN BUIPOMIHIOIOTH YaCTKU Y IIPOIEC] Pai0aKTUBHOTO PO3IIA LY.
Koxken posnaj; BUBiIbHSIE IIEBHY €HEPrilo, sIKy [OKA3aHO y CIUCKY IOPsT 3 PEsKIMOM
posmany.

Cuin i mapuicTb
Cuin sijipa i floro mapHicrb.

MaruiTHuii MOMEHT
MarxiTHUI MOMEHT JUIOJs sifipa. BUMIPIOETbCS y OMUHUIISX SIAEPHOIO MATHETOHA.

12
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L- 1o epym (26] - Kalzium @06
13oTonn E
-
ornap gaHux ]
Fe Depym Bnok: d
" &. TabnwuA i3oTonis
Pt " . Mepioa Eneprin i CniHi MarniTr
:’ NECay Ricfpoam Biacot Haniepo3nagy z:}r'lcilggosnany MNapHiCTb | MOMEHT;
450146
é aom @ U}
Piane 46,0008
e 20 002¢
- 46,9929
Cnsonp g 21 0,027c¢
479605
' 22 0,044 ¢
_Jlg)nan(oa_a a.0Mm )
IHpopMaLIA 48‘9736
. 23 007c
48,963
i 24 015¢
50 8568
i 25 0305¢
519481 L
e 26 29790 ¢ z
< < >

@ Losinka | 4 Nonepegniii || B HactynHuia || € 3akputu |

3.2.4 Pizne

Ha cropinmi Pizne poawmimieno indopmariiio mpo noTOYHAN €JIeMeHT, 30KpeMa, [Ipo dac Horo Bij-
KPUTTS 1 IOXOMKEHHS HA3BU.

L3O Depym (26) - Kalzium @

Piane

1§

Ornag gaHux

€]

Llei enemeHT ByB BIAOMWA We APEBHIM KyMETYPam

Mopene atoMa

l W I [MoX0mKeHHA HasB:
== [MoxoauTs Big NaTHCEKOro cnoea «ferrums»

IzoTonu

CnekTtp

S

Joparkosa
indopMauin

[& Oosigka | 4 MNonepepwiit || B HacTynwi || €3 3akputw |

13
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3.2.5 Cuektp

Ha cropinami Crekrp Oyjie 1MOKa3aHO CIIEKTP ejieMeHTa. Bu MoxkeTe BUOpaTH Jialla30H JIOBXKUH
XBHUJIb, OJUHUIIL 1 TUTI CIIeKTPY. TabJmIio iHTeHCuBHOCTEH JIiHiN CIIeKTPY Oy1e MOKa3aHo y mpaBiit
HU2KHINl YACTUHI CTOPIHKH.

-3 @epym (26) - Kalzium 2 @ @) &
Cnextp mn
i
Ornag gaHux
‘?
Monen‘h aroMa
IzoTonu
284.5 300.9 337.4 373.8 410.3
@ Mikimym: MEKCVMYM: " o siiHa XBWAT IHT eHCHBHIE TS
228HM &) [458Hm &) 248327 1000
_Jlonar(on_a 248.814 600
inpopmayin BigHoBUTWU MacwTab 249,064 500
252.285 400
271.903 400
278.81 300
344.061 400
358.119 600
371.993 600
MapameTpwn cnekTpa 373.486 700
373.713 600
O4WHWLR:  HaHomeTpw (Hm) v | 374,556 600
. 374.826 300
Tun: CneKkTp BUNPOMIHIDBAHHA v 374.948 400
375,823 300 hd
[& Oosinka 4 MonepegHin P HacTynHuiA € 3akpuTw

3.2.6 Honarkosa indopmariis

Ha cropiami /lomarkoBa indopMariiss HaBeIeHO MOCHIAHHS Ha CTOPIHKU ejeMeHTa y Bikimemii, y
cucremi Jefferson Lab ta WebElements.

14
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s epym (26) - Kalzium @Yo
Doparkoea iHdopMauin @
i
Ornap gaHux

?@‘ Yipainceka Bikinenia

Mopens aroua Jefferson Lab
@ Webelements

IsoTonun

=
Pisne

| [ Dosiaka | | 4 Monepegwin || B HacTynHui || €3 3akputu |

3.3 Tabmmumi

Tlepioguuny TabJMITO MOYXKHA MIPEJCTABUTH y JeKiIbKa crocobiB. [lepemMukaTu crocib mokasy Ta-
6/l MOXKHA 33 JTOMOMOror MeHro Ilepersisit abo caHOrO CIIUCKY Ha MMaHesl IHCTPYMEHTIB.

g 3Minn pisHoBumy Tabunili, MOYKHA CKOPUCTATHCS TaKUMU IyHKTamu Menio Ileperssim—
Tabsmi:
Knacwuna mepiognyama Tabuis
Ilokaszye kmacugmHy nepiogudny TaOJIUIO 3 yCiMa eJIeMEeHTaAMH.
Koporka mepiogunana Tabiuris
ITokasye nepioguany Tabsmiro 63 mepexiIHuX eJIEMEHTIB.
Josra nepiognuna tabinris
IMokaszye nepioguuny Tabiauigo 3 BHyTpimHiMu nepexinauMu ejxementamu (f-ezemenrtamu) y
Tii TabJmIIi.
Ilepexinni estemenTn
ITokaszye nepioguamy TabJIAIIO 3 MEPEXITHIMHI €JIEMEHTAMMA.
Ilepioguuana Tabausa DZ

3a JIOIOMOrOK IHOI0 IIYHKTY MOXKHA MeperyisgsHyTtu Ttabsuiio y Buriasml DZ Deutscher
Zentralausschuss, 3anporonoBaromy «lleHTpasbHUM HIMEIIBKIM KOMITETOM>.

3.4  Hyweparia

Hyweparis — e criocib nymepysanss 18 rpyn mepioguanol tadauri. MoxkmBi BapiaHTn HyMepa-
nit: [TUPAC, crapuit ITUPAC a6o CAS. Hywmepariito B3araji MOXKHA BUMKHYTH.

st 3MiHn criocoOy HyMepariil, MOKHa CKOPHCTaTHCsl TaKMMM IIyHKTaMu MeHio Ileperssy—
Hywmeparis:

15
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* Bes mywmeparii: fKmo 3a/igH0 nefi napamerp, Oy/ie BUKOPUCTAHO HyMepaliio 0e3 mojimty Ha
epiou.

e TUPAC (rumnosa): IUPAC — ne International Union of Pure and Applied Chemistry (Mixna~
POJIHA CILIKA 3 TEOPETUYHOI Ta npuk/iaaiauoi ximii). Ile opramizamis, sika Bu3HAYa€ GLIBIIICTD
ximiuamx crangapris. Hosa cucrema nomepis IUPAC monsirae y mymepariil KOXKHOTO CTOBITYHKA,
apabcpkumu udpamu i 1 (oxHOro) 10 18 (BiciMHAIIISATH).

e CAS: CAS — e Chemical Abstracts Service (Coyx6a pestome 3 ximii). ¥ cucremi CAS sitepu
A i1 B nosnauaiors eslemenTu rojioBuux rpyi (A) i mepexinui esementu (B). Xowa nymepariis
IUPAC i crana odiniitaoro, nymeparis CAS Bce 11ie BAKOPUCTOBYETHCS y KJIacax i jabopaTopisx.

e Crapa IUPAC: 3a crapoto cucremoro [IUPAC cTroBnynku 1mo3HavarThbCsi PUMCBKUMHE ITU(ppaMH,
3a JKUMHU CJIYIoTh abo jitepa «A» abo Jitepa «B». CToBOYMKEM NPOHYMEpOBaHO Tak, MO O
CTOBIUMKHU Bij IIE€PIIOro J0 cboMoro maJu nosnadku Bin «IA» mo «VIIA», cropmuuku Bing 8
J10 10 6yso mosuaueno «VIITA», crosmuuku Bix 11 go 17 — Big «IB» g0 «VIIB», a croBmunk
18 — «VIII». Ockinbku Tpamrsiiacs mwiyTanuHa Mixk craporo Hymeparieio [IUPAC i crBopenoro
cucremoio CAS, TUPAC po3pobuia cBOIO HOBY CHCTEMY.

3.5 (Cxemu KoJIbOPiB

Kalzium moxke mokasysaTu BaM, Ha AKOMY 3 <IIiJIPiBHIB» 1 KOl «IpyIN» 3HAXOIUTHCS €JIEMEHT,
SIKOIO € HOr0 OKUCJIIOBAJIbHA HIOBEIHKA 1 cTaH pedoBUHU (TOOTO, YU € BiH TBEPAUM TLIOM, DiIMHOIO
9H Ta30M) 3a 3BHYANHOI TeMIepaTypH.

CxeMy KOJIbOPIB MOXKHa, 3MIHATH 3a JOIOMOrO0 IIyHKTY MeHO llepersisim — Cxema, craHOTO
CIIUCKY Ha IaHeJi iHCTpyMeHTiB abo Bkjanku [leperisin Ha GiuHiil maHesi.

* MoHoxpoMHa: BCi eJIeMeHTH MATUMYThb OTHAKOBUI Kojip. TumoBmit Koaip MOXKHA 3MIHUTH 38
npomomororo myHkTy MeHio [lapamerpun — Hamamrysatun Kalzium..., nepeiimoBmm Ha CTOpiHKY
Cxemu.

e JlinpiBHi: MOKa3y€e KOJIHOPOM KOXKEH IIi/IPiBEHbD.
e JlikTorpamMmaMu: MOKa3ye MIKTOrPaMU KOYKHOTO 3 €JIEMEHTIB.
e PojuHa: BUJIIsIE KOXKHY 3 JEB’SITH POJMH OKPEMHUM KOJIbOPOM.

e ['pynm: nokasye KOJILOPOM KOZKHY IPYILY. I‘pynom € BePTUKAJILHUI CTOBIYHK Y HeplO,ZLI/I‘{HII/I
TabJnmi eylemenTiB. Icaye 18 rpyn CTaHIAPTHOT HeplO,ILI/I‘IHOI tabsumi. EjaemenTn y rpymi MamoTh
OJIHaKOBI KOH(Irypariii eJIeKTPOHIB Ha BaJIeHTHIl 0OOJIOHIN, Yepes3 10 MAarOTh IMOIOHI BIaCTH-
BOCTI.

e Kousbopu: npuemni Kosbopu 6e3 ocobsimBoro 3nadenus (3 npoekry Open Babel).

3.6 TI'pamienTn

V rpajieHTHHX peKUMaxX IEPErJIsay eJeMEHTH MOKA3YIOThCs BiJIITOBIIHO /10 CBOEI BJIACTUBOCTI,
Ky BHM MOKeTe BHOpATW HHUKUE, BIJMOBIIHO 10 TPaIi€HTHOI CXeMHM KOJbOpiB. EmemenTn, 1momo
AKUX JIaHI BIJICYTHI, TO3HAYAIOTHCA CIPUM KOJBOPOM.

I'pagienTn MoxKHA 3MIHUTH 38 JOITOMOTOIO MyHKTY MeHIo leperisn — I'pajiienTn, ciaIHOTO CIUCKY
Ha raHeJi iHCTpyMeHTIB abo Bkjanku [lepersisi va Oiuniil maxesi.
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<o Kalzium [CREN)
®aiin Nepernian IMCTPyMeHTH MapaMeTpn Hosinka

| Knacuiria nepiogusa Tabuus v| Cxema, Tpagiermv, B Tabnuun isoronis k PegaxTop Monexyn BukoaTh oBunCheHHs E Fpadbix Aarmx

BigomocTi © X Mowyk: (| |
bl Ornag

PeasizoBaHo TpajIieHTH 3 HABEIEHOTO HUXKYe CIUCKY (JesKi 3 IMYHKTIB CIIUCKY € TTOCHJIAHHSIMHY):

¢ Hemae: He BUKOPHCTOBYBATH I'DAJIIEHTIB.

e CraH pedyoBUHU

e KosajenTauit pajiyc

e Ban-nep-Baanbc: rpagienT 3a pasgiycom Ban-nep-Baanbca
e AromHua maca

e Touka KUIiHH

e Touka 1raBjIeHHS

¢ Enekrponerarusnicts (ITayi)

¢ CHOpiHEHICTH 10 €JIEKTPOHA

e Jlara BigkpuTTS

e Jleprmma iomizaris

3.7 IacrpymenTtn

3.7.1 PemakTop MoIeKy

3a I0moMOror peJIlakTopa MOJIEKYJT BU MOXKETe MeperIsIaTh Ta PeJlaryBaT MOJIeKyn. PemakTop
3acHOBaHO Ha 6ibsioTekax Avogadro 2.

3a JI01oMOrom naHesi KepyBaHHs, PO3TAIIOBAHOL JIBOPYY, BU MOXKETE 3MIHIOBATU MapaMeTPH Iie-
perisity, peJaryBaTu MoJieKysy abo BumiproBaTu 1I. Ha 1iit manesi nepembadeHO Tpu BKJIAIKU:
ITokas, Penarysannsa i BumiproBanus. Y Bepxuiit wacTuni BikHa nepe/idateHo 3acib BubOpy pexu-
My neperssiny, Cruab (moxkiusi Bapiantu: Ball and Stick (kysbku i crepxkai), Licorice (sakpus),
Van der Waals (cdepu Ban-nep-Baasbca), Van der Waals (AO) (cdepu Ban-nep-Baassca, je AO
oznadae «Ambient Occlusion» abo «meperikamus y cycigmiit») Ta Wireframe (xapkac)). Knonka-
MM y HUXKHIIl 9acTHHI BiIKHA MOYKHA CKOPUCTATUCS IIJIsi TOrO, o6 36epertu Mmosekyay, Orpumarn
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Ilinpyunuk 3 Kalzium

HOBI MOJIEKY/iHM, 3aBAHTAXKUTU MOJIEKyry 1 3akpuru BikHO. OTpumani daitiin O6yae 36epekeHo 10
Bamoi Tekn JIOKyMeHTH, 3BiIKI BU 3MOXKETEe 3aBAHTAKUATHU 1X /10 PEAKTOPA.

Ha nanesi Crarucruka Gy e MOKa3aHO HA3BY (AKINO TaKa JOCTYIHA), GOPMYJLY Ta BAI'Y MOJIEKYJIH.

Bxkmaakoro IToka3 MoKHa CKOPHUCTATHCS I TEPETJIsaLy 3aBaHTarXKEHOI MoJekyiau. HaBemeHHsIM
BKa31BHUKa MHUII HA II0JIE€ TEPErVIsy 3 HACTYIHUM IePETATYBAHHAM BU MOYXKETE 3MIHUTU TOYKY
orJisiity MoJjieKysu. CKopucTaiiTecs: JIIBOIO KHOIKOI MUIII JjIst 00epTaHHsT MOJIEKYJIU, IIPABO0 KHO-
TIKOIO JIJTsT TIEPeCyBaHHs MOJIEKY/IN 1 KOJIMATKOM JJIsT 3MiHU MacCIITaby MOJEKY/IH.

BK.H(L,ZLKY PL,ZL(LI‘YB&HHH OPpU3HAYCHO IJIdA peJaryBaHHA MOJICKYJIN. Bu mozxere ,ZLO,HdBdTI/I aTOMM:
JJI I_[bOI‘O ,ZLOCT&THI)O BI/I6pdTI/I €JIEMEHT 3i CIIaJHOI'O CIIUCKY Enement i KJIAIIHY TU JIIBOIO KHOIIKOIO
MUIII Ha, ITaHei neperjagamy.

3a JI01IoMOroio BKJIQJIKA BumipioBanHs MOXKHA BHMIDIOBATH BijicTani Ta KyTu y Mosekymi. s
BUMIPIOBaHHSI CKOPHCTalTeCcs HACTAHOBAMH, HABEICHUMH Ha Il BKIAIII.

.3 - PepakTop monekyn - Kalzium P @ @ &

Mokaz | PeparyBaHHA | BUMiplBaHHA

AkicTe: |Bucoka v
CTune: | Kynekn i cTRpUMHI v
MigcTune: Hemae w

Hagnuck:  CUMBOAW eNeMeEHTIE

CTaTucTuKa
Hazea:
Dopmyna: CyHOz
Bara: 86,0892 a.o.M.

k= 36eperTn monekyny ' 3BAHTEKUTU HOBI MOAEKyIN — 33BEHTEMMTH MoJEKyay € 3akpuTn

3.7.2 Tabauiga izoTomis

Y Tabmumi i3oromis Oy1e MOKa3aHO 130TOMN €JIEMEHTIB.

Icuytors pizHi Buan i3orTomiB, mesiki 3 Hux crabiibhi, meski — wmi. Hecrabinphi i3oTonmm MoXKyTh
pO3MAIATUCS 3 BUIIPOMIHEHHSIM AJIb(Pa-dacTUHOK ab0 JBOX PI3HUX BapiaHTIB 3 BUIIPOMIHEHHSIM
6era-gyacTHOK. 110 PI3HUITIO MOKA3aHO PI3HUME KOJHOPAMHU 130TOMIB.
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L4 Tabauua isoTonis - Kalzium Dy e &

BigomMmocti

KNauHiTs npasok
KHOMKOK Ha nosHasuyl
enemMeHTa.

zoom in and out using
your mouse wheel /
zoom feature,

scroll using left-clicking
and dragging / scroll
faature.

. anetha

| E:

. Jekineka

30ToN enemeHTa 28 (M) 36iMbWNTY 360 3MEHWNTK

BeTa +

BeTa -

CTabineHnA

. TUNcEWi

Q 3aKpuTh

Kalzium moxke nokazysaru i30Tomnu giana3oHy eJIeMeHTIB

3.7.3 TI'padik ganux

Hiamorose Bikao ['padik manux Hajgae Bam 3MOry BimoOpasutu y rpadidHOMY BUTISI] JesKYy iH-
dopmariio mozo esementis. 3a Biccro X BiKIaIeHO Jiana3oH eJ1eMeHTiB (MOYMHAIYH BiJl IEPIIOTo
JI0 OCTAHHBOI'O). B MOXKeTe BCTAHOBHUTH Iieil jjanaszon 3a jornomoroio mojis Ileprumit enement i

i . I . . N .
Ocranniii esiemenT. HaTucHITH KHOIIKY s 0OMiHy MiCIIFIMU OCelf, pO3TAIIIOBAHY MiK TAHEISTMU
JaHuX oceil, o6 moMiasTH Micrsgmu Bici X 1 Y.
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Ipachik naHux — Kalzium

Bicb X Bick Y Mepwwi enement: | 1 >
ATOMHWIA HOMED v ATOMHa Maca ~ | | OCTaHHIi enemeHT: 10| »
MiHiManbHe 3HaueHHa: 1 [B | | MiHiMansHe 3HauenHa:  1.00794 Bci eneMeHTH
MakcHManoHe 3HaveHHs: 10 MaKkcumanbHe sHavenHs: 20.1797 | qoo.. Be3 Hannucis -
CepefiHe 3Hau4eHHs: B Cepe/iHe 3HaYeHHs: 11.297 .
Tun enemeHTa: Bci enemenTH ~

ATOMHAR HOMED

B Nosinka @ 3akputn

Kalzium mozke kpecsintu rpadiku XapaKTepUCTHK Jialla30Hy eJIeMeHTIB.

3.7.4 Bukonanng ob4uciieHb

3a JI0IIoMOroI0 IIyHKTY BuUKOHATH 00YMC/IeHHST MOYKHA BIIKpUTH BiKHO KaJibKyJsTopa Kalzium. ¥V

BiKHI KaJIbKYJIATOPpa B 3MOXKETE CKOPUCTATUCA AeKiJIbKOl\Ia KaJIbKYJIATOpaMNn pi3HOFO IpusHave-
HH<.

V Kalzium nepeb6ateno Taki KajabKyJasTOPH:

Kanpkyssitop MosteKyIsspHIX Mac
3a JI01OMOroI0 MHOro KaJbKyJISITOPa BH 3MOYKETe O0YMCIIOBATH PI3HUX MOJIEKY.I.

Bu Moxkere BKasaTu cKopoueHy (GpopMy Ha3BU MOJIEKYJIN Ta JOJATU aJIbTEPHATUBHI (popMu
CKOPOYEHUX HAa3B.
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4 (] XiMiuHWRA KanskynaTop - Kalzium [OROR) @

KankkynaTop ko...
KanekynaTop Af...

KanskynaTop ra...
KanekynaTop Ti...
FPo3B'A3aHHA piB..

94.1112u

12.0107 72,0642 76,5734 Ph: C6HS
1.00794 6,04764 6,42605
15.9994 15,9994 17,0005

Kalzium obuwnciitoe MoJiekyIsipHy Macy (peHOILy.

Kasnbkyssrop KouenTparii

3a JOIIOMOT'OIO ITbOTI'0 KaJIbKYJIATOPa B MOXKeETe OOYMC/TIOBATH 3HAYMEHHST 3 TAKOTO Ha60py:

® KiibKicTh PO3UYMHIOBAHOI PEYOBUHU:
e [IlinbHiCTH POZYUHHUKA
e [MlisbHICTE PO3YMHIOBAHOIO

Ilepembaueno HGararo oaUHUIL BUMIPY 3HAYEHBb Ta Pi3HI CHOCOOM BKA3yBaHHS 3HAYEHD.
4 @ XiMivHWA KanekynaTop - Kalzium RO @

KanckynaTop ra...
KanekynaTop TW...
FO3E'A3EHHA piB...

117,0000
58,5000
58,5000
2,7000
1,0000

18,0000

1000,0000

2,0000

Kalzium o6uuciroe napamerpu po3dumy.
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Kanbkysitop sinep

¥ npomy KaslbKyIATOpl BAKOPHCTAHO JaHi, fjocTynHi y Kalzium, gyt obuncienns ouikyBsaHol
MacH MaTepiajly depe3 BKa3aHUil IIPOMIXKOK 4acy.

4 [ XimiHWA KanekynaTop - Kalzium [OXSR] @

KanckynaTop ra...
KanekynaTop TW...
FO3E'AZEHHA piB...

1407,0000 2 lpokm v

v
65,0000 < v
0,0000 [ v

Kalzium o6unciioe napamerpu posnajy ypamy.
Kamnpkyssrop rasis

3a J0IOMOT0I0 TIHOTO KAJIbKYJISTOPA BH MOYKETe OOYNCIUTH 3HAYEHHST TEMIIEPATYPH, TUCKY,
006’eMy, KLJIBKOCTI PEYOBUHH TOIIO JJIsi PISHOMAHITHUX 1/IeaJIbHUX Ta peajbHUX ra3is.
ﬂ [~ XiMiMHWUA KanskynaTop - Kalzium [ORSR] @

BeTyn
KanckynaTop Mo...
KanekynaTop ki

FO3E'A3EHHA piB...

Kalzium o6umciroe napamerpu razy.
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Kanbkyssitop TurpyBanus

3a JI0IIOMOTOI0 [BOI'0 KAJIBKYJISITOPa MOYXKHA 3HANTU eKBiBaJeHTHY TOYKY Ha mkaji pH Ha
OCHOBI rimep6ostitHoro Hab/JMKeHHs. TaKoXK 3a JOIMOMOIOI0 IHOI0 KAJBKYISITOPA MOXKHA
CIpo0OyBaTH PO3B’SI3aTH CUCTEMY PIBHSIHb PIBHOBAIW I BUSHAYUTHU BILJIUB KOHIIEHTPAIIIT OHO-
IO peareHTy Ha KOHIIEHTPAIIIO 1HITIOrO.

Ha cropinni kambKyagaTopa mependateHo aBi BKIAIKH, & CaMe:

ExcnepumenTaabhi 3HaYCHHST
KamnpkyiisiTopoM MOXKHA CKOPHUCTATHUCS JJIA MAJIIOBaHHS I'PadiKiB eKCcriepuMeHTaIbHAX
JIAHUX, OTPUMAHUX IIiJT 9aC TUTPYBAHHS [IJIsI IIOIIYKY eKBiBajeHTHOro 00’eMy. Pekomen-
JIyEMO BaM BKa3yBaTH IApHY KIJIbKICTb TOYOK Yepe3 BUKOPHUCTAHUI aJlrOPUTM HaHKpa-
moro Habsmkennst. Brasysaru gani ciiz 3a 3pocranHsM 00’eMmy (3HAYEHHS 3a BICCIO
Teopernyani piBHSAHHS
TyT Bu MozKeTe 3aII0OBHUTH TAOJIUIIO PIBHAHHAME, fKi paHinie OyJI0 OTPUMAaHO 3 yMOB
XiMiYHOT piBHOBarm.
Hanpukia, gKimo B MaeTe CIopaBy 3 peakiiero 3a piBusuusm A + B -> C + D,
i 0 1: K=(C*D)/(A*B). O 11 i
piBHSAHHSA Oy /1€ TAKIM: . OTzxe 1o croBnuuka [lapamerp cuin BincaTu
K, a g0 croBmumka 3navennss — (C*D)/(A*B). dxio BaM HOTpiGHO BH3HAYMTH s
mapaMeTpa BiloMe 3HaY€HHsI, B MOKeTe IIPOCTO 3alNCATH YHUCJIOBE 3HAYEHHS JI0 ITOJIsI
SHaveHHs.
Hamnpukiam, Bu MOXKeTe CKOPUCTATHUCS CUCTEMOIO:
A=(C*D)/(B*K)
K=10"-3
C=0OH
OH=(10"-14)/H
H=10"-4
B=6*(10"-2)
[icas nporo, caig Bkazatu D y mosi Bice X 1 A y noai Bice Y: nam norpibno 3uaiitu
byHKIIOHAJBHY 3a/ieKHicTh A Bij KoHIeHTparii D.

[Ipumirka
Bynap sracka, e BUKOpHCTOBYHTE IAy2KOK il MOKa3HWKIB: 10°-3 — mpaBUIbHO
BKa3ame 4ucio, a 107 (-3) — momuikose.

I'padiume npejcraBieHns: pe3yIbTATIB MOXKHA OTPUMATH 34, JIOIIOMOT0I0 HATHCKAHHS KHOITKT
Haxkpecmutu. Yepsonoro jimiero Ha rpadiky Oyae MOKa3aHO TEOPETHIHI 3HAYEHHS, CHHBOIO
— EeKCIIEPUMEHTAJIbHI TOUKHU, & 3eJIEHOI0 — HAOJMKEeHy KPHUBY, IIOOYIOBAHY HA OCHOBI €KCIIe-
pUMeHTaIbHUX 3HAaYeHb. |'padik moxkua 30epertu y dopmarti 3006paxkenns SVG.
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KankkynaTopu

BecTyn

KanskynaTop Mo...
KanekynaTop Ko,
KanekynaTop a4,
KanskynaTop ra.
KanckynaTop Tu...
FPo3B'A3aHHA piB..

Ilinpyunuk 3 Kalzium

XiMiMHWA KanekynaTop - Kalzium

BubepiTe Ailo:

MiH. X: (0,00 2| Make. X 50,00 &) MiH. ¥ (0,00 2

LCNEPUMEHT ALHI 3HAYEHHA | € >

3Hal T eKBIBANSHTHY TO4KY
38 EKCMEPUMEHTANEHMI

1 719
2. 7.64
3. 10,02
4 10,45

LaHUMIA;

i 061 ol |
30 4
30,5 :
31 1

ELy - -
31,5 4

v

pHOY)
— o ]

\. Hakpecanti \ 1

MpWMiTKA:

TeopeTW4Ha KpUBa: 1
((((10~-14)/(10~-4))#D)((6410 wl | s
~-2))4107-3))

HabnwkeHa Kprea:
3.26%anh(2.666674(x+-19.2179)
)+8.82

EkpiganeHTHa Touka: 19.2179 |

CTBOPUTHK BifkpuTi 3beperTun 36eperTu rpacik Mpukna g,

E Loeinka (%] 3akpuTi

TunoBuil NpuKIaL Pe3yIbTATiB THTPYBAHHSI.
Posp’sa3annga piBHAHB

Po3sp’sizanHst piBHSHB J0IIOMAara€ KOpUCTyBadeBi po3B’s3yBaru XiMmiusi piBHsHHsS. Ochb mnpu-
KJIQJI;:

aH20 + bCO2 -> cH2CO3

PospaxoBane piBHsHHs Oyme IMOKa3aHO y BEpXHiit YacTumi BikKHa. YK BM MoOxKeTe OadnTh 3
IIBOTO MEPIIOrO MPUKJIATY, MOYXKHA TAKOYXK BU3HAYATHA 3HAYEHHSI OJTHOTO ab0 MIEKIJIHKOX KOe-
dimienTis. [ami koedimienTn Oyme nmpusBemeno y BiamosigmicTs. KpiMm Toro, Moxua BUKOPH-
CTOBYBaTHU JIy>KKHU HABKOJIO €JIEMEHTIB a00 €JIeKTPUYHI 3apsiu, K 1€ IPOJEMOHCTPOBAHO Y
OCTAHHIX JIBOX MPUKJIAJIAX.
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4 [ XiMiuHWRA KanskynaTop - Kalzium [SXOE) @

KanskynaTop Mo...
KanekynaTop Ko...
KanekynaTop A8...
KanskynaTop ra...

Kalzium o6uncirioe koedinientn y piBHsaHH].

3.7.5 lloBinmomienus npo Hebesneky abo pU3NK

Tosimomiennst po Hebesneky abo pus3mMK, Takoxk Bigomi sik Risk and Safety Statements, R/S
statements, R/S numbers, i R/S sentences, — 1e cucrema Ko/iB i MOBiZIOMIIEHD 111010 HEGE3IEKH
JUIs TIO3HAJYeHHsI HeGe3nmedHux XiMikajiii Ta cymimeil. [loBimomieHHst mpo HeOe3IEKy Ta pU3UK
CKIIa€ThCa 3 dacTuau npo pusuk (R) i wacrunm npo Gesuexy (S), 3a KoxkHOIO e KOMOiHAIIA
qncesr. Koxue gucsio Bifmnosinae mesaomy mosigomienno. Take MOBIIOMIIEHHS, IO CKJIAIAETHCS
3 gitep i nudp, Mae ogHAKOBE 3HAYEHHS BCiMa MOBaMHU.
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‘3 ) Menepeg#eHHna npo Hebesneky abo pusnk - Kalzium @& & & &

Monepep XeHHA NPO PUSUKMK:

1 -V cyxomMmy Burnaji Bubyxonebesneynmi

2 - IcHy € pU3MK BUbYXy Yepe3 yaap, TepTA, BiAKPHTHA BoroHe abo
iHWi gxepena saiMaHHA

3 - IcHy € BeNMKHIl pH3UK BUbyXy Yyepez yaap, TepTAa, BIAKPUTHI
poroHb abo iHWi gxepena sailManHn

4 -¥TBOploe ayxe 4yTnnei enbyxoHebesneyHi cnoNyku 3 MeTanaMmu
5 - HarpiBaHHA MoXe NpU3BecTH Ao BUBYXY

6 - BubyxoHebe3neyHuil K y KOHTAKTi 3 NoBiTpAM, Tak i 3a Aoro
BifACYyTHOCTI | |
7 - Moxe cnpUYHHUTH 3alMaHHA

8 - KOHTaKT 2 nerko3adMMCcTHM MaTepianoM MoXe NPH3IBECTH A0
3afMaHHA

9 - BubyxoHebe3neyHuil y cyMiwi 2 nerko3aiMUcTUM MaTepianomM

MonepepyxeHHA npo Hebezneky:

~
W
MonepegKeHHA Npo pUanKi: | 1-2-3-4-5-6-7-8-9

.| @ineTp

MonepeMeHHA Npo Hebesneky: 1-2-3-45-6-7-8-9

© saguma

Kalzium mozke mokasyBaTu MOBIJOMJIEHHsT IIPO HEOE3IEKY ab0 PU3UK

3.7.6  I'mocapiit

VY rytocapil HaBeJIEHO BiJIOMOCTI PO HARYKUBAHITIT XIMiUHI iHCTPYMEHTH, 8 TAKOXK JIesIKi TOJATKOBI
Bigomocti. JliBopyd y BiKkHI 1yiocapifo B MOXKeTe Oa9IUTH i€papxifo ejieMeHTiB. 3ropu po3MilieHo
XiMigHi TepMiHU, /T AKUMY 3HAXOJIUTLCS JIPYTra iepapxis JabopaToOpHUX IHCTPYMEHTIB.

Bropi Bimkera Bu MoxKeTe OAYNATH MONIYKOBY MAHEJb. SIKINO BU HMOYHETEe HAOMPATH y Hiil TEKCT,
iepapxist 3amUCiB HeraitHO 3MIHUTBHCS ¥ BiAmOBigHOCTI /10 HAOpanoro Tekcry. Majenbka KHOMOYKA,
IIPABOPYY BiJI ITaHEJII MONIYKY OYUCTUTH BMICT PsiJIKa ITONIYKY.

4 - Mnocapiit - Kalzium 2
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CenapalifHa nifka
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CNipankHWA Harpiead
CTynka

FOOWHHWKOBI CKeNbLA Lie Kpyr i ckenbUs AiameTtpy 61M3bKo 5-10
CM, 1% BUKOPWCTOBYKTE OJ1A MPOBeAeHHA pizHOMaHITHWX gocnigle. X
obig 3arHyTo goropwy, LWob BOHW MO YTPUMYBETIN HEBEK] 0B'eMIA
pIOVHIA ANA BUNapoBYyBaHHA . BUNapoByBaHHA MOMHa
MPWLLBWALLYBAET 38 AOMOMOr ok HarpiBaHHA rodWHHWKOBOr o CKa
nankHWK oM ByH3eHa, [ OMHHKOBE CKNO TakoM MOXHa
BYKOPWCTOBYBATW AK KPWLLUKY ONs Yallok MeTpi abo MeH3ypoK, Kpim
LbOro, FOAWHHVKOBE CKIO 3pyHHE 4NA 3BaMYBaHHA HEBeMKINX
of'eMIB pe40BWHIA abo BUCYLLIYBaHHSA X y CyYLUWIBHIF LWadchi. Ha3ga
FOOVHHVIKOBOI O CKN& NoOXOOWTE BIO OEBHIX OMyKIAX 3aXMCHIX
CcKenelb ONA KULLIeHEKOBIX MOOMHHMKIE.
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3.7.7 Tabnumi

V Bikui Tabsmmi Bu 3MoxKeTe 03HAROMHUTHCS 3 JITEPAMHU T'PEIBKOro ayidaBiTy, IKUil BHKOPUCTO-
BYETDHCsl TSI TO3HAYCHHS XIMIYHUX 1 (DI3MIHUX BEJIMYNH, & TAKOXK JIATHHCHKAMHE Tpedikcamu Ta
PUMCHKUMHI IHUCTaMHU, sIKi BiAIOBIIAIOTH 3BUYIAWHIM apabChbKUM THCIaM.

4 @ Kalzium <2 @ @ @ @
Fpeubka azbyka *

BepxHil pericTp © HWkHIA pericTp: Hazea

“ A a anecpa

Hucna B B feTa

r ¥ ramma

LeneTa

enCnoH

3eTa

2Ta

TETA

HoTa

3.7.8 bBiyna nanenn

3.7.8.1 Orusz
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Brutagka Orssn € mepimoro, Ha Hilt TOKa3aHO ONJISII €JIeMEHTa, HaJ SKUM 3HaXOIUThCS BKa31BHUK
MMAIIT.

3.7.8.2 Ileperusn

Bkaanka Ilepersisin € npyroro Ha HaBiramifiniit nanesi.

Cnoyarky B mobaduTe Taki MKTOrpAMU 1 TEKCT:

&g Kalzium ¥ o &
®aiin TMepernan IncTpymenT [Mapamerpn  Jomiaka
Knacuuria nepioawssa Tabnmus v| Cxema, Tpagicwi, [ff| Tabmaua isoronis B Penaxrop woneyn 5% Buowatu obunchennn  [A] Tpacin aasumx
BinomocTi o %X | Nowyk:
oo
[ nepernsn
| e ) FYEAEY
Crema: Brokn v (5 (s

TPafienT: | CTaH pe4oBuHK v

(708,00 [

S

® | WBHAKICTE
ENeMerTH 3 TOYKOIO NAaBneHHs 6nnasko
uiel TemnepaTypm:
- Lnkk (692.73K)
~Tenyp (722.72K)

ENeMeHTI 3 TAKOIO TEMNEpATYPOIo KNiHHS:
- Cynspyp (717.82K)

o %

YMOBHI No3HANEHHA

CTaH petoBuHm Cxewma: Bnokn

L —r ) = | W seneweni = ——

| L ——— v | O panavarita I —
DpaHuii (87), Maca: 223 a.0.M..

Kalzium moxke mokasysaTu, siki eJIeMeHTH 3HAXOAAThCS Y CTaHI TBEPJOTO Tijla, PiAuHN abo mapu
3a 3a/1aHOI TeMIlepaTypH.

Bkianka Ilepersisin Hajgae BaM MOXKJIUBICTH (LIBTPyBaTH TAOIUIIO ejemenTiB. Hamnpurian, 3a
JIOIIOMOT'OIO T1i€] MOXKJIMBOCTI MOXKHA BUBYATH SK 3MIHIOBaJIACd IEPiOIUIHA TaO/IHIA 3 IJIMHOM Ya-
cy i BimkpuTTaM Bce HOBUX ejieMeHTiB. Bubepits aty Binkpurtsa 3i ciimcky I'pajient. ko Bu
repecyBaTUMeTe IOB3YHOK, BU 3MOYKETE 3ayBaXKUTH, IO JesKi 3 €JIEMEHTIB [IOYHYTh 3HUKATH IIPU
[IOCYBaHHI [TOB3YHKA JIIBOPY', 1 HaBIAKH, 3’SBJSTHUCH, sIKIIO BU IIPOCyBaTUMeTe HOro mpaBopyd.
Kpim Toro, 3 mpocyBaHHSIM IIOB3YHKa MPABOPYY KiJIBKICTH €JEMEHTIB MOCTIHHO 30iIbIIyBaTHME-
THCH.

Yucso BimmoBinae maTi, Ha SKy BH HAJAINITOBYETECh. SIKINO mepecyHyTH MOB3YHOK /10 1856 poky,
BH mobaduTe ejleMeHTH, siki Oy Bigomi y 1856 porri.
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Tlepiosmuna cucrema y MuHyJIoMy (esieMenTH Bigomi y 1856)
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Posznin 4

Hanamrypanns Kalzium

V¥ Kalzium 6araro napamerpis HaJIaIITyBaHH:, JOCTYII JIO SIKHX MOYKHA OTPUMATH, SIKITIO BiIKpUTH
JliaJiorose BIKHO HaJlalITyBaHHs BHOOpoM nyHKTY MeHIo Ilapamerpu — Hanamrysaru Kalzium....

4 @ HanawTtyeaHHa - Kalzium @ @ @ @

FpanieHTn

©

O AMHALI

Kanekynatop

Ha Brutajgmi CxemMu BE MOXKeTe 3MIHUTH PI3HOMAHITHI KOJILOPH JIJTsl KOXKHOT 31 CXeM.
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4 @ HanawTyeaHHa - Kalzium @ @ @ @
FpagienTn ﬂ

3aMmicTk BUKOPUCTaHHA .I'IiHiI7|HI:II'I':I rpagieHTa Q KoBaneHTHWA pagiye

Kanekynatop

3aMicTh BUKOPHMCTAHHSI JIHIHHOTO TPaJie€HTa JJIs MOKa3y 3a/aH0l BJACTUBOCTI eJIeMeHTa mepiojm-
qnol cucremn, Kalzium mMoke BUKOPUCTOBYBATH JIOTApUMDMITHIHA I'Dai€HT.

3a gormomororo BkJIaaku ['pajienTn BU MoxKkeTe BUOPATH BJIACTHBOCTI, sIKi Ma€ OyTH MMOKa3aHO 3
BUKOPHUCTAHHSM JIOrapUMMIiTHOrO IpaJii€HTA.

Bu rakox moxkere Bubparu Kosiip MakcuMmasibHOrNO 3Ha4YeHHs Ta KoJiip MiHIMAaJIbHOIO 3HAYEHHS
rpajiienTa.

4 @ HanawTtysaHHa - Kalzium @ @ @ @

O auHnL i

Temperatures:

Kanbkynatop

Ha sruragmi OauHuni Bu MozkeTe BUOpaTH OJUHUINI BUMIPY JJIsl €HEPril, JOBXKWHHU Ta TeMIlepa-
Typu. Bu Moxkere BEOpATH MiXK THIOBEME €JIEKTPOH-BosibTamu (eB), Kimomkoymsvm Ha MOJIb
(x Ik /Moub), mxoysamu Ha Moib ([ /Mons) Ta jpxoymaMu (k). s ofuHUI JOBXKHUHA MO-
JKHa BHOpaTH mikomerpu (nM), HaHoMerpH (HM) abo aHrCTpeMu (A) Tunoso Temueparypy Oyme
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HoKa3aHo y rpajycax KesbsiHa, aje BH Moxkere 3MiHNTH 10 mikasay Ha rpajycu Henscis (C),
rpagycu Papenreiita (F) abo rpagycn Peomiopa (Ré).

4 @ HanawTtyeaHHa - Kalzium @ @ @ @

Kanskynatop

FpapienTn

©

O AMHALI

Kanbkynatop

3a jroomororo cropiakn KaibKysIsTop BU MOXKeTe HAJAIITYBAaTH KaJabKyjaaropu Kalzium.
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Pozain 5

J1OBIJIHUK 3 KOMaH,/1

5.1 Menrto i K1aBiaTypHi CKOpOUEHHS

5.1.1 Menro «Daii»

Daitn — 36epertu sk... (Ctrl4-Shift+S)

36epirae Tabsmio Kalzium sk daitn 306pazkeHHst.

Qaitn — ExcriopryBaTu jgaHi...
Binkpusae miajorose BiKHO, y SKOMY B MoxkeTe BuOpaTu EmemenTtn Ta ix Bimactupocti s
HacTyIHoro excropry a0 ¢aita HTML, XML a6o CSV.

Qaiin — [leperBoputu daitin 3 XiMIYHUME JTAHUMU. ..
Binkpusae miajorose BIiKHO [tsi iMIIOPTY ab0 €KCIOPTY 0 IIHPOKOTO CIEKTPY (hopMaTiB
daiiTiB XiMIYHIX JaHAX Ta TUIB JaHUX 3a jJomomoroio 6ibmiorekn Open Babel.

Daiin — Buiitu (Ctrl+Q)

3asepiye pobory Kalzium.

5.1.2 Mento «Ileperssmy

Ileperasa — Tabauri

Tlokazye migmerto i3 pizunmu nepiogmaaumMu Tadbaungamu. JJlocTynHi BapianTH:

Kiracnuna nepioguana TabJiuiist
[Tokaszye kiracudmy mepiogndny TaOJIUIO 3 yCiMa eJIleMEeHTAMI.
Koporka nepiognana rabuiis
Ilokazye nepioguyany Tabsauiio 6e3 mepexiTHuX eJIeMEeHTIB.
Josra nepioauaHa TaOIUIT
ITokasye mepiogmuny Tabauio 3 BHYTpPIHIMEU TepexigHuumu  enementamu  (f-
esleMeHTaMu) y T Tab/ui.
Ilepexinui enementn
[Tokasye nepioguanay TabIUIIO 3 TEPEXiTHIMHI €JIEMEHTAMU.
Ilepioguuna Tabaung DZ

3a JI0IOMOro0 IIbOTr0O IMYHKTY MOYKHA HEPerJisiHy TH Ta6m/1ufo y BI/IF.HH,ZLI DZ Deutscher
Zentralausschuss, zanpononoBaromy «lleHTpajbHUM HIMEIBKUM KOMITETOM>.
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Ileperssin — Hywmepariis

Ilokagye migmento i3 pizuuMu pexkxumamu HyMeparii. Jlocrymai BapianTn:

Bes mymeparrii
[Tokazye cxemy 6e3 Hymeparril

IUPAC
[Tokazye nymepariito [UPAC.

CAS
[Tokazye nymepariiio CAS.

Crapa IUPAC
[Tokazye crapy mymepario [TUPAC.

Ileperssim — Cxema

Tlokagye migmento i3 pizunmu cxemamu. JloctynHi BapianTu:

Momoxpomma
Pobutk TJ10 BCiX €jIeMeHTIB OJIHAKOBYIM.

Bokn
[Tokazye goTupu migpiBHi ejgeMeHTiB.

ITikTorpamamu
[TokazyBaTu mikTOrpaMu KOXKHOTO 3 €JIEMEHTIB.
Ponuna
Ilokagye poannu e/IeMEeHTIB.
T'pymm
Ilokagye rpymnu emeMeHTiB.
Kombopnu
[Tokazye KOIBLOPUP €JIEMEHTIB.

Ileperssin — I'pasgientn
Tlokagye migmerio i3 pizunmu rpagienramu. JlocTynHi BapiaHTH:
Hewmae
BumkmyTn Bci rpasgienTn y Tabsmiii.
Cran peuoBuHUI
[Tokaszye cran pedoBUHU €JIEMEHTIB.
KoBanenTanit pasniyc
Ilokasye KoBaJIeHTHUIT pasiyc eJIeMEeHTIB.
Bamn-nep-Baasibe
IIokazye paziyc Ban nep Baasibca eeMeHTiB.

Aromua maca
IIokagye aToMHI Macu eJIeMEHTIB.

Touka KUIiHHS
[Tokazye TOYKM KUIIHHS €JIEMEHTIB.

Touka miaBIeHHA
ITokasye TOYKU IJIaBJIEHHS €JIeMEHTIB.

Enexrponerarusuicrs (ITayuri)

[Tokasye erleKTpOHEraTUBHICTD €JIeMEHTIB.
CropinHeHicTb /10 €JIEKTPOHA

IIokagye crOpi/IHEHICTh €JIEMEHTIB 3 €JIEKTPOHOM.
Jara BiIKpuTTS

Ilokagye naTy BiAKPUTTS KOYKHOTO 3 €JIE€MEHTIB Y BUIJIAl KOJIHOPY TJIa, SIKAA BiJImo-
Bifae cTopivuvio, Koau OyJI0 BIAKPUTO €JIEMEHT.

Ilepmra ionizaris
ITokazye enepriro mepiroi ioHizarii eJleMeHTiB.
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Tlepersisim — YMOBHI mo3HAEHHS

BMvukae abo BuMmKae mokas maHe l yMOBHUX MO3HadeHb. Hamgae BaM 3MOTY HAKa3aTH MPO-
rpaMi IOKa3yBaTH YMOBHI IIO3HAYEHHS JIJIS CXEMU, Ky BU Ieperisjaere (Ipylu, POJMHMU,
uizgpisai). Tunoso, naHesb yMOBHUX IIO3HAYEHb Oyjle IOKA3aHO, ajie sKIIO BHU II CXOBae€Te,
BOHA HIKy/U He MOIHEeThCs, 1 BU 3HOBY 3MOXKeTe BimHoBuTH 11 moka3. Kalzium 36epirae mapa-
MEeTPHU [TaHe/i yMOBHUX [TO3HAYEHD y CBOEMY (haiijli HAJIAINITYBaHb, OT?Ke, KOJIM BU HACTYITHOTO
pa3sy 3allyCTuTe Mporpamy, IapamMeTpH, sKi BU BCTAHOBUJIHU, OyJie BiJHOBJIEHO.

Ileperiisin — Tadopmartist

Ilepemukae moka3 GidHOI TaHETI.

Tacrpymentu — Iadopmariisa oo Tabmrri

BMmukae abo BuMuKae mokas maHesi JaHUX MO0 TaOJINIL.

5.1.3 Menio «Iucrpymentus

Incrpymentu — PeakTop Mosexy.r...

Binkpusae miasorose BiKHO pegakTOpa MOJIEKY.I.

Tncrpymentu — Tabsmns i3oTomis...

Binkpusae miasmorose BikHO TabsuI i30TOIIIB.

Tacrpymentu — ['padik manunx...
Binkpusae miasorose BikHO rpadika maHuX.
Tacrpymentun — Bukonatu obumciieHHsl. ..
Binkpusae miaorose BiKHO BUKOHAHHS OOYIUCICHD.
Tacrpymentu — [lonepemkennst Tpo pu3uK 1 HEOEIEKY ...
Binkpusae miasnorose Bikuo Ilomepekens mpo pu3uku i HeOE3IEKY.
Tacrpymentn — I'ocapiit...
Binkpusae I'ytocapiii.
Tacrpymentu — Tabmurii...

Binkpusae miasorose Bikao 3 ['perpkum asidasitom i HucaoBumu npedikcamu i puMCbKIMEI
nudpamMu.

5.1.4 Memnio «Ilapamerpu» i «/loBinka»

V Kalzium nependadeno tunosi mrs KDE nyukTun menio I[lapamerpu i osigka. 1106 xiznarucs
6inbIe, o3HAOMTECS 3 Po3aiaaMu 1Moo Merio «Ilapamerpu» Ta Mmenio «/loBigkas miapyTHUKa 3
ocHoB pobotu y KDE.
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Pozain 6

SaluTaHds 1 BUIIIOBLII

1. Yu maro g mock 3amnarutu 3a Kalzium?

Hi, nnaruru ve caix. Aste aBTOp IporpaMu 3asxau Oyne paauit rapromy smcry abo DVD
— mpoctomy «gxyro». Kalzium Bumyreno y cBitT 3a ymoB morpumannsa GPL, orxke, Bam
HIKOJIM He CJIif Oy/ie Hi90ro CIjiadyBaTh 3a IO POrPaMy.
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Pozain 7

AK nocnpusdTit po3pooILl’

1. Hasaiire aBTOpOBI J1aHi.
VY cBiTi HAyKW Mporpec He CTOITh Ha MicIi. SIKIO BuU 3HalieTe y mporpamMi HEKOpPEKTHE abo
BijICyTHE 3HaUEHHS, Oy b JACKA HAIWIIITH ABTOPOBI PO i€ €JIEKTPOHHO TOIITOIO.

2. BHaiiziTe Baju y nporpami abo HaJaiiTe MPOMO3UIII 00 HOKPAIIEHHSI.

Aximo Bu 3HAUIIN Bay y IporpaMi abo MaeTe X0d HANMEHII TPOMO3UIIil MO0 TOKPAIIEH-
Hsl, OyJIb JIACKA, JafiTe PO HUX 3HATH aBTOPOBI IPOrPAMU 3a aPECOI0 eJIEKTPOHHOI ITOIITH
cniechaus@kde.org.
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Pozain 8

[ogsxku 1 jinen3sis

Kalzium
Apropceki npasa Ha nporpamy, 2001-2005 Carsten Niehaus cniehaus@kde.org

YdyacHUKT PO3POOKM:
e Pino Toscano toscano.pino@tiscali.it

Ilepexiaz ykpaincekoro: FOpiit Hopuoisan yurchor@ukr.net
Ieit moxyment nommproerhest 3a ymMoB gorpumants GNU Free Documentation License.

IIs mporpama momuproerses 3a ymoB gorpumanis GNU General Public License.
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