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1. Gougluluwiellelr SIgliLenL & HHBHHIHH6IT LOBEBILD
Cougsld  a6u01 &b &b ([H BT

1. @I SDIEWIHENB GUEHIUINB.
R SiEmIHenB 6T6LIGI @ Digmiedlein FITFT DEMIBENBHESGID, @HEMOLILBHSUILIL L
SiEIHBHGID Rewl_ Bui 2 6o B HID DG ID.
Sigmisller FgraFfl Hlens

QUL Sigppledp =
DHEMLOLILIBSHBILIL L Sigmiblenp

2. Gomed 61D eUTTHMBUTNeI b ereien Lflibgdl Oamemn _mui ?
6.022 x 10% SIEMIBHET (D) DN EH6T (D) peubdmBIH6T Csmemi GuTmefer
SleNenald GMIHH LWTLIBID lsv@ BGlomsy @ Ib.

3. Fomedm Hlewm elenyuIm)?

1.008g swamL gegeir (1) 8g <udbeniiggenr (o) 35.5g &OGenmflen uPHweuBCBTG CHydhamigul
(D@L UOUWITFH QFuIds digul @M S (o)) CaFrwip (o) Swefuisr HesGul DiHeT HFTD
FLoTeo [Hlewm  eTeurILIBID.

4. o HenmBaiim 66wl eTaD oMTTHemHuledmbgl ersien Lifihag Glamem mui?

@@ ollewemuled 2 66m g HOMIDHH N HerilgrBenmpm oTewt DFH Hiflb@oTulen DisieTener
B Banim ellemsur steon ILIBID. Y HenImBeuBm slsw @Gemmujiomuiled Disiellene o dbendlegsi B&HD
ellener  eTamlILI{BLD.

5. b Beamsmid, @BBSHID CoumIIBHHIH?

o HenlgrCeuiBmID RBHHBID
* o beniggenet GFiHHe0 * o BENIEIMEN  [HbEHFH60
*maNBL_TERemen 5@ H60 *emaL Tegenen BT HaHe0
*6Te0BL_TTeme  EBLDSHFH6D *6Te0ebL_TTeme GJBmIh GIBT6IEmHIH6D
* o benggBamm eTent I B HFHe0 * oy o0l eR BB 6T60  (@HEMMBH6L

6. cpevbdaml HemBhbGld Bomeort Heomd@Gio @ewl Bui 2 eitem  BGeumiLmBEHeT WITemen?  SHITLI6H
GomenmBemervig6it  peLHInml Hlenm, GLomeumi HlenBEHEN6ITdD  HIT6Isb.

apsudsdaml Bempullsnm olvg amu (or) u

Guomeurt Blempullenmr o0  gm / mol

CO wevdssmml Hews = 28 amu

CO Gwmeori mlenm = 28 gm / mol

L9l &0 E2I(IE el eor el mmileor erarf i &1ils6la extmibiCmch S el ereoreor 7

1) Emeofled 2 _eimanm S NTEGLmeio(C H, O )

i) GseoTh WhHnID SembTNulled = &Tar E&nma9edr (CH | ,IN O 5)

(B oIuD L LD S0 S5 S M0 erarflul x5l =51
Sl ks extrm i ok
-7 L9y S5 CGEBL_meTo Ce iy Op CH O
T e LTl 5T Cg Hyg N, O, C, H_ N, O

8. Giomed euemyUIMI?
128 @miuen-12 @@amBLminied smemIlBD STTL6N Diemidoeriei  eT6umlenibendbhEGHF  FIOLDT6T
Sl & SHIH6THemeN CUBmIeTeN @@ Dwliilsd 2 sitem GuUTHefler isme)] @ Glomsd steTILIGBID.

9. oeusm Bym erewn e16IEN?
@@ Gomsd sieneysien ebHoleuT®m CFroSHevd STermLGL 2 L GuTmL sefler erewienisHama

6.022 x 102385@ FOIDTGID. RbH 61601 ANBTL CTT 616301 6T6UILIBLD.
10. SITSHSHIOND 6IBT60 6T606M?  61.BMT H(HH?

18wmsd oifeusHevisiten sweflypio H ouwefluller Gomsvssfan samemilsmad Sibd
IIOOHH T HTTHHIOND 6TeulILIBLD. (e1.8m) HpSO4 601 sMrsHdieud =2 eq mol™
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11. oufeusHSHIaID 6IIMBIeL 666!  61.&5MT &H(HEH?
18wmev amysHHsveien Sweflupito OH oweflullesr Gomsbsefen eremtenilbenaCU Db ST H3 6T
SIBVGHEHIID  6TeLILIBLD. (e1.51) KOH et oiflevdgmiain = 1 eq mol™

12. eteflun ell&dlg eumuim®B 6I6ABIT6L 6T6dI60?

CaiwsFHan @ wevdbIapled SILmislujsien GeusiGaum Heflomiserien  ereuten dsenasuiler
aefllw eldHHHmen DSHHaNLSHr GSBIUI1BE S PLLTS eIpSHIeuSTe0 GUBLLIGLD eumuwIiuT@h
sl elldls euTuIIuT®  sreo ILBID.

13. apevdbamml NTUIILITH 6T6IBT60 616060 7

CamosPHen @ pevbIapled SILmFuleren GeusuGeoum SHellomiseiern &fluimer
sTenienflbenEBenl  ASHHNEHH S SHUILYBE&H S @LLTS 6(pHuSHTed GUBLUGL eumuiium® ereflul
&g eumuiun®  sreorBLD.

14. elewen & GUUTL G Sryewll 1oBmID WG Hwimen SHryendl 6160BIT6D 6160607 61.5T HHSH?
Coudl allewerr gmml all&EH SlglLIHLUTED DMOWTSH DlsTalenans GlaTaiiL  alleneru®

QUL semen CETemi(Bh ellensdl HHIDHHID CUTH 2 HauTGID eilenem GUTMHeT6N DieTaITaNdl 6IHdH
alemel(®y GUIT@meT (PpFHeded WpauSHID elmeLbABCHT bHFH elleweruB CUTHeDeTF FTiHSHI
SiwioU|d. @eialenaLi® GUTHeT elemen GHTLThHH HHpalmsHd S BUUBHBHIBBH. Bl eienen
SL_BUUTL (Bd Smyemil eTenrlILI(BLD.
wim elenerlB GUTmL &6l 1@ GHwITen allenarl GLITHL H6iT (DisLsVEHI) OGHUWITen HTT6ml T ILIBID.
(er&m) S + 3F, — SFs oot allenenuied

Feoulr - ellemends S (BULTL (B SHTyemi

Lemfler -— 1@&auimerm &men

15. o bFBenmm 6r6w1 6IGABT6L  6T6I60 7

@M CamoddHed 2 6o om GBULILL Sigmielmeard SHellihdl, LB DIgnIsHHmerT e er
QUPSHBIOTEN ) HerdleyBeBm  slewiensmids Hewll_MlelsHBamen alglderieiig Bitswmuin GEui L
HEF B Bemevulled Dwis&enTd HobaAul Lleisrt, GBI L Djemielenr 15H slehduleitem
WeirgemoBu SibdH Sigmiellen oHerdlenCanBm srewl  eTemILIBLD.

2. SigmIaleil @6UT6WIL LD @UidE&alulsd Lomai] W

1. il Lmelen elgeald, SYBMB6L, HENFUIDIDNL], 2 (HEI6TE)] YHUIOIBNENEN SHIHID G 6UT6WIL D
GT6T0IEH6IT  WIT6n6U?

*(PHETMIOS GHOUT6HIL LD 6T601(1N): YT LTed6 Y BBeL, 2 (HaleTenel HHBBIE.
*Camewt 2 b @GeuTemiL D eteodt (my) : TN LTel6d  MQeIHMmEH HHAMBSHI.
*BMhdH GEUTENIL LD eTeod (M) : AT LTede HenFwieniolientl HHBBS.

2. n=4&g srhdHunrer Tl 1L Teoseen ereuienildensullenss @GulinlGas.
n=4 eaflsd L =0, 1,2, 3 (s,p,d,f)
L=0eeflso my = 0 (g 4s <M Lmed)
L=T1eaflso m = -1,0,+1 (apsiig 4p i L msd)
L=2@aefle0 my = -2,-1,0,+1, +2 (@mba 4d sumil 1L mev)
L=3eaflsv my = -3,-2,-1,0,+1,+2, +3 (gap 4f eyl Lmsv)
n = 44@ angdHuioren N1 reosefen ersmienfidbens = 16

3. 2s, 4p, Sd wBmid 4f NI LTEOSHEHHEG THBHN UJHHENHH6T 1OBHID CHmemntsHamIdH6iT
ST ILI[H ) 601601 7

ST Lm0 n L LTSS 683 o e )|
(n-L-1) (L)
2s 2 0 1 0
4p 4 1 2 1
5d 5 2 2 2
4f 4 3 0 3
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4. giurTHwene] BIFLLLILILL YT L TedEH6T Hleneolidh Heien GUBISHED P - Wi LTensud
s eonp  d- il Lmeled DIRBIOTE 2 6il6NGl. J6ir?

eTeLBLJTa UfoTBBLD DSHSTE BHSDHHTE0 Hlemeollldh HTMn AHSTGW. FAurs
Brodw p ol Lmedsd 3 ereodlgmen LfliomBmmisst Baswapa. Fiurs) Bywliw d il L redsd
10 eteuabL_gmedr LIMoTBBEIGsT BHpABH. eTen@er Fflurd) Brwilw d i Lmed oiFs BlemeoliLs
HRAGNLD 2L WHTGLD.

5. Guened Helisbmed HHHIONHMSD FnBl?
P DNEMISNEIGTET 61 G 6T60HBL TTEISHEThHGHID, DIOIBISIET BTG GHOUTERIL LD 6T6ui1H61 631
HTST CHTSUD QR6IBTE EHHBTH.

6. HTLGHMG FTihFH DIMIOWITSH OWCTTYRIBT DIEHEVFFIDGILITL DL FHBHIONS — N6NeHEH?
FHTLHNS FTTHGH DEDOUITH OJBITIGRIBT DIENEVF FLOGTLITL DL
ereudponml GBI eomiD.
HY =EY > (1)
H sTetgl emmidlsv@L mefuisir GlFuisy.
VY aaiugl oemevganiy. @z Y(x,y,z) een @BIUILLILGE B
E aeiug siemwller ouBmed.

= _h: a: az _a: ’
H= A"
I:S:I'l::rn[a:-c2 +a}'2 +822J+ ]

atei@eu Foeiim® (1)23 LIeieIBLOTHI 6T(LP&HEOTLD.
—h* (J*w I*w  'w A
I:Snzm(ax! - dy* * dz* J—l—‘- W}—Ew

ol
— 8 m 60 EIUIH &S, WmHrlLIemD &S
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Py o*w Py  Sm'm L
E—V)y=0
ox? \s ay’ N oz’ N h* ( w
CLoBHemIL.  SIENEOFFLOTLITL Q60 SHT6VLD(L) (h FITUTH G LD LILBeeven6v. 6T6mGeu@F FLo6iLm®
HTeLHMBL CUTHHSH DIHIOUITH OJBITIQHIBT DHEOFFIOTLITH 6160  DIEDIPHBLILIBE B!

7. Mn** LOBBILD cr’’ SABWINBMENT 6T6VHLTTE DIMLDLILIBENSH H([Hb?
Mn*" ool gmen ooty 1s* 2s° 2p6 3¢ 3p6 3d° 4g”
Cr’* emvat e ewemworny 1s® 2s* 2p° 3s 3p° 3d° 4s°

8. 9. T HHHNGHMS oleufl?
3y UBBeL Hlemeoulled 2 _eitem Sigmieilen U TLILL T60H6T DAeuBMl6l <, mmedledr
gpieuflengulilev BrOLLLGH GIBET. UBHTOUH GHOBEUTE SUBBEVIGHL U UTLILLTEL (LPLYEMLOUITS
Briiul L 1een@r  eteudl TrenTendl DHBHH 2 Wi mmevient ul YL TedenlsiT  HIeDLPU]LD.
SN Lmsd Briuiu@n  eiflens

W1s - -
= |
. v
u 2s-——32p
' 1
Lag .I*
I 3s---=3p 3d
- A
- ¥ ¥
I 4s  4p 4d 4f
NI oA A
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8. Ni’" wpmo  Fe’' @eupmieir oifs  Bleneviis SeTepbwsnLWL 616081 JTer

9.

10.

11.

12.

Siemiolientl CQUBBIeTeTEH 61517

Fe*' vl greir owemwiny 1s* 2s* 2p° 3s® 3p® 4s” 3d°

Ni*" erevast greir owemwoiny 1s” 2s* 2p° 3s® 3p° 4s° 3d°
Fe*! spedl FAuTg miriuiu L 3d° TN L Temsvuds QBTERIL  Blem6OUITEIN 61601 [T6l  DIEHLOLISHLIL
QuBBIsTETH).

Gumt oemnorHAuilesr HmBICHT6ITHET WITEHEN?
¥ eT60bL_JTellen SUBMBEL eIENTUIMIGSLILIL L IS QILIBN(HHBELD.
¥ 6T60GBL_JT6iH6T DImIBHHMaIF &HBH e G L uBBevent Ul il sTenid
QI LIILUTengkuilsd 1ol Bib &mnl IS eimer. Esiall L IILTenSHSH6T Hensv eIl L LILITENHSH6T  6T6u
SIS BLILIBHE HIB6.
» @0 &PUILL e Liutensuied &HBS eumid etevdl greflen Gsmemt 2 b (Mmvr) walumerg
h/2zet (g 6160 DL BISTH GHBGID. DIBHToIH
mvr = nh/2x (n=123,... ... )
¥ eT60BL_JT6lIB6T eF GUULILL Blensd eIl LULTenGUNed HBA eIBID caenIuled SIHeT SUBHBEN6L
SIS s06MEV.
> @@ eeusl gmenr o wii symmevient w (Ey) eul Ll utensulled®hal, SMbbs <spevent wl (E;)
QILLL UTendsG& STenburgs siHsiguirer mpsd sHfelFsrs CaefluiL ULGHBS.
Geuefuiinn L saiTeiFden g TGeuewT
E2 - E1 =hv LDﬂ}@]LD
(Ez - El)

h
> 0THTS SGbS WBBO @ GG ITDIGEG SIUUGL CUTH, B STDHSUBBRIGHL W
Il LI umenHulledmhdl DHS UBBEVIHL U1 QUL L LILITENGHHG, HT6)H TBSH.

5=

Cumit iemioTafluled euriDLIBm6T (GHEDBLIT[HHM6T) Fnml?

> oveaml regen pmid et regever Gursis (H, He', Li*") oemissensd wl G BE0sTeims
LWETLIBSBSI. LIV 61605 TTeTHemend CBTeilL.  DgmlbdbendhEd DH0sTeTmasmu LwaTUGSHSH
Suisorgl.

> (Fwer ellemeney) HThBLILLEHA 6L BpoTensy GHTBH6T Lflenswient Ho & (aLTish ellensmer)
106 jsudhdled BimioTensy GHTBH6T L1flensulient GHev BUITETBmaISHMmET &l 6THSH6606M6V.

¥ eteudbl Jreiisefllens Gdmewt 2 [hgh (Mvr) wdlumens nh/2ns@ Fowrs G HBGIOTE 2 6ol Fev
@SR eal L1 Lmengderilsy 0l GO SFBBIOISBEG BHemeuuirer STyswidbdensn GuUTT
QBTTENBWTEL il6Mdhs GV sLEm6L.

i9-1gr&HGemr FoaiT 6wl oHeN? DB (IPHHUISHSHIND WITSHI?
E = hv (Wenmis Geumemi_Ld GQBT6iTendlily) — 5 1

E =mc? (g6iTervIe 6l FLDGHTLITL I 6TLILG ) - » 2
Foeur® 1wBmio2 e9wmpbaH hv= mc’ — 3
v = ¢/ herefled
he/A = mc? — 4
A = h/mc EREEEN P
Guri el HensCousmid 'C' 5@ ugleoras Hiselen HamaGoisid'V'
eTenfl60 A= h/mv (or) A= h/p 6

(pSHBUIGHSIENID:
X @FFwan® eoflullsr HansCaibhHmsbds HILIQEID WBEGHmMBITE GolbhHdled EUIBIEGLID
FHHETHEHHG 0L BOW CUTHHHH Fniguidl.
X ereul e GUTEB 106 HIKISHIB6THBEHHBE 10U BID 19-L1THEC6m DIENEBEIID SieTENL BInIQUIg]
OBBID (LPHHUWSHHIOND ITUIHSHDHI.

CamuIFaTsaH e HFFUIDBBS SHeewin Com uT® eisnruim?

BIGKISHIHEM6T Blewso oBmID 2 BHD HPHul @rewisn ujio @6y BrprsHaled 10s
H16060UILDIT & H6T0TL_ NI GRUISOT HI.

Ax.Ap > h/4n
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13. omielen @Goures p Guisbselulsy or&Hfluller (pdhdlul gamiseT uirene?

1.

SiEmISTVIeTeN eTeudl Tredbee uBmsd G L euenIuImIGSILIL L AHIHensT oL BHELW
CuBN(HEGLD.

aQCImgmIBT SIWEVF FLOGILITL 960 HTEYH6T AIDHBBLILIL L. SUBMB6L 0L L BISHEN6T H[HBBS.
CapuiFaTHH T BFFWLIWDBBS CHT LT 1960 ellensalTd YTl 1L T60 GlBTaTendemnul
GUTeRIL D @uisSelluisd SIBWSULGHH WS 6T60HL TSN HTHILISBESH DAHBLILF
maslphsenalll Qummieism (pliifliorsmr Genefluwimengd s 1L med sren LIBID.

SIMIDH BB L SYBB6L IDH IS ETHEHBT6N OUETTIQHIST DHeN6VF FLDGTLITL 1960 SHTIT6IH
aemevF F1iy ¥ @me smPABH. DH igm Uil LTensos GEUIGABSHI.

(x,y,Z) yseens &S iewiopgisien @m FAml senolene] dxdydz sv slevdl greneid
BTETLISHBHTEN  [HlBLOBHHTENE, \|}(X,y,z)|2 dxdydz &@ Cpieldssdsd EMHBGLD. wkx,y,z)|2
LS HBHHNDLTHSH PGWw. @F 6iCurHId ChiGn waHlsmul CUBBHEGLD.

14. @GOUTEWILID 6T6udldbell LMW 6llendb@Ha?

DIEISTEVIGTET @ 6T60HL TeN6T BTN GOUTEIIL LD 6T6WIH6T DMl GGHTEGIT6 LpsULD

SUSHTUIBISS EUIGVILD
i) (WWaHEIEmDES GEUTERILLD 66wl (N)

DIEWISHHUF HMB 6T60HLTTETHET HLPETMI 6UMBLD BB 0L L HDSH SDHGHOUTEWILLD  6T6wT

GEUILIUGEBEH. @& ‘N stend GBI SBILBABSHI.

n=1 erailsd K sl igemeinujio, n =2 etefled L gl lgementujid, n = 3 sretilebM dal_lgemenriLb,
n walysst 4, 5 eafled (Wweplw N, O 98w aEpsenenud GnBUL (B srse.

@M GBI L Gl 19a0l6ien DIHBLLF 616051 JT6ITB6M 60  6T6mT6001 HeNdD 2n?

N SLENH 616051 JT6N6T YMMBL IOBHBID YTID DS IEDL HHABSHI. 6T6VHL_JT60N6T  DLBHBEL

-1312.8) Z*
E, =¥ k] mol™

n
6T6VL_TT6ON60T  STID
(0.529)n" A
r =——J&
7z

ii) Gxmewr 2 haHd Geurewip erewn ( L):

@3 U erends @BGaUUBABH. BB L@uD wWHed (n-1) euenyullsomsr HILHemeILI
CuBIFBGI.
L=0,1,2,3 wipio 4 eeflsv (wempBwi s, p, d, foBmId g @i L Tebsemend
(BIweTd  Fnl 1genedids) @G B sTB60r.
R HWeWIDH Tl IgeVIeTeN DUHBLLF 61601 TTeibeiMenn erentenflbenas2(2L+1)
AF TN LTedel CaHmemt 2 [bHHaHeme HewibSL  LIULIGTLBHEBS.
TN L melehr BHmemm 2 hpHlD =

Jid+n 2
2

iil) &MbHs GEUTERIL LD 6Tesdt ( My ):

@g my eslend GHBSHILIBHBH. RH — L 1pHsd yggunp enduims + L euenyuilsomen

WA ILHene ] GUBIEBSH.

apufliioremt Geueflufled ST L Tebserilel HewFulsmiolleniids GnldaHBSH.

Aa FHMHFHI LsoshHed Bipicmensv aiflesit L1flujic Blapaunss Fiosi ellensmensl HHABSHI.

iv) sBaHBAS GeUTeRHILLD eremm (Ms):

@& m 6160EH  GHBHBLILBHBSHI.

6T6VHL_JTETENH DigmIbBHHMe FHBBIOICHTH Es06UTIDEL Heub@ HTC HIPIHI IHABHI.
BB HBHPBAWTNHI STHSLI LgoSHle0 2 emyLiLBLD

@(H LswILITGLD.

Bbd SBHOBAWTNIH HQHTT (P61 FHKIPVID HewF (1) eiHi HewFulsd &ipsvaukdted +1/2
wBwip -1/2  eeim @@ WAL BemeNl QLIBBI6TENS).
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15. s ol Lmeden emgeud UB®B Fami?
Is il L Tensh@ z
I=0 wiHmib m=0. f(B)=1/2 wHmb Le
glg) = 1/V2n  esmBen, Ganeo udiiey - >y
ST T l!2"~"rr—éa@aé S, S EEmasoih o % T
0 Lomb @- =& Fidks ewweuslebenen.
slenT(B6y, ered&l OMemenTd  &MEUUTLIENSTET 3 z (Node)
B ELD & &6y =1 gRR)E & (1 61 651 (H 1k &) o dem g -y >

Y
glepswlementl UMIESH  SNemlDeU Sl eDan e, @
S
1
T
¥
FIZ

sleniBeu s < MI 1L Tedsir algeld @M Frenind BHTEMIOTEGIO.
7 z
16. p sl LTed augeumiser LB eflendsas? 4 ’

p omilLreusg L =0, m=-1,0+1 ~ JI‘ ~
BpID SHBaETen Coremt uUFie| FbHeoTansl. v Yo ¥
m & WAHISBeMNeIHBSH ApeTml 3HenaFulenioliL] o i X

px

2 LWl pyiilLmevssl (Px Py P2) 2 6iTeNgi o
ot iflweorid. Gsmemt LSTellam eLp6vLD sgppab =y, B SEIHEATD =y

Px, Dy, Pz <TULLTeOS6ME OL60H6T (WemBCW X, y WBmId z SFaselan auflCul SembHIeTengI.
2p UTALLTEL @ SIMISHHNMHHemen CLBBIGTETSI.

17. d il Lmed emgeumisen LB Fnml?
d sumW LmenisE L =2,

Y z
3
%} % 7% x Bamn@ Semevoriuneor M W& S&ET (Wemm Bl
ez S -2, -1, 0, H, +2. d I Lmedledr eugeuD
y z z

dXY diz
dxz_}j., d., da2 cL]_Z, d sy&w @b

GCemmeull Bemeoulledt @ cuemLDLITlem eor
Y eémeas. mer @bs mibs WS s&TTE,
d
I Lmebdmen 2 eitengl el ST BAEBH. 3d @J)mjl'_l_rraﬂ(,i)‘ M SEDIGHHONRISHET 2 _6IT6T6.

vz

18. feoymnilLmed emgeumisen LB Fnml?

f esglil LM, | = 8 woHmIe M wHllsmeT
wemnGw -3, -2, -1, O, H, +2, +3 Sp@b. Sz
M wHIEEHEE SemetuTIMNS GIFHTL TLEwmL W]

ere f @ymI L meboei fy(3x2—y2), fz(xz_yz)n fYZz,

t,3, f,2, L, T2 3y2) @mevoniLdledTment.

19.ememi oflg) euemFUImI?

FID S BBevenL Ul YT L TevHeMsv 6T6udbL Jmeiisdel Bii®Gio Curgl BFiuiuGelsBG
QUTUILILIGTON DT HBHI FIO UBBEVIHL U UTLIL L TELSHEDHLD eienB 6Te0HBLJTame0 BIFiLiUL L erenGy
6TEVBL_IMEN @I DL WTHED HIBUPLD.

20. @OrmiwsFHenr (Z=24) erHiumissUIU@BL OBHID 2 GIEHLOWITEN 6T60HLJT6  DIEMLOLIEHL 61(DHISH?
SHTUTTSSILGL  stevsL e ool 1s® 2s® 2p° 3s? 3p° 3d* 4s”
2 GOIENIDUITEN  6T6VEL JT6  DIEMIOLIL] 1s? 2s 2p6 3s’ 3p6 3d° 4s

21. sruuflesr (Z=29) erHTUTiSSILGID OBBID 2 6TIeNIOWITEN 616051 JT6 SIeNLOLINL 6T(1RHISH T
SHTUTTSSILGL  stevsL e oot 1s” 2s® 2p° 3s? 3p° 3d° 4s”
2 GOIENIDUITEN  6T6VEL JT60  DIEMIOLIL] 1s? 2s 2p6 3s’ 3p6 3d" 4s

Fflurd) (O WepauSId BIFULILLL 6T60HL_JT6N DIENLOLILINL W HENLOMIS6T HlenevLiL|s

SHEMENLOWENL WISHTGLD.
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SHENLOMIBETNEHT EUTHHE 6UeNBLILITH
1. pelen SeIThHHen alglenul eusnruim?

Hafmsefer QuiB wBoID CeudllLewiLEeT DleuBBl6T Dignl 6TewISeNe UeUTHHr FTTLTSH
SIEDLOES ST

2. e@amereudl [mellds DIUIGH H6IT 6TEIMBITEL 6160607 2 HTT6wImISH6T CHTH?
Qe DWMNBET PHFH 6GI6VHLJTEN DUHLDUUILD HFH ENenemTSHMe 61608L JTeTHEN6ULD
QBTemI(H
HTemlLBeug @BFT erevbl el DuiellamsiT sTenm ILIBLD.
(er.am) K owel wpmo Ca®’ swedf
K" 6To0sL e SienioliL] 1s? 25* 2p6 3¢ 3p6 LOBMILD Ca* 616V T SIEMLDLIL| 1s? 25* 2p6 3¢ 3p6
3. QFuIsy SiemIBHMm 1O6IFHEDID 6TEIBIT6D 6T6I6 ?
OeneMeBanl 1960 2 6iTell  EeNEMIHMET 6TELHL TTEIHEMTE0 2 6WFLILIBID BHBT DGmISHHH
WerFHemID CFWISINI DIgISEHMH LOGTFHeNID 6T6uILIBLD.
Ly =L — S
Z eieiiugl Sigml 616w S aeiiugl HevposnmLiL oTKleld
4. SWeAWTSEGID ABBEIGEG CHTBHSBILL BeiTen Liseumd elenywens FRwmast?  “om Sliapiele
AEHMBEN Fnl 1960 B0GHONITSH LlenemibBLILL B6IT6N 6T6udHL TTenel [HabbBHmaI ILIBID LBM6L
SlweWmTs@GID BB’

5. QuasafAlun ARSHSBHS! eTevbHL Jresemnst @ipbs Mg, Mg2+ LOBBILD Mg3+ SIULI6H Hem6TT
SHABH. BHL DHS JWSNWUTHGSD YBBed CHemUILIBLD LIg 61517

-le -le -le
Mg ) Mg+ ANNED Mg2+ N Mg3+
IE1 IEZ IE3

@ F60 APSIBITID LIQUITENG) (Mg2+ VI Mg3+ 2 _HOITaIBH) HD DUNUITHGID Y BBEN6EO
2 _enL Wl ghlamensd OHTLIFHAWTer Swefwrs@G suBmeder waHlsefler suflens IE; < TE; <
IE;.....

BGoguIp Mg2+ Slwefuerr eTeudL T DIEHLOUILITEI D] ls22s22p6 6160 [Hl6MBEVLLIT 63T
SIHIDLILHL WG], sTenBel EHeImbIHI @ 616051 TTensl HbGHADHMBE: BB LIgHMETHSBILIgeID DB
DI6N6Y] SINWTEGD UBBsL CHamaulILBHBSI.

6. 6T6LHL TN HONT HETENIDENUI SIEDTUIM]?

FHLTememIlILITeL L6nemidbBLILIL (BeiT6l (peLbHIailsd 2 6ol @hH DiGIITeNH FHLILTenemnrl iLls0
UmISIL_ (LI (BeTTer eTeudl Tien @lenemiuilensnd, SHeitensst BBHTHa UL (Bemalsd HaIID LIGWHIL]
6T6VSL_JTEI ST HEIGNLD  6TETLILI(BLD.

7. (PSHL DWSNWLTSGLD YBBN6O Gl GT6WHILTD DWMIWTHGLD UBB6L 6TLGILITIPSHID DIHSHID
6IEMID JnMBISIGVISTEN 2 aWleDIDENUl eTeleITm] elemd@aIrui?

-le -le
M —> M — M
IE, IE,

@FHe0 STRILTID DIUINUITHGID YBBEL (LPHEVTID DU UITHGHID S BBens0 el
FHBL. gllanansd g Gpiflanamwwemrul Siwelsefled STeULGL 616081 FT 6 SH6i 6ot
oTenTeTfl BTN H DUHM HHHENEL IR0 HTEILLGLD 6T60HBLJTaidH6i6  6lewienibamnaemul el
GOBE)]. YSTEVID DEMIHEHM LTHEDID FIOOTH RHBGID. sienBen Chruisiuiledr CFuIsVB DIemIHSHH
FHelfFd ellengwimensl bBBHmsL Dgmielen CFwLINIBI DEmIbHH®H SaIfFd alengenul il D HID.
sTeniBeu Gmyulefed b 6T6VHL TTENET HHGHMDH! HIGETLD.

8. HwI 1ol L Hlewmeoulesitenm enaml TER6i SigmIeilsd 2 616 61601 [TTellel  SLBBEOTEIS] 28 x 10y
UGB TERe Slgmieilen Swefwurssn oybpame kJ mol” sevdle sauisHHs.
AL TE60  DIGIISIGVIGTST 616041 JT6usireyBmsd = 2.8 X 10y
. 18omed ewamL TEei igmieievieTen eTevdL Frelen tBmed = (-2.8 X lO'lS)X(6.022X 1023)
=-1.686x 10°J mol

aweflumsgn oypped = Ea—E, oo

=0-(-1.686x 10°) =1.686x 10°T mol" (or) 1.686 x 10° kJ mol
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9. @M DIEMIGNGT 6T6VHL TN DIGHIOLIL] (LPHABUl HTTERILTGID. DB SHWAWITHGID DLBB6O LOBBILD
61601 JT6 BT L DA IBHmeT LTHHHF QFuidmssl. elleufl?
X er60&1 g6l Sieniolilenmed Suweluns@id ubmeden WA Eefled gBUBID LTSIL:
gilurg Pprodw (o) Weweusid BIFwLul 61e0dhLJrer ienlolien! s auiBeierm
SHANOMIHET UHB BleweolidH Heileno 2_enL Wwiened. elenlel QAHeImb I 6T60ELTTEn6 bbb
FHB 66y UBBeL CHemeUILGHBHI. 6T6G6u DWSNUTHGHLD UBBEO YHBLOTGSLD.
(e1.57) Be  eteudbl qmei SiemioliL] 1s? 25
N aeusL_Jre SienioliL] 1s? 25 2p3
X 61601 JTel SIMIDLILTeNTED 6T60BL JIed BT L 1oglisefled eBUBID LImgin:

BW6OLILIE HEIMEDLIOUeDL_UI 6T60HBL IT6l  DIeMIOLILML U1 SHelllomiseafled @@ eTeudL TTenen
Carsauupn Cursdl SeuBBlell DUHS Hleneolil] HETNLOW]EHLUI 6160 TTET HeMLOLIL]
RpsFHIUGBID Hewew gBUBID. 6160861 ENHHMBUI HEU IDMIBET GBHEHTD LLZZUI 61601 [TT6dr
BT L glienLll GLiB®IsTes.

(e1.51) Be er6udbl Jr6eil Si6mIDliL] 1s? 25 wB®ID Ne 61601 Jm6il  DIeDLOLIL] 1s? 26 2p6
EAFHe 6T6LHL TTET BT L IDFHII] LLEQUILDTEGID.
10. Z = 118 G&xnewn. sHeflod ebdh euflengd wBmID OHTGHullsd @ 1b CLiBmIeTeNg?
X ogm otent = 118 Gamemi Hefiod @emT@siFea.
* et greir siemwoiiy [Rn] 54 6d' 7% 7p°
X pofar sefio auflens i Leienemiuisd @@ aufleng 7, CQHTEHE 1860 2 6N,
11. GOUTEWILID 6T6u0IHem6N QLN UITHd OsTeni® Hellio eiflens i L eusnemuilenr Seugl euflengullsd
18 seflimikst @1 1 QUBBIHEBH CouemiBiD elsiiend FhOWeTES ST 1L e|ib.?
X (1IpSHeiIeniD GOUTERIL D 6led N =5
X Qarem 2 bhhsd Geutewi o L =0,1,2,3,4 (L =0 to n-1)

(s, p, d, f, g)
X oL um SEHEHeNGHHS Lg Sp eyl Lmed Broliusid Sibss uBBed Wl L 6S
I Lmeded eT6usbL Jmedr BIFOLID. steni@eu Seughl QHTLfl6d slevdl gmeamssit Ss, 4d, Sp
ST L el s0BITUILINILIB S 651360
X aeonBer HMbhsH @Gourewi o erewr Lig 5, 4d, Sp wewmBui 1+ 5+ 3 =9 eyni 1L revmei
D_GiT6TI6.
X Gueed Holiibend HHHNGHE Lig 9 uili Lmedsd 18 6okl JTeiisen  @hHdbd GolewiBLb.
X ereiBou Seuml auflenguilsy 18 sHeflomissr G 1b GLIBY (HHBBS.

12. o, &1, @ BB F Y&l HefohiseT L6TalHD 6Teudhl TTe Dleniolienll GLBBIsTET6.
o) 15725 2p° <) 15> 287 2p°3s* 3p @) 1s*2s” 2p®3s* 3p° w) 1s°2s 2p'
DmeUBE6T 6HhdH SHanlomibeT Hanw alflensg S Leauemsmiulled by QaHTGHullsd @ 1b GUBDIeTETE.
BHe): 66ugdl p- QHTGHHuUlleL 2 6o Hallomisen: I WBBID & (HSH EUTUHSHENT)
lougl p- QHTGHHuUlled 2 sifen SHellomisen: <, WBDID A (CuTgTer CHTE&HH)
13. eUMbSHEMEI[BHHET DBBID D HIgenenBHellen GLITHIOITEN 616051 JT6H DIEDLIHLIS HHS.
X sonpsemanBseien GUigieutar srevdbl gren ooy [Xe] 41 5d™ 65
X o HlgmalBaeien GLUTHIeNTE 6Tevdbl Jmenm emioli |[Rn] 5114 64" 75>
14. Gameugsiismsil HenigBauBiluimes GFuisbLIBouS eJeir?

X 6l BHGeUTH QUIT(H6IT 6T6VHBL_TTETEBMmeN GJBmIs CBETeH DB ImCaBBLD Henl GILms
slemeiflABEHT CLTHeT U HerIegCeuiBpl 6Ter HEMLPSHBLILIBHES GTMBE.

X @VhIG  QBT6LZRGIH6T NS NP~ 616813 6T6LBLTT6N ewLollent QLBI6TEN QBTeVER6IH6IT 61618560
@@ 6TeVdhL TTenen eBmIdh OHTemi(B  Hlemsvumenm ns2np6 6T60IMB  6T6VHL_TTET  SieMLOLIEHL
QumiesTeL 1BF ABhHEH YPHeIWBeaBrluiTes GFwsoLIBHBH. Gwsvd BFH DIHS eTevdHL TT6
BT LD 1o&UsnUll GLBmIsTemen.

15. @pewn_mp eifleng seiliomibeilen wpyewin L LewHefled g@hemip @reiient & GBI NIGH?

*  @ediLmd euflenguisd o _eitem SMJ LDMHMILD STILO6H 2 CeorSHHIGET QLITHIEUTS LTS
CEILORIGEMET 2_(HEUTSHGLD &6dTemLOUTIEN6UTLI CILIMW)6ITEITEDN. LOMMITS, e01SSHIUILD MHMILD CLIFleSlLILD
S FLI6T 3151& SleTaleD FHLINMEWILILEF CFTLORIGENET 2_(Ih6UTE S 6N 6.

*  @I6uILMbD euflenguiied 2 6o &eufomiGeT eummlsit QRIS Fal lg 60 Gir&SLD BHT6TTS
ST L TeL&6meT ( 2s° LoMmILD 2p® ) L HLd QUDDI(IH &SR 6STMe. 6T60TGeU SHeuDHNIEHT HHSLL &
FSLILN6MGUUILIL| @) 66TISIM6TT 4.

* 968160 B EHHBHSHS euflenTH6lTed 2 6116 G6UNLDMRIGET GRIG6TH QMEWIHM ForL g 60 HS
ST L TeL&emar QLMmI6NTerenT. 6T631Geu 2 LI QlemeuarHlmeT LOGILILISENEITL GILIMM)|6TT6rT6nT.

X (e1.m) Gumgmer BF4 muip wommio sienfeiluno AlFs” gmup 2 meuntsGHBS.
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16. owefl IHmd Semilujio Lmednl (penmsenul elleufl?
QT SweilLgsSHevieTen GChJ BBID ardfler SweflasT gaTenBowmen ST B CHTeauNg o@D
Curm suBpler owell S gmiIEefer gnbBHeoTardl DeuBlBalenL Cuiwimer SigmId®(meer
OpTemevalB@ FIOIDTEGID.

Sod(C-A)=(rc) + (rA) ——> (1)

d(C"-A)=C wpmid A swelsalen Si@miss®HsBEhEHMLILLL  GHTmnee)

rc’ = @pides Suuefufenr urip.

rA” = ergliler oefuller @y
@@ LHSHEUTL] 6T0HELTTEN  HeOLLTed @ Siwelulledl  SUTLOTENH  AHHT  DGDISHHAGT BB
eTHMIDDEG THT ellaHH 60 (HHEID.

rC"oc 1 —> (2)
( Z (a&u_@z@)c v
rAoc 1 —> (3)
( Z (a&u_@z@)A .
Z gongn OTOILGI OFWLIDI DigmIbEh HIFMIDEGHF  FLDLD.
Zoopw =L - S
eq-(2Jm (3) s aGHs
i = (Z@&u_@z@j)A_ % (4)
rA’ (Z )c*

. y cowenl - L . . o
d(CA), (Z ang)C OBBID (Z A LSBT OpAwn BuTg eq (1 )oBpid (eg LWSTLGSS
(rc’) wismid (rA") HIISBmET &6 60TLD.

17. sweflwirg 6l SeITSHSHem GHTL T6nL ifl?
X aiflonguied STeILGD DUISIUITEGD UBBOHT LIGHIL:

o Gurgients Heallio eiflens i Laisnemiullsd G 10HBHI elsvDTHF GFevsuIDd GUTS
WIS GHD UBBL BB HH B

o o aiflngulsd @ 1OBHH elsvITEHF CFcOeIDBLITHI ENenERIAMB6I 6T60HBL [TTeiH6T ET
Fl 1960 BFTaHsILIBLIDB emevUT6L, DIemIHHHENGOLIGTTL L Teidb61TEF T bl ILIHE 6m6.

o QOelauTm OHTLIFFAWTS SiemISHMmalan WegFeno UHSMAULSTEL, Eenenidnen
6T6LHL 66T IiHTen HaITFS ollend DIFH M bHBSHI.

o cieiBal EeMmemIHMEN 6T60HL JTemedl Hbd BHemaIlILBID YBBev A SMALIGHTE0
IWBNTEGSLD UBB6O AHHF BB B

X Opr@gHulled STemILBL DwelumsgGl BBeS6T LIGwIL):

o Gurgiens Heallio auflens i L alswemiullsd @@m GHTEGHUTNL Coedmbahl SHTHF 6lF60EID
Cural SWBNWSGHD UBBL GHOBBHBSHI.

o o GHTEGHUIL Bwelmba HETEHF OFsveID CUTH EEDERIHMBET 616051 JT6IH6T LGl
FL 1960 GFidleimen.

*  SEMIGHHANBGID EeNeWIHMEN 6T60HL_JTTENHEHHGHID Sewl_ Buiwimer GFHTensv6)
SR HAIUSHTEL ENNETH MBI 6160 JTETH6T 1BHTeN DEMIHHHAN6T HATFS eilend
SDBEBS.

* @6 HMIewond @ HTEGHHUlsL Galmbadl STeF GFsvenid GuTgdl DjuieluiTod@iD
SUBBO  SDBBBS.

18. apsweveil L G m_ienu eleufl?

o gaiip aiflenF i L euenemiuisd cpemsvuaill L IomTdaF GFedeid GuTEI GT6wilTiD LoBmID
apeiiprid euflengulsd 2 el HellomiBsT Fov LIHILH6T6L @oHHIH BT LGS GTB60.

* o GHTEGHUIL HTRIILGBD SHellohisEhhS e Gul BTID STEMID LsHL|ssnal GuTsim
IFHB l6eMelle0 QMUIENIDSH HETEHLD HTILLILTENLLTEID Fnl LIT6UHLD SHENLD
@ememimefed @ULeNI] GSBEIIIL HHHH DieNelsd 2 6iT6Nmdl.

e pmeLAlL L HH0 DLObHIHI6TEN Hefomigeledn LewiLdemdbdSen, Gul sremiu@G
RBBIHIDG HeiTenip clpenevelll L g OHTL L] sI6iBenIpHSILBHBSI.

Li Be B C
\\ .
Na Mg Al Si
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19. GamguishFeir (pHe0 DWefLITSGHID YBBeLT6NSH GiodbeiFuIhend el GHeDBe)]. YENTED DIH6IT
@QUEHILTID WWTSGHD YBmeL GlodsaiflwsHmed el HHID geir?

-le -le

Na —>» Na' —»Na*'
1E, 1E,
-1e’ -le

Mg — Mg — Mg*
1E, 1E,

Na' 6TevsbL JTei SiemioliL] 1s? 2s22p6
Mg" stevsigren ooy 1s” 25> 2p° 3s’

B> Na' yangl HeneoliTar ere0sbLJmer Siemolienl QUBPGLLSTE B ®HE @b
6T6VHL_JT606D [HHGIH! HIGeiiD. 6uTeL Mg+ LTSI R 6T160HL TTemedl EIPHBHTEL [HlenEOUIT6
6T6VHL_JT60 WDl enll GUmID. EFHeOHbBH @ 6160HL JTTeNeN Hbd GHMBhHEH AeTCel L BB6L
Copemauibdma. sranen CFmouibHen @rewiLmd SwefwTd@Glo BBe0 Cdafflubams el
DIHSBLD.

20. umedimy (penpuilener LWELGSHS QurlLrdflund &Cenmeny® LIgsSHSHesiten (I wHBpID s’
Suwiefsefledr ojuie S IRIGDET HENHHBHH. CBETHHBBIII Beiten HTe)| dir .= 3.14 Al
Biey

(K +r(ClN = dK"—Cl)=3.14 A (1)
EK* womib Cl- syuwesflest Ar (Z=18) suens stevsl_rrsi jsmnlisnil QBT S,
SIIBBIBHTE GFULINB DiemISHHM LO6TFID DAL L6TIHIOTBI HewibdL LLBSBSHI.

[ = (1s7) (25 2p%) (352 3p%)
2 67 sa(m  (n-1)eus salh 1 eus S (b
Z@&UJ@IQ]K+ I Z - (3
= 19-[(0.35x7)+(0.85x8)+ (1 x2)]
= 19-11.25=7.75
Z g0y Cl = 17 —[(0.35x7)+ (0.85 x 8) + (1 x 2)]
= 17-11.25=35.75
K" = (Zoug)Cl~ =575 =074 A°
rCl (Z o) K 7.75
1(K~) —0.74 1(Cl) (2)
snemn(® (2) g snsmon( (1)-60 1Dyl
0.74r(CIN)+r(Cl") = 3.14A (3)

1.74r(Cl7) = 3.14 A

3.14A
1.74

=181A

r(Cl)

s10emITG (2) S
r(K7) — 0.74¢(Cl)

= 074x181 A
= 1.33A
(K*) = 1.33A
f(CH= 1.81A
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21. esumenseiienm oleufl. Coeid HbH HTTEWID H(HH?
i) ewpLrgmelen oweflunsagd UBBed D Heniggenen ol HHWD g6’
N et TT6l  SI6MIDLIL] 1s? 2s22p3
O esodLgmein oewwoliy 1s” 2s22p4
FAUTE BIFUUUUL L 6T605LJT6 ML SIS BHIEWEOLILSH HETEHIOUIEHL WIS SHHE0T6D

empLegefled 2p Il LTelelBbAH @@ 6160HELTTeNe bHGHAUSBEH AHH UBBeO CHemeulLBABHI.
oTeiGeu empLFegenfledl SILNWTHEGHD UBBeL PHerflgnensi 6l DFHBLOTGLD.

ii) C — ogmielen (1pHe0 SwenuTdG bBpeder waHin] B- oamienen el o18)s1b.
SI65Caumenuied @H6i LOBIHM6VH FnBBl STeHILMD WWUTHGHD UBBEISGD 2 6wIenLOWITSBSI.

-le -le

C - > C+ - C2+
IE; IE,
-1e’ -le

B ——»B" —— B*
IE; IE,

C"  elovéL greir Siemioiy 18 2s22p1
B’ 6TousL Jme SismioliL 1s? 2s?

@0 B' ayens Mlaneowimen eTevssl JTeT Siemioilenll QUBPGLLST B&edmHS @b
6T6VHL_JT606D [HHGH! HIGeiLD. 6uTeL C DUENEHI R 6160HL_TTeman EIPHSHTEL [HlemeOUIT 6
6T6VHL_JT60 Diswiolenll GUmID. EFHeOHbBHI @ 6160HL JTTENeN Hbd GHMBhHEH HeTCel HBB6L
CormeauipEmal. etanGen Cumgmeafer ETewiLmMD SweWTSGID SUBBeL STTLME &l DUHBLD.

i) Be, Mg wpmib whsamuéseailen & nmer B’ L pEILEE agunrgb. Gt
N (0.02eV) ciomib P (0.80eV] 1 dlusnagenéd @b Sser Wl &eanney
N sTevdbl Jreir SI6MIDLIL] 1s? 2s22p3
P eovslgmer eemoiiy 1s 2s22p6 35’ 3p3
N wBpio P seaiwmisefleo p il Lmedsd Fflurg miFbilul eT60&LFT6e  SienLoLienL
CFBTIBHETETHTEL HleWOLIL] HeiTewID 2 6wl UIF]. 6lenBel G0 @h 61601 JTen6
Gariugl sigeuid. 6160B6 6T6LHL JT6T BT L IDHIIL] GHDBE)| A GID.

iv) F(g) dmhal F(2) 2_meamegs Qe 2 101p eflenanungin. eyemsd O(g) edmbs 07 ()
2 _meural sl Geilin Gsmeielenemm@ip. eJeir?
aImublensy Y dberiegefled @ eTevdhl TTenel BFidhal ebenm srHgulemiumsgGid Gumrg
aBmsv Geleful NILBHBH. yemed RbH PBenB eI Tulswl 16gH 6T6uHL Jrenedl GFTILISBE UMM
CaremauuBEBH. a1enau O(g) e0mHbHH 02'(g) 2 HeuTeldl Gelln CsmeT eflensrum@Lp.

22. SHewrioenBLi] 6Mlen6IT6)| 6T6IBI6D 61660 7
2 6Tl 1960 D _6IT6N 6T60HL JTEH6IT, DIEMIHBHHOTNBEGID EeNEIIHMEN 61601 [T & ETHEHGHLD
@ G m FHewg Burev CFWHLIGHBSH. Esiclensne)] HeNTIOMBIIL] 6IEHETR] 6T ILIBLD.

23. 6T6LHL JT6H HIT HENEMIDSHBTE LITeJmI (LpenBuiledl SHQLILIEHL MUl F(HBHBIONE  HIOLD.
uTelml DIl 1960TLIG eDNEML TEI6I LoMMID LEhTeonNed 6l6udbl JT6d BT L DHIILH6T (LpenpGul
2.1 wBmibd 4.0 WG, BH6i Sglient_uflsd 113 SHelliomiseEnds@ LNealmio eITuIlIT. enL Ll
LWwIeTLI(B&HE 61601 M6 BT L LDGILIL|SH606Td  HwTl_BIUIsOTLD.
(Xa—Xg) = 0.182 V Epp—( Eaa X Egg) *
Eap, Eaa wBpip Epp gpawer wpenpBuw AB, AA wpmic BB sydluiensy pevdbampiseen 1Llensmriiy
N61T6)] YBMEOBET YGLD.
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24. euflenadeir  1OBWID OHTEHHH6IN60 6T60HL_JT6H HoNTHeAMMIOUTED JBLIBID SLEIT HIHET
LDTBBHIGEDET  Fnb]?
X ouflenaseir:
o gaiip alfleng i Leusmemiuisd @ 10@GHS alsvwTssF GFsvsund Gurgd CUTHIOITS
6T6LHL 6 HOIT HewewiD AL B BB BSHI.
* o alflngFulsd igmIGHHMNBGHID EEDERIHBET 616051 TT6iBHEHHGHID Seml_Bul HeuiFd
allenF AHSTAUILSTEL DD YUTLID GHMBESBSHI.
o  oeiiBal LIBISILLILIL (BTN 616051 JT6IBN6N HOIBID HeTenD DHHMHHMEHI. EHeir
HMyemiond @ elflensulled 6160HL JT6T HoITHeTMID DK BHBHBSH.
X QTG @
* o GxTEGHUlsL Bedmbal HETEHEF CF6OevID GUITEHI 6T6HL JTET HolT HETENID OS]
SDBEBSI.
o  OGaredAHAUlsd Bweldmbad HSETeF GFeveuId GUTH Digml YT AHSHILHTED
SIEIBHHMNBESGHID GBI BT 6T160HL JTT6IBEHBGHID Eeml_Bul HeIfFd ellend GHenBHBSH.
o  ceiBal 6T6UBL JT6N HOIT HENMID GHMBHMBSDI
25. Gumuferflenr  (pibewip  eFHeOuId Fnm?
sl HNomiseT CEBTeHL @@ &1 (WPLwdH BHTGHFH earuBLl. (Wbmwd HTGHuled
BOHN6L 2 _6iT6m SHANDHH gl HlewBwmendl wBs Qm Hafonsellenr Sign Henpseien gl BHF
FInFfeg gBHBHTID FIOIOTH EHBESGID.

26. (wpibewip eMABG LWeTLIBHHS Quieond CHTEGHH6T 616n6u?
[Fe, Co, Ni] [Ru, Rh, Pd] [Os, Ir, Pt]

27. HULeOTesN eTemin eMgenuld gnml?
SHNLomIHeneT  DuBPlelr igml Hlenmseflen gmiauflengulsy SiewwsGL GuTg
RIQSITIH 61 L TeNH HeMIDHHeT LISKILID (LpHeoTeld HeflndSH 6 LWL 60 ¢dhd HbHIDI-

28. GQupewit_eSl N6l yeuihHHenm elAHenuld Fnml?
S LomIHerlel LIswILSB6T SlauBilen iemIblenBHeileln aITHHenm FTTLTS DIENLD IBEI.

29. Guomerv@eoulledr Helewr <yeuihHHen ellFHenuids Fnml?
Helomiseflenr SuiBiiuisy wBmIn Ceugdluiluisy L H6T DieuBMleT Digm) 6TerTSH6N 6T
SUOUTHHE FTTUTE  SIeWLDE 6HIB6I.

30. pelan e aufleng S Leuenemt LB ellendGHs? (DI6L6VHI)

belelr SHelo euflensd oI L euenemiulien FHABLILNUIOLSET WTeneu?

X pofar el auflend S L elenemiulsd Sieweishd Hafllohisend 18 CFBiGHH Brsoseieid 7
LD L HlengHeMevit snaldbslLL ([HsiTeme.

X QFBIGHB BIevsen OHTGHHBET oD EenL ol L Blenyosil euflenddeil eTaia|iD
SDWPSILILBESIBeT. QHTGHHHBT 1 (pHev 18 eusmyuileomen Euled 6TeuIgH6IT (LPEOLD
GBI ILIB S ST B60T.

X QeusiBoum HeMoBIBET HHIB6NE GoNeilbanl 1960 @HH 6160HL_TT6 SieMOLienL GBS LT 6T
SiUBPl6N LIeRILSBEDHLD HEHHB@LD.

(e1.8M) Gouellbamlged s YT LTeJ60 ¢ 6eTevHLJTenell GLBBIsTeT SHeflLomISeiT
SMIHBID OT OHTHHUIL PHHIB MBI B (PHeL QHTGHSH HelllomISH6NT 6ler
SIS BB IB6I.

X @euGleurm euflenguib ns' sTeti GuUTEHIITsN OedeMdbdnl (B 6T60dhL TT6T  DIEHIOLIEHLIG
CsTamiBeTen HelllodHe0 HleUunhid) ns2np6 a6 GlouellSaml B 6T6VHLTT6l  DienLoLIenLIS
CsTemiheien HeMInGHAH 6L (LPgalenL_HBHl. N o6l euflenguilsir elsmiensmids ((LpHETENIDD
GOUTEMIL LD 6T6u01) GMIILIBSBSHI.

X oI UT HHIBIGND DBODID SIHT SQLILIHLUTGOTEN SDIGIBSHEM6  6T60MHL_ T SIGHLOLILIT6 S
poler Hailo euflenF i L ienemisd SHHHEH algelleoTsl DGLILIENL DU HIHBBSHI.

31. YeNTHHe0 LI H6T elenruim?
oo aufleng oI L susnemiulsd Flev LewILSBeT @ SR L Frmen GenL Ceueflda@il L
BewiBID @@y wrHflwres STemiiLGald SHellomiseNen 6T HHeT LIGHIL|(SH6EnLD)6T6u ILIBLD.

32. oEm I euenyuIm?
@@ DgmieNel DImIHBHH MIDUISHHMGID ENeNeRIHBeI 6T60HL [Telt 2 6itel  Glouelbanl 19BEGHLD
e Cuiimer HITFLD SigDISNT UJLID TEILILIBLD.

13 P. IYAPPAN M.Sc., B.Ed. M.Phil., KAMUTHI.

https://www.trbtnpsc.com/2018/06/latest-plus-one-11th-study-materials-tamil-medium-english-medium-new-syllabus-based.html



www.Padasalai.Net www.TrbTnpsc.com

33. Ganmemen apovid Hewi_plwiiin 1 Cly apeodbampiien Siemibsmenent & SITTID 1.98A" erefled
&Benmifleil  SigmIeN6T SYTID 6T60T60 ?
dei—c1 =ta t 10
doi—c1 = 2ra
ter =dci—ci/2
=198/2 = 0.99A"
&Bemmilen Sigmiefsir g = 0.99A"
34. g6 SUTID elenTuIm)?
QBB FHULNenemILILTED LlenemidssUUL Bemen Srenih 0HH HaDIHHeN6 SIGDIHHHBHBHEDHHE
e CGuiwimenr Ggmemsveiss LTEHUIETE| FHUILNHEMILIL] SYTID 6T6uILIBLD.
35. FHINIm6mI] SYTID SHTHILISHBHTO OFHBHT IDBHBID GVEIEHTFN FILOIITL 6D Fnil?
dA—B= ra + I - 0.09 (XA- XB)
(Xa - Xp) aemg utedm sienell ger A woppid B eyswieBflen et gmen
HOIT HEEMID LD IL|BHETT G LD.
36. er0Beul LT alldlenul ellendgs?
eroBeul LT efldlenuill LweBGiHa GBIl L eteudsl greflen glenpioenmii] wrpsled w&llienL
STERIEVTLD.(PHeV6L CBTHSBILL L  Sigpieledr 6T60HELJT6 SienLoLienL! 61(pd5 NS BHILL np
YT L Te0semen @8 GHTGHHWTSa D LB il LTeosmen Heall CHTGHHBMTEaD 61(1pHCeuemBLD.
(Is) (2s, 2p) (3s, 3p) (3d) (4s, 4p) (4d) (4D) (55, 5p)

6T6VHBL_JT6  CHTEH) CFwIBI DIEmIHBHM L ETFHEDLD CFwIBI DIEmIBHM L ETSHEDLD
SHewil_ QI Gesuingul  eTevdsL TT6dT Sewil_ Mt Gevewingu

(s 160605 p T LTeT6L @HHSHT60) | 6T60HL[TT6d

(d i Lmelsd BmHHHT6EL)

n 0.35 (0.30 18 6I60&BLTTENISHE) 0.35
(n—1) 0.85 1.00
(n—2) wimio wiBpewer | 1.00 1.00

DM HHI 6160HL_JTeiIHeMen HenToenmli] alensme) HLILHeMN6T FmBHe0 LenBHHe0 Lomdled S @mb
BSGHABSI.
37. owelluIme@id YBBEL elenTuIn]?
3llg. gMMed Heneouiled EMID YMMEL Memevuiled) 2 emam HBHleMeLSHGHetTeMIDUIEmL W UM Hlemey
2igw) 6016 QMGG Fal lg.e0l([HHGH QevGeuUNs LNeMEISSLILL(H6TeN 62(Ih 6T6VSL[T6NEsT
$5&@usNG CHMULILGLD GOMBHLULF HMMEL SWLTILTEGLD MM eTeuTliLI(HLD.
@81 KJ mol™ @iebe0g) eV 61681 Si608m6b GO (LGNS
38. @UEHILTID SWANWLTHGHLD UBBEL 6IGIBT6D TGN ?
€2 (b 2MenM GBITLOl6ITEEMLO WML LI SHITIUNCO([HHE, 62 (1h 6TOVSL_TEN6 [H&EGH6UHM G CHsmeuLIL(HLD
GMMHGHLLEF L MHMeL QIO MLD SWLITILITSGLD 2, MHM6L 6TEOTLILI(HLD.
M'(g) + [E; >M*(g) +1¢
39. eTeudbLJTeN BT L ID elemIuim?
3llg. Ymmed Memevuiled 2 6o (b H63NEHFH HHMMELEH6TTMD 2 ML, eum]hieney Bl 6oTMI60
@M Fal lg6d €2(Ih 6TOLSLJTEN6S CFISHH GH6T 615 Siilevilemil 2 (Heum&H@GLd Gurgl CleueMiu@ELd
Q4HMEL 6TeLEL_[T6dT HTLL LD eT6arL®d. @& kJ mol™ T6tim Sievamed GOIINLILEGHSTDSI
40. GAERIRMBEI  6TGIMBTED TG ?
QM iEnIe6 GBI GIGTLIH AHE SMTNHBEN Fnl 1960 SHTEILILIHLD
6T6VL_JT6 6160 6T6uT6nll dbemBemUIT QUT(HSHSH DAEDLOBHBSHI.
41. Geoug) eleweiid HNBEMIHGID YUOITHSHM LswILHGID Qewt Cui 2 sitem QHTLT] wWITgH?
* 6Ol euIfleng I Leusmemiuiled QL GHILMLD £ 61T6r &6BTILD MIGEIT (&6MMeUT6uT HUIGSTILITSHGLD
SbMHmeneoLl QLM M1 &S 6sTm 6o
* GLogylLb eTarlgled QenernSim 6160 L NMeTTHemaT QLOS@SLD &6oTenLOUTIENEITULILD CILIMHM)6TT6rT6T.
*  G6UTLD euIfléng S L 66 6wILIN6T, 660G LIS SI60 STERILILI(HLD FHesiILDmISeT SIF S 6160 SLITITEIT SHeMi]
G601emLOUNE6UTLI QUMM LILIGTEL SeM6UBEIT 6T61NGI6L 6TV SHL_NMETHEM6T JMEGLD QIc0LT6me6uTL
QUM myeiTerTew.
* @60 eNeneeuTs, 6ol eurflend i L eusneuoruied @ (b LSS hiGeTle|d SiemLohGlerern
GeNLDmIGET, [h(heNleL 2_6TaT Gevlomigest(h spLINHLD CLg| S1Hs aNenesrdHmensulLl
QUM myeiTarTew.
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42. ouweflunsGid JUBBIBGID 2 CeoTdsHHaImIndGHID Gen Guiwimer Gem i wirg?
Sl euflenF DI L euenemiler
X GLal  UBsHel  BULGHUIIeTON  HeNOBIBT — GmmeUTe  DWefTBGD Y BHBEN6VL
QuBBIsTeNHTeL 2 Bovmdd HETeNIDENUIL GILBBISTET6.
X alevdl UBsAe GoBusuleiemen SHelllomissT Sige Sweflumsb@gd SBBensoL
CuBmIeTenHTeL DUCeUTHSH HeienLoenLl GILIBBIGTETE.

4. 6MENBL_[J Q60T

1. saiip eufleng i L euenemiuiled eneml Ter6i g6l CameuEeidbEHL 601 MEIHSLILIL 6l 606N60?

X Gameomeiiser, Gameneod SiwLefEemeT 2 _(HolTh@Gamell GLIT6L, MHBL TIID @b
6T60BL_JTeneN gBmIS CBHTewHIH waBl enJB UIsNenul 2 HOITHGHHBSHI.

X ool Tegeufedl 6T6VL_JTel BT L oAILTendl Camevggaisemet il &b @GHomBalTd 2 _6il6NEl.

X aml rege emaml eniB Sweienul 2 _HeITh@GID GuisoLmargl, Camevggsisst Gamenso
Slwefuienenr o HaITHGID Gulsvenlids ST IQeID GHenBalTsBel 2 6iTengl.

X @& Cureiim uswiLEefedBHE wamL e, Gamsuggsiseiedmba CaIBILIBaISTD Heflo
alflengd oL alensmiufled Camsuagenil 61 eme)dHHLILIL 6M606N6V.

2. 0°C s0 o giten @@ UeidbHlL 19, 0°Céd o _siren FHyen Hfled emeubHILGID CUITEH APIpE@61860m6v.
66017

0°Cs BmL6 @UIGLELTEI Lefdbsl 1IguITeNdl GHemBaITel DL ThHEHmuld CHTeRIBaiTsngl.
ApB& HMIeniD Liefldsl 1guilsd enaml Teg6 LlenemIL] Hewll  6T60M60 16N HTEWILILIBHBHI. DLETTEL
FHren BHilsd emaml JEg6 Lemswilil] GemmauTss slsvensouilsd HTemILIGaISHTEL Hiflem DT
SR BIOTGID. cTen o 0°C 60 o_siten @ Leodbaml 1g, 0°Csd 2_eitem FHreu Hiflsd emeusbHILGIELITSH
CAPLDE 6) S 60EM6V.

3. apeiiml elensWITen FHLTenswIl] snamBl enJBaenend GBINIBHs?
X eT60bL JT6 GHBUTEHL W enaml enfGssT  ( BoHg)
X o0l Jel SiFBUpmL W emamlemyGsst  ( NHz, H,O)
X gflwren stevdbl grenr 2 e w emaml eyBsen ( C2Hg , SiHy, GeHy)

4. deiieimeisnouBmiein 6bdh el emy® SHLieurmer esten eutu] SHHCI =) NaH. 2 g
oll6mL_SHBHT6N HTTTNGHMBHDH FnBl?

X AnGurmeit st eutuy Qsreni enmamleng® HCl ey@ib.

X argewnip: HCl eyengl Faiilensmiing enaml enf® @&, Revel HeflsHs Fpul
APSLHInBIBENTH 2 6itenenl. RauBriBHenL Bui il L emelsd GHenpeutenr HaIiFd eilens
SHTLILIBHH MBS

5). 4eug euflemFuiled 2 6ifem el omIBeH 6N maBL NI BHEMET CIHTLITTHBIIIGID UTUILILITL 196060
eIIpBIs. eumuiium iyt Gunsg (trend) ersien? @euauflensuied (WpHed @Tewi® HeflLomIgb6IT
LoBBeIBM eV[HHHI GTENTHI  LOTBILIH S 36 ?

X ediurssuBn eurwinur® MH (or) MH,

X Goudelemeiids dmml NAHHAHEL SEHOWITSH OTHILGHD ITUIILTL DL 2 DL Ul Bl [
(TiH;s5-1s wspio Pdos_os)

X @suaufllenguisd (WwHev @Teni(h HeMomiEeT el HaBL enfBHEMT 2 ([HEITHGLIN6.

6. HFHWIL 6llenandbEnhbd CaudhF FLOMUTL ML 61(IPDHIS.
i) LmevLenr (VI) osenero@BLei, snamlyeyensl GelLlLBaHgIgH60
ii) emeuBl yege euru| LBBID G&Gemmiledr euTu|
X i) WO; + 3H, — W + 3H,0
hv
X i) Hy + Cl, —— 2HCI
7. Slpsani Couglallenaibsamen Iisd GCFuis o) BIMBUGSHH <) UHIRCaBs bdbs ol
@) mCrmm elewenr slemel 660 AIMBLILIBHHIH?
l) KMIIO4 + HzOz .
ii)CrCl; + HO0 —*
iii) CaO + H,0O —
* 1) 2KMHO4(aq) + 3H202(aq) Ao ” 2Mn02 + 2KOH +2H20 +302(g)(@$&5ﬂlﬂ%@6ﬁfﬂjm@®&5&56ﬂ6ﬁ)6ﬁ)
* 11) CrC13 + 6H20 Y \S i [CT(H20)6]CI3 (ﬁ@ﬂﬂ}ﬂ} 6)ﬂ66)66[)
X iii)) CaO + HO0 — Ca(OH), (BrmBugdsssd ellene)
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8. ewaml el QUITHEmeB @ UHFCaIBBluITEa|D, PHFYH FBHHUTEHD CFuIOLIGS MBS

AdbFImBBlene HGHbHDH TBHBIBHT BHEHL 6T HiHLIbH|D?
X ouflev 2o sHH60 (bHMBamBy eflener)
H,0, + 2H + 26 — 2H,0 (E’ = +1.77V)
(er.®m) 2FeSO4 + H, SO, + H,O, —» Fez(SO4)3 + 2H,0
X &0y o 560  (SFAmET @BHD 6NEN6IH6I)
H,0, + OH — 0, + H,0 + 2¢ (E° = +0.08V)
(er.am) 2KMnOs(aq) + 3H;0(aq) — 2MnO; + 2KOH + 2H,;0 + 30,(g)

9. HAHMI GIPLILISBE LWEILIGHH60TID 6160 B HHSBISBTUWIT?

10.

11.

12.

13.

14.

15.

16.

X sBOI GRUUSBEG UWSLGSHS (Wpiguitdl. gGereflsy semprmeng o ulflamiselen GFsoamenerm
urHlen wgF GFUIHBSHI.

BieuTu] 1oTHBB 6Ml6en6u 6IGIBT60  6T6I6u 7

X Bieumujelled 2 6iten HTiLET GLOTENTHMEVEML  HTTLIGH 6D L HENEOL TS OTHBHID  6lenent
bieuru] 1omBm ellensr er6or ILIGID.

* Fe / Cu
CO + H,0 — (CO0O, + H,

400°C
S auflengd i L suememiuiled emamLJeger @)L Hmd BlapLlbsa|n?

X oL Tegeufedl 6T6VEL_JT6H  SIGMLOLIL] 1s". e PHenlggBenpm mlemsv +1. &My
2 Georsmimeian GUTHIOITEN EenemIHMeN FnB 6T60HL JT6T DIEHIOLIL] ns'.

X &1y o BGeoTEmIsemeNL (Nat K, Cs+) Cureti@mp el TenID giemm CBTLOET FHenioujenL Ul
oweflenw (H) 2_maurs@Hns.

X &17 2 Georsmisamenil (NaX, NayO, NayO,, Na,S) GuneniCms svamt geenio (HX, H,0, H,0,,
H,S) Bunsiis GFTIomIGBmeT 2 (H6NT a5 emsent.

X &1y o Georsmisemenil GUTEIGH enaml Tmaid @BdEE NeneoLTHeMTEF ClFuwIOLBABSEI.

X aeanBou Heflo auflend i Leuewemiulled ewamL Tegeil (pHed GBTGHHUNL 2 6iTengl.

oBar@Lmimer (IoTBYUIMIEGGT) 666D eTeiioni?  emaml Jegefledt GFTGL M Hefledr GLIUITHEDET
611D &HIH?
X @55 g 66wl MBI L SigmiBlens orent QbTemi B8y Hefllohdei SigmIhH6iT
eBanBLriysmei eTeILIBID.
X ool regeienn @mBFTGLTLILE6T 1) LG I9uiiD (1H1 or H)
o) guligflun ((H? or D)
@) wiryguo H or T)
SHebflel LULIGTEH6T WITene?
X oiemiba®m 2 mevuselled Bluyl Jreisenen Galbhmd Sl BULGSSID WL GULBSSUITSL
LweTLIB S BSHI.
X oEmiba®m 2 meudeiled GalefiiuBp Geilil syBBensy @ NlehHID HeTenioenuill GILBHISTEMHT60
G@emrelllTenTasl1 LwerIBSBSI.
X &Ml elenerseflsn elenaralfl(LpenBEensT HeHLMBUl OBHID 2 L BEFWH efleneraer e
QA (LPEBEHEMET HTIOTENILFH 60 Foll_BleuTenmail LUIsTLGHS MBS
pui igflugdler LSS B elenandenst elendbgGd?
*x CH; + 2D, ——» CD; + 2H;
*x 2NH; + 3D, ———» 2ND; + 3H;

UTIT  emamL TERenel, YTHEHT naml Je3eilTd 6IeIalTm] IDTBHBEOTID?

emmiigenid, G@io] Cumsip elsnenBeis LomBHensTd CFiTdhH60

LOGTLITUIFF6D  (LPEULDT HELD

800° C &@ GBsd GoILLILGSHSIHD

0,2, NO, NO; Guretrp umgm &MbEH FHeMEDLOUIEITEN  (LPEVSHInBIHEmeNF &I &HH60

LBl Hensy (DIsVELSH) DEMIHENEL HABL Tegensil BFTHHe0 PH Ul (LPeHMBH6IT 6 CLPEVID LITTT
el JE3emedl THBHT DBl TEgenTd  LOMBIBEVTLD.

¥* ¥ ¥ K *

Quil fluishaed LUITHEmeTSH Fnmidh?
1. Gsudfleflemsorseaflsir eufijpemmeassmemr  gynflujin sear nflauamsormal  LisiTL(Blehlm s

-

2. GQeswhsmes sEifussdsns sThLGSES SIGaks 1eup 1eTearssiT Liustni(bldblsor menr.

3. el steorhuBEh @lasit opdsema B (D,0) ojsmmisss o smevserflsh Blu” gmebr
Gauh&GHemEhd (SHemmdés Wl (HIOUBSAumss  LusiTL(blEsim S
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17. eeamBLGIIL (wenpuisd emaml Teei Hunflihsemen ellenddas?

Lh&& SMGerey SiHevLd IELEVGI HTILD SH601HG Hiflsnson LAsTTEITHLIGSHS6L cLpevLd LGS
SILIEOLOIITET (>99.9%) QDL JRemeuiLl GLmevLd. @LbLbleieermTMHLIGLILN6L H&&eL CHIJL6E euMUITEH6LD,
@@Ly e1Hiy hlstTeumum&eyd CQFIweLLI(HAME.

Coilesreumit : 20H ——— H, O + 120, +2e-
s1gljbeoteumis: 2 H O + 2e —— 20H + H,
L Owrdg alener: H,O — » Hy; + %0,

18. GQuTgIeuNs LWGTUG SSHULEGLD 2 LILTl6L 2 6116 €[ (WSH6L CQIFTGH 2. CeomsLd (A) 21,6018 (B) 2L 66T
aflmelflib gl (C) 6T601m GCEFLOSSlen6n S &HEHMGI. FCHFTOSHH 60 MM [JR6H -1 346 HBCGeIHM
Blemeoulled &mesTlILIBHIMEL. (B) 60T O2 6T6HM 6UMUL|6Y L 65T aTlemTLILIL (B 31606015818
SEOIULITETT6(D) RS &(HHIMGI. GFLOLD (D) p6u1Gl (A) 2L 68T elemeutLILIL (B (E) 6T631M €2 (1
6UEOlMLOWIMGS STIHSH S &(HSIMGI. A, B, C, D LOMHMILD EMILS &6voTLM&6. aflen6urs emen alens §s.
X giep Gursenms uwsiu@G 2 (1 NaCl. @&sv 2 siten (1pHsd OHTEHE 2 Gsorsid (A)
6B Na U @Lb.

* 2Na + H, — 2NaH A| Na Gamguip

* (A) B) © B| H MEUBL ] ER60T

* Hb + O,— 2H,;0 C | NaH | Gsmguwid eneml eny{H
B) D) D | H,O i

* Na + H,0— NaOH + H, E | NaOH| Gsmowid svemL yraemero®
(A) D) (E)

19. smamL_pe3evfletr (A) eTstim RCETGLMUILMGTSI 1610 QBTG ), 2615 auflem&uiled 2 6o Faw)
(LR 6V & M8 (1 L6tT axilem oL flib &I (B) 6T601M 1600188 (1 2-6m60&6rfleb L (HLLEG HHWNSEF Qgwesou(RLD
G dlemnend &HSME|. (A) 2,605l (C) — C:Hs 2 L 661 C&JHm S allmansG 2 L UL G (D) owd
SH&IMG!. A, B, CLommILd D 608 &6vorLms.

*  giey: 161D QAsMGH), 2618 euflengulled 2 6o DI (LP6V&HFam| O,

* 2D2 + 02 —_— 2D20 A D2 I_Q.UEI,LFﬂUJLD
(A) (B) B D,O |®enpi
b 3 D2 (= C2H6 — > C2D6 C C2H6 FFQ')(SQ’)@
(A) ©) (D) D | GCoDs fgusl 198y meCmHen

20. NH3 gy 6urgy, 1510 QM@ &luilew 2 6o LM Hellomisefledt smamL e[ &Hmens &L IgeVilbh iS5
2 (HGHlemev LHMID QA&THIHlemevemWS Q& T6woI[R 6TegI - OileNs (G 8.
X NH360 2 6itenn 0Bl JE360 DIHBH 6T160HBLTT6H ST HBenenn s QUi HLILISTEL
APELSHFn BIBETHBH L GuiwiTesr snaml J2g36 Llsnsmilisnll gBUBSHHIBBSHI. sl 1113
Helomiseileln enmaml enI[HHem6Nd ST QD AHB 2 (HGhHlemsv BBID ClEHT B emevenu s
LS ENCRIRIESE
21. QL& Q& ([56L AL (B &6 ISH6L 2 61T6 2 CELMHMIGHMENS &ITLIq.EVILD (56 MELIT 60T
SLjsSlullemenl QubHMeTeng) 6y 6512
X QLEQAF([HEH6L L amy(haeT Coudl elenesidbdaml eN&GHSGEH6L SMOWITG LTMILIHLD
@enwiNensot (TiH15.1.8 MHmMID PdHo6.08) Qummeenss.  stonCeu Bemen @Hemmeuren
SILTHHewwll GuBmIeTenSI.
22. maml pRmer G5 g meIss 2 GCeons mamL B &6 sTelelsmsuiled LwsTLH LD 66 H
THFUM TS S6oTM M2
X QL EQAF([HF6L L mihaeT Coud alenesiddam eN&GHSGEH60 SHOWITG LOTMILIHLD
@enwiNens (TiH15.1.8 wMHmID PdHoe.08) Qummysiternsar.
X UL sealled Sev enamL anj(h&6T QCeLETEIHTEHaLD, QeuLILIBEmeVLILE S 65T6mLD
3IMMSTHALD, eleneVLDEOIUTISHTHED @ (HLILGHTEL shaUDL JR6meCHFLOSSLILILITUHRHMES).
23. NH3, H20 nhmib HF syélweumenm sieummler smami e NeneserliLd &eorenioullesr eym)
auflem&uiled euflenFlILB $81%. Hhus6Tgl euflen FLLG SHVISHSHT6T SligLiLienL ullener allens s
X ool regen Llememiiiyd SHeiewioulss euflens NHz < H,O <HF  gQemesflsn
X ovaml rege Llenemililsd 2 _6iTenl Helllomibeled 61601 JT6l HoUT FHelento eflend
N<O<F
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24. H,O M midb H,0,60 euigeuemLoLIl&emen spLll( s.

X B epsvdbdnMflevisiem emoul S denggeir
SIeI Sp3 @erdbdevlIL| GLBBISTETSI.

*x  @rewi O —-H dewewiiiy By
Arenih HeMdhd Bmmg eTevdsl Twad
QBT ewIL H).

X  geaies Gmmg erevdsl Jre Llenswiiil]
Cmmig 6T6LEL TTENTHEHL 60T DHH 660D
eflenFenwl GuBpmUusTed H — O — H 6
Bamem oiene] 109.5° O@mbal 104.5° s
GOBHS GUMGTHS DIGHLOLIGHLI
QuBmBIsTETSH

it eneBL JE36i  GILITTHN6I0MH
. . aumy Blemevemwowiley Sl Blemepemiouiled

X O/\ % \ ) '
RN \ H \ 1 ‘\

H o H | \

A}
94.8" !

\ H
[y 1
10,95 Al 15571 0.98 A\ 101.9°
\ ! v N 00.2°
SN S SN W=

~ ~ ~ ~

XG \1.47:\ - RS

* emaml Tegenr GLThensrvigen @rewi —OH
OsTEHHBEHD GBI HMHHEL DIWIOUITS
Bm HeT algalsHmd il CLBBI6TENSI.

* Gl BemevsnLoUIIen 2 6TTereLpev&aaMicy
EMEUDLJR63T LN6M6UuTLILN6ET STTERILLTS @) (1
SIS EHSGLD Q6mL Guilmest CaITesuILd 90.2°
& GODEMG|. GLOGYILD -O-O-H CHMewILD
94.8° 0(BIH&I 101.9°9%,5 IHSF SHME).

25. il guip eeleumm SuiTflasiBABEHI?

X oemibas® ene o _emsoullsd edsHusHer 16g Gogieums Sukig BuLl Tmener ClFuig

oA guiD GUBLILIGS MBS
¥ ‘Li+n—'He+'T

26.THCHT 1OBMWID LTIT MOMBL TE6H  6IGABT6D  6T6AI60N?

X pevdbdaml MBI 2 HaITGD CuTEH GTeHiB eNeBL JER6 Siamibshbaenen aHpBd Gy

FHenFulled FHIPIBTsL HYTHEHT HEABL TEgehl eTelaID THOTHT HewFuled HIPSHBTEL LITHT

MEVBLTEI6  6TIRYLD | SMLPSBLUILIB B!

THCHT eI JEg6i

LITOT  696NBLJ 2360
27. Si5CHT BmId LTgT enaml Je3enen ellBas?
; ! AUTHCHT maBLJeRer

LTTT  6DEBL 3600

2 _([(HGHIEN6v 13.95 K 13.83 K

CsTgmleney 2039K 20.26 K

SMhHSH HmU] Hmedr  |@m LGrmLmefler LoglienLl L33 WILD.
Gumsd B 1oL MG DGID.

SemB  Garliupensouilsd | 75% 25%

28. B 6uTU| 6TAIMITEL 6leIa? DGl eledeuTml SUMilSBUILGHMBSHI?
X e GLoTeTEmEDBID HABL JTEEID H6ObhFH 6ITU| H6VMe Bl 6UTU| 6IGILILIBILD.
X QFehal B Geulupensouisd 2 eiten &eosfl 1B&H BITel CFeuhd SMiLer GLoTerTdaemnaBLD,

L JE36nID OB LB 6360

b 3 C + Hzo — CO + H2
29. BT eurujenel GEHTEGIIL] eIru] 660 DeMPHHCBITID eJ6ir?
X B eutweumengl Gogsenmed Bmid seflul ewamt GrramiLeiganens Gumsis &ifliog
Gariomimenem GHTGII (Wempuilsd SUITfdall LIUIGTLIBaISHTEL ERHemed QBTG eITu] sr6

SIMIPHSLILBHBSI.

30. emaml Imel @M FBhHH RGBS lenenCUTmHmENTEF GFuIOLIBHRBSH TAILISHBE 61.BT HHH?
X Beil@ SHIMEMMBBLLL L Bbselan (eieflensoullsd enemBL [JeReisenmesm sl ogG& i LomIdbEThL 6o
Carmems alsnenuisd FGULG HenmayBm CaFTomibemend HHBBEHI.

X 6B Ni/H,

Ni/H,

HC=CH —— H,C=CH; — H;C - CH;

SIFL 196060 618535 60 601
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31. ®sigenr BT wBmID GusireddT CoumILIBHHIH?
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X sgew Bi: DHB D66 Bl SiweEemend CBTaIBaTeNEl. Bilsd HENTUISInIQUI BTEOFUILD
wBoI Cwsafflwin el 2 Georsmsealen ChT wensGer GUEHLUTEILD HSger BHifled
STeILGHBH. SHIDL], DIVIANUID OBBID LOTHIGB6EY CUITEIB DIUIGTHEHID 2 666
@6ie|Beursmimetiei snUSTTLCN , GHBenmeny® oBmID F60BLIL. 2 i |HeiT
BTl 60SHTIILILIG N HIT6VHITHIG 631 HFHETEHLOUIEHL_ BB

QLoeBTeniIT:
QuositaulT  eTeTLILI{BLD.

sTevFWD oBmid Godstdunp Gumsiims Hiflsb SemIUD 2 [IL|H6T EeLsuTdh B

32. emauBl egedt GUITEHEMEIVIQEN LIULIGHBEIT UITen6e?
X Fenn§ &&HSNESGLD QFWeL(LPENHMSATEL LOMTESHSHM6T 3 SARCTMHMLD ML WS QFIILIeLD,
*  afflwib Gomhg LemissHLILTEITSaLD, SI60N, STHSLD, (LPlg LUTHSTLIL QFMAMHETnev Sefed

Qe EHS@GLD GQUT(HEMTTSHELD LW6sTL(h Am&I.
LILpIRISTeV speliLhIGaTe0, Cleussuemfimd SHiM@ UieL(hSSLLGLD RmBILCUTHeTmeo

*

Pb3(OH)»(CO3), 60181 STMHMSVIETET 6MEUDL[JE263T &6060LI(H L 65T XNN606UTLISl6UST6L & (IHEMLOIHIM
CleVL_F6LemLI(H 2_(IHEUTEUGH 6 HTETILLTS, GleusinenofmLd @Lp&S&LILGEME). QML 78651
QU TSENELMETIGH| & (HMLOHIM Cl6v L F6L6MLIG.6M6IT CleuaiatemLRm Clev L FeLCLILL TS LDTMHMIEUSTEV,

spallilibleflan BIpwerTlCUBLILIGABSI

33. emaBl eeh LI6mewlIL] 6T6IMBI6D 61660 7

X OB TEeT SIEIITIG WBEBTH DB 6TeVHBLITE HaUT HETMID BTG DIGEDIGL 63T
gBUBHHID eledenip GHmBhE Hlensv Liaiaiulsd HaufsFd olengdBui snaml Jegeir LTensuiliL]

eTedILILI(BLD.

34. emaml Teei L16nemi 160 ©I6NHHEN6 615

2 L6 olend@d?

X apeobdmBignien HHIQID HEMI JEg6
LIl 6m6uatiIL|:

X Ap60SHInBIBETHBA ML LILIL L 6DEBL_JE36i
Ll 6m6uatiILy:

QB SMHSH (WPe0HIBIBE
2 6MBenGu HHpHBS.

soaun’ Tapei Ilemesoni SDEMNLMERsiT LHlemetoniL

_H./ H\ = o.__/
O 10 C H
™ I
N=0O O
2pTCsM — .
eomL G Fmedllenmedlg em exn(h

Seormed

@6y rgHflwmer cpevdbdaBiFHeT Disvsudl Gaisiealm
APELSHFn BIBETHBH WL BUl  smaBL Tegei L1enemilL]
JBLUGBBSH. BBO PEBI HEBLTER6H
QUPBIAUITHOID 1OBOBTEIHGI HaBL JE36i  sJBLIULITHE|D
CFwsbLIBH B!

61. 85I SIDGLOTENWIT  eLPEVSTn DIBETHHBE emL_Bum
(SDI606VE) BT LP6LD FnBIBEHBEH WL BUIT (BIsLEVSI)
SIDGLOTENUWIT IoBHBID BT cLP6VHTnBIHEHHH mL_ Guim

DB EQ60T a L
Ll emevriiL] Rl T
UGS RS Y
“H o “r H’
o o
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5. &MJ IOMMID &MY 6wl 2 (Ce0mHmIH6I

1. pflsd Gamguid enamBl JTHEMFIQ6N HemyHmenr Gamguid GCsmTenyigei HenyHBensr 6l DIFHHID 6feir?
X  QGamguiud BL JTHMFBH @@ NEVHIOWITEN SIJID IDBHBID B FibEGID S6HIDID.
*  QGamgunp @Cenmmeny® Bifled HMHSBI NEBL JE6T LTen6milienLl JBLEBSHSHININC0EMED. SLEIIT60
Gamguub ememl [THmFH Hflsd HeOIHH veaml Jear Llenswilienll gBUBHHIBBSI.
*  aanBeu Bfled Gamguild eneml JTHEmEFET HIHBT CFmouind GGenTENIQEN HMTIBENET NI
SIS BID.
2. SHIT6IT LLhHHe0 eI6iiend 6llendHs?
X Lgs BHeTeN 2 LILG6IT Bi APeOHIaBISmeT SUphSI BIBG 2 LILE6NTES OTBINS SHITeT LL&HaH60

STGLILIBLD.  6T.5BIT 373K
Na,CO;.10H, 0O ——— Na,CO; + 10H,O
Feoemey GamLm GamLm &mbLeL

3. CGemguip &miuGen. Hwrfds@ FrevGen (pemmulled MapD Geudlellenandserl g Lo6LITHHmeT6r(IDSHI?
2NHs + H:0 + CO2 — (NH4):2C0s
(NH4:CO: + H:0 + CO: — 2 NH:HCOs
2 NH:HCOs+ NaCl — NH«Cl + NaHCOs
2 NaHCOs — Na:C0s + CO: + H20

4. @@ &MY 2.Geonsd (X) AH6HT HCyHMIw g6LGUL X,S04. 10H ; Oy 2 (h6UT&HGSHMEG)I.
AHH2 Geonsld  GCEMILTSHGAIT 16060g QUTLLTAWLISEGaIT @S5S eUMILIL6TaTSM?
* K ol Na" swefullss o @movere ABwis. eenBsy Na' oifs BCrmmon QumID Seiento
2 enLwgl. eienBen Na,SO4L10H,O 2 menms eumuilig 2 emengi.

5. deiieumo Cougdlellenais@end@ FLOMLGHSLILL L FLOGILTHHN6N 61(1DSHIH ?
i) oopLyegen euruj el 60&HHWID 6lleneurL|flgHe0:
6Li + N — 2LizN
ii) A Cxmgunp evusTILGEI 6w CEULILINILIGHSHIH60:
A
2 NaHCOs — Na:COs + CO:2+ H:0
iii) o Heiggen eurujL e (pLiguin efleneflgev:

Rb + O, — RbO;
iv) COz2_Lenr Aevino QU Lrdwid enaml grésensro®  allensorflgeo:

2KOH + CO, — K,CO; + H,0O
V) &TevFwp STTLGe v CeulILILBSHSHISH60:
1070K - 1270K
CaCO; = Ca0O + CO,
vi) o Efmen aumujLer sTeodlwid CFisha CeIlLILILBGSHSHISH60:
2Ca + 0, — 2Ca0O

6. Gufledunp wBmID SiIdalubHBEG Revt CuiuITer EBBIMIDHEMET F(HHHIOTES MOITH HHID?

X geieiunp @8enmenyen1 GuTeBB @i el eugeueniolienl Gufledwid &Genmeny®
C@smemiBeimengl. EFewiBD &0 GenFlLTaNsd HemIUD 6uedenoWITer eVITUT  SILOGLLOTELD.

X ofsiguite &G Gufledund enaml Trema® sambs GUGsor Suwel BHID
el JRemaldh HHBEBH. @& dsundeflund snamsl TTEDFH SendBan ouieienulds Hmelid
Bumsb 2_eiTeng.

* BeF*, AIFg Curmeiiz omemioyF Caimomisamend SHmD Suicolllenenr DIHEH Slemealled
CLIBLIETENG).

* QufleSunp wBmID Sendeflubaden maBL TTHEmFGH6T Fllulsol] Herenpenuill QILIBICTEITE.

X Quiflefunp sTTewLIENL  BITBUGHGID CuTEl Signdefuin SrieLenL 1 GLTenCn
1558 HMMSBHHBH MBS

* QuifleSunp wBmID Sendefluin bl Me SifevsHHTEd CFWIOBBHTEBS.
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7. NeronmensnenBmiBg (penBulTer GCLIUITHenend H(Hb
i) Quseidlw ursdwd - Csaffwn el grEams®G  [Mg(OH),)

i) SEBRISTTID - GFmgunp emamL grEsemna®H (NaOH)

iii) avevdtevOTTIOL| - sreodlwp eamF® (Ca0)

iv) erfl QumT_LTed - QumiLrfAwn ewasl grsemns® (KOH)
v) Fevemeu Gamm - Bamguup smiuGem_ (NayCO3 10H,0)
vi) GFmLm &Fmibued - pymp GFmguip sTuBer_  (Na,COs)

vii) LGymenm - @eny@amguid enaml FegeienL &TTLGI . enLenaml Gyl (NayCOs.
NaHCOs.2H,0)

8. wasv HTGH 2 Csouras Lemmyhsellsd edbHuID LEehemIB 1055 GHeNBbHe SN S Be6T
Oxremipeiteng — 2 MIAIGHDHISH?
X 9HHUND LeHeIB LIgs FnB UBBEL D& HID.
* Li'" Wass Aflw Gpidenr swed. sonBen eIGHWID Leny® 0HH GmBbE Sy EBam6T
QEBTewIH6ITEmSI.

9. umferd FmhHlenr LWeIBmeNS GBILLIGSH?
X & @Borerd &Tfedsd LIWLIGLIGABSI.
X GIgOIDL] (IpMfl6) DIGLEVGHI FEThb@ LT BB [H6ien G _KIGET HBJTI0 EHHI nelbhd
X UL FINEGUBHBEG, DAHNBOMBET 2 HaUTHGID CHTIN60, FeN6OBET MBI CUTTLILIBGIT
2 _HoUTdHs LUWLIGHBSDI.

10. Gufledwisgleinr amTeneOBH6T FHINTEDMILILSH SHEAMMID 2 ML UIDHeN. DLET60 GIDdb6utdluIg g6
ABTEMVBHHET N HSHEENID 2 DL UIH6 6160 ?
* Be™ Swelwnengdl FPlul 2 _Heene)] LOBBID DHS 6TeVHLJT6H HeUT Heleno BT 6uwIH6ITENSHT6L
Eufledunp emTeneBHEH6T FHLITenemI LT GLBMDI6TET6.

11. epermmib euflm&smw G&ihg SMyLoeser 2 CeoTHLD (A), Sy 8erdIR6 LoMHMILD 6 HLJER6uIL 60T
aflemeriul B (WemmGW GEFLOMmISET (B) LoMMILD (C) B & HletTmert. &l AgNO; &mJFeVIL 65T 2 Cevlrs
AL AuwiEs allemensGL UL (B GCEwL (D) 8 HHSIMGI. (A) ,(B), (C),LoHMILD (D) 3 &Hevar(RLillg.
apaiBrd auflengenw C&Fibgh &My et 2 Georsd GdeiFlwin (A) @I
2Mg + O, —» 2MgO
Gsaffluin (A) Owsaflun ysmsF®  (B)
3Mg + N, — MgN,
Cusaidlwi eblaf® (C)
Mg +2AgNO3; —> Mg(NO3), + 2Ag

12. GeirauBld QFWIOIPENBHEDHHG FLOOFUILILILIL L FLOMUTHHENET 61(1DSHIH?
) STe0FUID enaml TER6i HTTLICEN HemIFensy DLENUITIHGSH60:
Ca(HCO3)2 — CaCO; + CO; + H,0O
) STevFUND HbEmFenl HITLUDI 61 CFTHmH Gel LGS BHIH60:
2Ca0O + 5C —» 2CaC; + CO;

13. @uewn_mp OHTEGHE Hefiohiseflen (IpHSUIDTE QUTHIT LIGHIL|BEn6T o6 ?

6T6VBL_ AT SIGHIOLIL| NS

OpTGHUled Celmbdl HTHF CFe060 g IO LOBOID Siwell UJID AHSHSHBSHI.
Qurgieurenr oy HenigBenmBm Mlemsv +2

OpT@Huled Celdmbahl HOTHF CFe060 WBNITSGHD YBBL GHHBHBSI.

OaT@HuUled Belmbal Hrss GFsvev HEIB®I <BBeL GewmaAmzsH. Be > Mg > Ca > Sr >Ba
OaxT@Hulsd Belmbdl HPTEF CFeO6L 6T160HL JT6T HOIT HEIEMID GDBHBSDI.

&1y et 2 Beurs 2 liysemen HCl GFisha uenswindgd Leigen & flsd &ml (Bio Gurg
FreodFunp - QFmised FHeuny, el greadFunpd - SAflivgesr Heuny, Guflunp - niemr LFeF
BIBHMS  HHS 6.

YVVVVYVYY

14. umfero Fmbal eteleuTm SuimfbalLGaBE?
393K
2CaS04.2H.0(s) ——» 2CaS01.H:0 +3H:0
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AFSHS6N  LILINTIBem6TdH HHdH !
F 2FsH @ ISWITEN SleoUTerol i HABIIS6mTed LUITLIBSHSII L Fi.
> 2 60 LIUNEBHB6IT, LFHL LIGMSBEHET HUITNHEBa|D, Holisehdbd Smig eolgeld CETBHBa|D,
Comameny H6iT IDBBID DIEHBHEMET LigHHBeNTH 11fldsad LGS MBS
» AlFD UFs eel Siemnipdsiu@n urfled Fmhe swnflésin uweGaBs. B ABLnisenen
AN QIEDLDH B ILIB A B
> o qIoT&e|b, &L BULGSSHWTED, Wweklenen GhaAIpF GFuleDd, sHreuy elemiFddbg LUWTUGBID
STe0AWID IDBHID FOLID] SHAUSBSGID, ITABEG ANNS 2 [I)gh SHeenens Hmn Na
Sl Hen6 HHEHD LIWGTLIGSBSDI.
UBLIGNF, OTIDLGH6T oBMID (1plg C&HTLTumesw GuUTHL Herfled LULITLIGS MBS
Gumi_surewi(h  FQOIDETBH6M6L HIQEMDTHEMEL HTIDGHIIIBHSHID STTrfuITs LWIsIGES MBS

Y VvV

&My 2 _Geurdmmisenet 6l &HMJ LoeHT 2 @60THRIG6T HIQGTLDTENEN6N 656017
X &1y 2 Geonmmismen oL &MY 106w 2 GeOmEnhiIHssT 2 (helsneled Mgl
X iEmibael QBHHIES SIENDHEBIGTENHIE SHIQETIOTEIN  SLELD.

sreodunp 1oBmID Gindeifuibdlenr 2 ullfluisd (WPpdHUIHSBIGHMS FH(HBHIONE eileufl?

»  Gwsafdu:

Frmafl 1weflls 2 1 606b 258 Qndefifluid 2 eiteng)

OpBra®sn elensiiujbHsentas GFusoLBd 2 uili Geoudl elewansefled (pdHdlul LKIG CHTETHBSHI
urero@ui. ufliiomBpid wBKID HBBed GeleiuiBmhedso ATP enw LwWELBHSID CBTHH6ML BB
ORI BTTEHILITE  OFUISOLIBEH MBS

@51 DNA Qa1@HEH0IH6GID DG QFUIOLITHHEHBGID (LPHEBUILDTETSHTEGLD.

2 1L el6d 106eiLIGelenul FIOAILIBHSHID Liswiuled @al LweBHEBS).

OB GOBUTH STTemNoTd 2 1 6060 16l IOMWID BIIDLSHHENF

@ ememil 1116061l FF602 61T BSDI.

@efFBaiHmamaullsd (Ipsaul LBIE alFsGd GBenmBrmisy CodeiFluihmabpd OBHTERI(BETENDI.

¥ sreodlwlip:

6TGVIDL| IDBMID LI0H6M60 (WpHEHUl LG QUTHeNTaS G LWIsIGES MBS

FrevFCBLmefledr oBmWID LTITEOSHITUIGH EBTTCLOTEIHEMTEL G HHHH 60 BHET 66
ugmof &1 GBS BSI.

QIHSHH0 QS GHMBUTLIGETed QISHHID 2 B iHld CHID USHBH. DH Hw&F
FHGBHHAMBE (WPHEHUI  HTTERILOTHBSHI.

QuodaiAunp oHenerv® LG CIodeaidluiD LiEenmenTB SeuBnBled DHH 2 (HEGHensuenul

OBTavNgMHBGID 6160IMI B GIHTUTTHBMIUI? ASHBEHTEN HTJERISHMS l6NdbGHdH?

7 OQsalAwd UsmFG NS 2 HGHMmEL 2 ML UIS.

» oiHTeus UsmFG Sweiulen 10eIGHmID 2. 6T L|ETHenJIQe Loleigienio -1.

> eteiBeu Quosefflunn eysamaigen SweflsendAamL Guiwner asaTFd elend SF SIS
AmIUBHTL DFHS 2 (HGHWeD OBTERIYHBEID.

L6l 6ot &b 61T
&My 2 _Geurdmiselen LIULIGT®H6T WITenel?
eddbFHuip:  Geol. 2 16w Gaihg Cuom Lmi erehdleiimpeaisd LweIBID Ceouswienio 2 Gsoras
Cuiinigssit Huimfldas
SvdewbsHI 6 CFTbaml <psTw elomen LTHHIS6T Hwmfldss
CusaiAluighai 61 Baibal BsL wibiser sHuimflobs
Ceuin 2 I sm elensuseilsd LGS BS).
Wl6nBeudld HeveidHeiT HUITh oD
e0dh&HuID SHTTLGeN  IDHHIHIH6M6D LULIETLIGHBSH).
Camguuo;: Pb(Et)4 omio; Pb(Me)s sudlwiensn swinfléss CsemainGo Na/Pb o Geors
FHevemed HUmMfebs Gamouid LWETLIHSBS).
&flip Qevl. Gamomimer G Bymevn er CFrdaalIBID Gigin| ergiin] CHFTOMIGENTS LIUIGHLIL L 6.
FHyen Gaxmgound 1HCeus FramIensvEHallsd GoeMialllILTaImal LUWITLIGS B
Qum L rflunp emaml [THemaFB Owsdr Gaminser HuImflebsald, STTLE DL WTHMFG 2 Mlehd
CuITmeTH LWEIGHBSI.
FAup @efliH6IBHE0mIGH6T algaImIDGESI1 LIULIELIHHBSI.

Y VYVV VVVVVY VY
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19. Gamgunp &mTTLGeN I96ir (Fovemed GFMLT) LILIGTHEIT WITen6?

Flewfl OelEmHds LIUIBABSHI.

UewLsl  oBBID LIGHLoeI LGUTuielsd (Ipdhdlul uiend Srefiuimsil LuweBaEng).
FehHen] CLoeiaiyTad IOTBMB LW BB

SHEWIewINg, HTHHID, Guuienn Gumeimpenen SHSuimfldsll LWSLIGHBSI.

YV VY

20. Gamguip @&Gemremy®B (Femioulsd 2 IIL]) LILIGTHSHET WITened?
F ol 2 LBWNTsSABET (FenIDUlsd 2 (1)) FTHIER 2 LTS LWLIGEBESI.
» NaOH wBmio Na,CO; Gureis uev seilio GFiomisenr suiflasil LweBaBESI.

21. Gamgund enEMI JTHEDFIQET LIUIGHEHET UITEn6I?
> ouiens elleneiids SHIWITSGL LWLIGSBS.
> spfafluish SISO LUTSEmFL SITUINLBGSHSe(D wBmid G Gyrelul &HeHasMlinied
LWwISTLIBS BG.
> @meeil Gasmfsy wBoid gewisemnen GILIBSHSI LWLISLIGSBSI,
» Gamny, srédsn, QFwubems LG wBo usLBam Geaudlil QUITWEHL &6 HuiThasmll
LWwISTLIBS BG.

22. Gamguinp emuBTTLIGENL 196 (Femioulsd GFTLIT) LIULIHTSHET WITEn6l?
» Bas suniieseln, Gxred Ghmul OHTHBYIBE edyTe GoeemWITEr H&F DIIPH6O 6L
QuirenTall LWETLGS BS).
>  HwememilLmeiseied LUWITUBEBS.

23. GQufledwihg6i LILIGTH6IT WiTenel?

1. GODHS )| 6T660T LOMHMILD X-BHHJ& DN 2 L SH6UTHEL (§mMEUTSH @HLILSTEV, X-SEI
Gpmiseflsr CQeuefMGLMID LGS WHMID X-&SIF &evor [ sorjallseafled LweTURSIMGI.

2. 581§ 2 1011p6y plilaserfled LTHFUlen6or m6rs GLD &606H156T CUTGlaurs CLflediws Sleurmev
SWfssLuGSmE|.

3. HMMEL 1615 S GISeT&Hemen ClLfledld HeiraulfiG SiIDHILILIGTEL, @G §IS 6T (p(H &&1&erfleL
LweTu® b G Lmsefleb LweTUGSHm &I

4. GOMEUTET AL FHH) LOMHMID L WM& MHSL Lsserlem6orLl QUHMIGLILST6D, Lisb GCoum)
&evor (G evrjailsefleb LweTUG S &I

24. QuodhefFlUuIbHA6ir LIUI6HBHET WITEne?

1. @Y MHMID 61560 (BHSH FeoLINT FHSHL LILIGTLIGHMES).

2. 5Gmev QFWEL(emMUTIEL sl L GL esflLiLd miienLoLiL(h&SIGHe0lev LiuleoTLI(hSmE.

3. IFH(GLD QFMPENL, MLPMLIL FFH LGl SHemaT 2 (heulEaL LIIETLHLD $SH(H TS LLTU(RSME).

4. QBM DMEIMIGEHT WOHMID 6J6,SHmemIGeT SWIMHLILSHCL QLOSGeTAISH 2 CevTeHSHSHe06m6UBET
LuwlesTLRHME.

5. &I QGMGLIL eMleneutgeriied LLTTL(RLD &ifl&estmii(h eNensatQUIM(HenerT SUIMl&HsL LeL(hSMG).

6.2gvINesLGSleor QuUInSITaTled, Coully sl (BLd Settemd Ydeunenm CbuGSHHId QUL (b
QL &TAWGHIL 601 2 CovTs H6LMULTESHLILIHEHMG).

7. 2 00SHHLITSLI LILISTLG S MG

8. BmeLEUTENS SIFILDMEITHMG SL_(HLIL(HSES &60T6n6sT ADSHSABTETEHLD LO6HTEUMLITS LWIGTLIGEBSI.

25. @meodlwiGHdeT LIUIGSIEB6T WiTene?

1. WGpesiid, RCamesiiud wmHmid CHTFWILD pAieummls 2 CeomgailiLiedied p(BH@GLD STTNILITSEF
QFweLLIHHMEGI.

2. ueLGeum QuipevMMID QUITEV DM 2 CELTEEHMEUSELSES, WSHREHT B&HSH, Feouy HEH
LMHMID ST BSHUITSL LwIsTUGRHDS).

3. 5L (FLomerSHm@ LwlstTu(RLd SOOI LOMMILD HEVEMEUSET SIIMFLILIGIEL LILIHTLGSH S

4. QeuMMIL S@GLOMLISETEL e TS FSSH TS LeTL(H M.

5. c16801Q6TNLIB61N6L BIHSSHITSHLI LIUIESTL(H HME).

6. 2 RIGET, ST6ISHL (H&6T LHMILD LMF av&ThE b &uieummied 2 elTerng.
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26. 6oL el FUISHSH6 LIULIGTIHEIT UITenel?
1. ' Sray g CaH6H1E] DHSGISEHH LTI HMS.
2.YSr / * Sr eN@lgLomeng), HL0&M oy Ley&6T Hmith eNevmiGaalsst QL NIAUWITESensor
QBML TGV,
GMHM HLWweNLIeOL LIuI6TLI(RHME).
3. LUMEDMS6IT UUIENG SILOMESTLILIGEL LIUISTLI(HHME.
4. LULPMRIGITEL LT 6ut QIUIT(HL-&6r60T BT6uonLIfhi&e GLT6TmeumMMIsH CLOELRIGEMET &6l Ml SHFUISS
geuL_Mieumssrs Ll LssTU(H S|

27. CriguiSH A6 LILITISHET WITEnel?
> BQBTIHIE6T, DIEHEM S BHH6T ITeamid) FTelldsl, 2 LGTen HIpBHE6T SLaulenBiB3aETeor
@6flpip CuBuFsHsefisd LWGLIBABSI.

28. Guflwidbaem LUITSH6T WiTene?
1.2 Geomgeiiedled LLHTL(REIMG]. Q66T CHFILORISET QLI Crmediid C1HMLHINE Tenev e,
SHwSsaNLIEL LHMID Qeuliu QGTHM HIL LRSETeDL LLsTLGSH DS

2. MOy SNiEHLIWITSSaNEL 9 SHQ6H HHAWTSHLI LU EMGI.

3. @560 HES6L 2 CeuTEEEVMa 6TaTIGIEL TELSLTTEMET 2 LOI(LPLD. 6T60TGE, 6TEVSLITTEHT GLOMULIGENT
MmMID WeireumiGUTMISeTed LR EMG).

4. QFMEMELSHTL G LoMHMILD Ll6oTeTTETIONUIED @GLOMILISE6D 6TEhE UIETTOT o5& R6ment H&HSLI LilesTU(HLD
SMLEHLOWITSSILITS LILISTLG S MG

5. GuilwgHeor Ba-133 RCFTCLMIUTENS, 0SS @H Coudluieded, STOMGH Seio(hemielsniLl

L
Slenai(hy Qg LweTUG M.

29. DBOIF SHEWICWITIDL] 6IBT6L 61606 ! (DIGLVHI) FHEWITITIDML BHibHF CFUIHED 6IIBITEL 6T6H60 7
auemTuIBIGSII L Hflenssr Gard@gid Gurdl &TedFuld HYHmFH S 19H6IT
2 ool HBILIBH M. Qbdh CFuIeL HEHICNTIDNL HibsHF QFUIHED 66D @HED 2 HOATGHID
ellemeQILIT(HET HBMIF FHEWIGHITIDL] 6160  DIMPSHBIILIBSBSHI.
CaO + H,0 — Ca(OH),

1. uruiedeir eldlenuids gnmi?
¥ @m &HmILL Qelumbeneouled GUINI L BlenBuiemen eITu] SiMLSSIs CBTeITEHID
SANDGMAUTHIH BN AIPSHHHHBG aHTeldSH CHTL DL WIS
» wmpr Gertiuplensouisd V a %
2. srmm| Ky ugransraismm QeuuBaeoulledphg Geflihg W66 Gammhs Ceulublmes s
wrHouuGaIms s QAesTar@h Frjev allfléE aG§HHSSTLLIS eueumm] LLGTUGSS6LMD?
> gmieverd elld: @@ SHII L Bevmuleien aITueB@& SIHH SIRGSHID WIBTHBHSSID CuTH
SADeTAUTAIH He GeulLpensouj 6 CrhicldsHd OHTL LML WIS
> SIBTalE CeIlUBens0 GoBUl HISIGNOID EBUILD.
> elenGey smHmI My urener sismm QeuliufleneouleN®mh & GafNiHs NS5 GmDHS
Qeutiuflemev @ LIHPUUGD CUTH DIHET HIDIENE GHEMBUD 6I6TLIG FTFeverv aflféH @
TB5HSSTLLIGID.
3. Cxaumand elFHobg BHBIGHT LTS alemhigld @m wiHfiaeisn CUuITHemend HbgH olenddd?
> Gaeunans ald): wmpre sarsenelsd Gl L BepBueniul ITWeNel SIIRSHBHIOTEIH DIGH6
Genlmeneou 6 ChieldlsHd GHTLTLemL_ UG
> aBHBIBBI_([H:
1. GomlLri eurden Lweny eiM&hdHe0: JUUT Lweny efld@glo Gumapg L wiflgieir
2 eitell HIBYBET DIPSHBID AHBAHH Lweny OCengdsss OQFUISBSHI.
2. IuTsHenwl CalgdhHsF CFUISH: HIILTHS allenFamul DIPSHHIENSHTEL
FIITHS Tenel (LPiciTy 2 6iT6M HIIITHES  Himewenm enflulsF GFUINISE APSIID 2 HAITGID
SHB DWHHHHTE0 HIILTEHS Jeneu (PTCaimdsd) CFe0SHmaI.
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4. @m eutwellel SHarolene| BB GoTevdemsn OHTLILUGHSID HerfHUpensB UTUILILITLIQEN6T H[HE?
> o6008sL By smH8HTeT: Vo n
> F0aIusipsHs Heeosefled FIOHE DIGMEY6TEN DMEOIHSH GUTUIHHEHID FLO
STET6T0 6N BUGITEN  APELSHInBIBEN6T  GLIBNSHEHGID.

5. BeLEIUIGUL| QITUIBEHET 6T6iLIenal UITenel? GUISOL| eITU|HG6T Hhevedulsol] eimubaeied bl
steleITml GeumiiBalement ?
F omaishs el SipsHs BHeneoseleond eumulF Fwem i9Bg ( PV=nRT) 2 (' @
CFwIsLLIBID SUTUIHHET [HELEVUISOL| 6UTU |HEH6IT 6T ILIBID.
F 9ids Geuplensy WBDID GMBHS DPHBHHAO BUIOL| UTUIHSB6T HELEIUIGVL]
oITU |ba61Mehbd  CaimILIha aimeo.

6. a=0 o6l eUTEWILT euTeLerd LOTMHlelenid OQFHTewi auTulelensl HFauondss iguiwr? elleufl?
> a=0 el oIT6RIL Toumeverd 1OTMedemuls QETeRi eITUleenedl HTOIOTSHS (IPIQUITS.
» a=0 eefled auTU| AP6LBIBIBEHBH ML CUI 6lbHeNBIOTN HoITFd eflengFud BLLTGI. erarel
SISINTUEDS HTOIDTHS  (LPIQUITSHI,

7. (I 6UITW] 2_61T6 86V 6011631 Freulfl 6L LIS FFMIWILIEN &5 5 65T6mLOC1S TEB0TL ([ LIFLIL| 2 6TTemGI 56015
&(IHS6LD. UL CLOMGILD (LP6VE Ea )& 6T AMIG BITHSTLOMS 2L 1.6 CI& MeiT&leiTment. @UILITLILTEL
Sl(PHSLb LHMILD LoHM QL KIS eIl SIHBL0MS QS GLON 6T (GMMEUTS Q(IHS (GLOM?

r SBBINE BHEHBGID

8. B1p& e euhHMINHG 2 Fll aflers &miselT &b
1) CHMML 55 Te0HSl6L HTHCMHMULLL GefNFumesll UL 1g&eT HlsnlsT emeushs UL ig (s GLb
> GaTen_s&HTevHS60 Gaiplensy SFHsMigsTed @Gofliumen L iguisd SiIpSHHID
aHsfEHpH. (Camansd algling)
F opssp SRSAIUSTe Ul Qengdss eumuilierens. Gengliens solicds Biled
MG B ILI[HE 6360
) Hren ouoGoneiuwim Sienl_dbEUI BeiTen LI 19&H6iT HBSBILIBID (el GefialbaiBelg eg6i?
> oimp Qeulplensouisd dgen oupBoreflwmelss <uell SRGSHID IS BID.
> Gasurans aldinng @Gefiielsa@d Curgl el PSP GOBABSH. 6IeBel L igenul
HBHG Curk Hyeu obComerwm CeuefCur CHelHHTHI.
@) Guwr Lt eurdken ebFHImIBeTeNn 2 Hemsnsmeied (Lultdsir) Casmeniulsd Gofli HTevbhens i
SHIBBI GOBEUTH BITLILILLI 1QHEHGID 61607
> Caoungns ey Geaupens HBNES DNWHHWD AHNBNHGL0D. slenGe
CamemLsmevhHFe0 Geuliplensy HHMNHS Lwifled 2 eifen STBBIET SIIPHHLD ANHHMNSHSHI
Lwi Gelgdss euTUIlL] 266l
> @oupenm Hellies Luifled CHTMLBT60HH60 GenmBeuTan SIBHI BITUILILILIL IQHEBELD.
) eumellulsd <puie] Usimefledr oieme] 2 wirions GwBsv GlFsbeud GaFevsv GUIlWGTES 1OTWID 6f6ar?
F Ul o wipiord GF6060 SIIRHIHID GHMBOIST6D HIDI6Ne)] NHSMHH QUiLISTEBSI.
> uruied elgig euruellel SIPHBID GEOBU HNDI6N6)| AHHNBGLD.

9. euMTU|SHB6 LBMBlUI SHIpHEWI 2 enindEhdbg Filuwmer ellendsid HHs?
3 QUTUIBH6T Hevallel DQUITIIIED HHIGHIHELEN6V 66T 7
> aITWGSH6T GOBHS DLTHH 2 e Wwiene.
> eIl clpevsdamisendaSm Cul saltFd ellengd @e0enev. 6TanBel 6ITUGH6I &ev6 6o
SIYLILIGHUTNED  HMhiE 685 606m60.
) QITUBEH6T HindbE OBTHHBII Beien Gelsmuilsd Lie|aemmen.
» eIty apeobdmpBIBel GBI L Sarsienenal Sien_GHHiH CETeiTaldsoemev.
> earubseilen @uibs UBmed AHSMAINSTEL Heml uTleLsomiosd GG eIme.

10. mIog eueflipssin_60HaA60 maml JE36i Eedensv 66?7 Hlevailsy 6l6iflo6mI _6VID E6L6N6V 6163 ?
> ovaml reenr Gevgmen euru] 1OBDBID SiFS elenen |flujid HETEND 2 6L WIS
> eionBou 1oBm 6T BBEHL 6 eleneflougbTed aIeM6Ri_605Ha60 MEBL TEe E606M6V.
» Bevelled Lelufiti] &l Gome). emu] cpevdbdamibeien alBLB SHenaCeimsid Blevenen 6l
SIHBOTH QHUUSHTEL auTu|dHH6T elenFHed OeusfMGumBlelBo. ereGen Hlevelled e LO6IL 60D
BeLem6v.
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11. emou@mID BILHHENEIHB6IM6D @IH MTU] [HeLEUISOL] LewIlenel GLBISBHT DI6LEVGHI HELEIUIGVL|
ues 160@pbdH eMevaldF CFsdalmpHT ererr allefl?
9l) mpT Geliuplensoullsd DiFH WeF ABw sarsenalBg AWHSULGD Gurgi
> eurubsellen SIpHHID DHSNSHIIGBID CuTa oI THEH DABNHH CBHBHEHHIONE SIEHIDHTEO
AQUIBHID UTHBGID 6IenBUled (LPe0HIBIHEHHET HalTFd alleng GUTHIOTEIHTS 2 6iT6eNg).
steniBeu HevelUIsLL] LTI 16l [hbEHI ellevaldF GlFesbaBg.
S1) WIBT SHarSleneled S OeulLblensvoenul 2 Wb Gurg
> eatubseilen @uibs uBmed AHSMINSTD DH HeITsFd alend LBHHHHHHHHHD!.
sleiBeu [heLEIUIGVL| LiswTlemen GBI MBS
®) Fwel WBBID FioHaDeNe Blensvulsd DiFHsene] euru] CFrdsiILBD GuTg)
> enmussellen ILTHE SiF@sNHa OBHHBHING DENDSHTEL BUibHID LTHBGID alensuiled
APELHInMIBEHHSHTEN HMTFS elengd CUTHIDTIHTES 2 66Nl 616066l HELEVIUIGOL]
ueiedbaH elevdlF CFe0HBSHI.

12. Gar@BHsi_Heiten GmBhe GellIplensouilsd SH1paH6euI_IMBMIGT 6hdh 6ITU] [HELEIUISUL]
sur |66Vl (b
aleogld Fz, Cly o600 Br; allens@gas?
» UBrmbenr (Bry) cpevdbdaml Hewm DHABID. PHEOTO BUIhD YUBBEL GEMB6). 6IETE6!
APELHIn BIBEHHHNL_Bul HeuiFd allens gmLGISHTED Heveduledl] HeireniouledHb

6lleVEHEVEML_BHBHI.
13. algeysHsd WBBID LTUIHD Coupnim® Hms?
el 6)&H6L UITU 186D
@@ QITUISN6T psuHIml 1OBEBTIH @ HELENGVIGTEN eITUeNTeNdH  1OHF Fpslul
ourujeiler enfGul HHHID LITILITENS] Flenenuileir eufiGu GeuefMGuimND LewTLITETSHI
allT6)H6L  6T6url ILIBID. LUTUISH6D 6T6ull ILIBID.

14. &M HOIF6D GBTERIL Hev6IH6T CIlILINILIBHSHIONMSHI LBSlul GhemelTen e1&Fifbend
QEBT6uNg (HBGHID 656017
> SMBml HmIFed GeTemi_ sevenedl QeuILLBSHSID CUTH DIPSHHID ANHEMHB HEOIH6I
Cemgsbme0miD. Qend HoliThd 61FFflbmes CBTHHSBLILIL [B6IT6nd).

15. GuomlLri eutsen gl lg LCrHsdenen 2 LGWTASHGID CUTH LWENS6T (LPTLISSIONS l(IDEUTTH6IT.
Senme0 ameduld Usmen elewiiguiler L16iLIGHIONTS SHeiem IIBID. eJ6ir?
> anfedulld eITu] GOBEITEN SILTH 2 enl uIHTeo STBYIeT HenFsa e HenFuled HBHID.
sleiBeu 116G FHIONS  HeTeMILIBHBS).

16. eteu@yerdl 1pemevuileir 2 Fdulenm 1gieien @mert 2 Mehd OdTemih Hiflemssr 2 nehdeuspisresm?
> weveoulenr o Fflulled STBHET SPHSID 106 Gomel. oBel 2 Mehdenuis CETemI® BHiflener
2 Mehdeudl WEHsH HIQeD.

17. @uisdL] 6UTU|BEH6IMET QITCHIIL TENT6VID FIOGTLITHHEMENSH H([HDH !
2
P+|%| (v —nb) = nRT

18. mleveilsdr LFIniei 16gisiTen @ eMemiCleusll YITUIFFUITENT LTHISTL] HeUF 6wl Djewilul
Coueuinguig Sieudwid 6f6ir?
> Bevaller LTNIed HOMAILSBEG <UHAEH B60eM6v. HIBMBIT IPHBHID EE0LEN6V.
F oiFs Gl BBID WISHT SHTIFHBET 2 6il6ren.
> @Fe0mbsH LNSHIETHSIE CEteren ofleiCalal SUITUIFAWTENT UTEHIBTIL] H6IF Senl el
Couevinguigl SienFUWIDTGLD.

19. ouBuwreflwr HCl 2 e elensfiibg oiibs Geuesienip yswaswiter NH4Cl @5 sHmaAmsHI.
yows HClsg oimadsd Cohmeamieus ejen?

> ouBwreflwimelen apeodbgaml Bens Toa el Gome). oienBal alJaHed SIFBID.
> aonBon Qouswionip Lewswimeng HCleg oimded Comraimidnsg.
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LImelleorT &b & 61T
20. umuiled elgluierr ellemsalBear WITEne?
7 eumuellell SILTHH B DARHBHHHBG BbieldsHsHa)6dHHBEGLD.
> 10TBT SpHSHHH0 Oeilupensy FsfEs Sarolene] HNHsNbHBEHI.

21. LmeoLeledl LG SipsHS ellg) wirgl?
@eCmroLTeim elleneflung euruids Heveneuulled OCLOTHSH DRHBHIOTHIHI, DIFH60
SILmFuleen @eubleur@m euTulbsHellel LGS DpSHIHHISelen FnBHIbSGHF FLOW.
Powrgsn = P1+ P+ P3

22, Ayrapiler aumu] elFanhsd aldlenuls dmml
@@ eurujelei alFoHed DIELEOSHILITUIHED NSHIDTEINHI, DiHei Gomeomt Blenmu e
QITHBHAPLHHRBEG 6TRTNB HHH60 EHBHGID.

23. SIPHBHABET HTT6eun () euenFUIpI.
@uiedl] eITUlBH6T [HeLEIWIsUL|hH6TenIoUTedmba elevssvsnt Hemso PV 1oBmip nRT &g
@ Cuwiwimen eldssHHen SiglienLuiled jemell. Quisvid. EESTIeml D(LPSHBHHMEN ST 600l
eTeorLILI(BLD.
Z=PV/nRT

24. urulled QeuliLBlensy (Si6vevGHl) LITulled LisiTefl 6T6MBITEL 6T6dT6N 7
slbHOeITm Geulpleneouilsd GUIEDL| SITUIEBSB6IT, HeVEIUIEOL] FIOTEITL I9BE& 2 1L LI’ {
CFwsLLIBHBCHT SisiGsIMILIBemeY LiTulled Gaulplensy (Disbev ) LITUT6L LieiTeiM  eTerlILIBID.

25. Hemsoomml Qeuliplenso (T'c) eredimBmed 6eT6Tenm?
ahSOTHOIILDMevEE GG DIHD AWSHSHMS CFISHHOMTEID @ euTU e 6T
SHreIoTsHE@WeoTCHTIIMNCI LB Hensoomml GleuliLblensy 6IEILILIHLD.

26. Hemeoomml RSB (Pc) ereiipmed eredre?
1 Gomed eumujemen e MleweoloTml Geuliipleneoulled HreuoTssd CHamaI ILIBLOGMBHIHLIL F
IR SHSHHeneoloTBISIRSHSID(Pc)  stariLBLD.

27. mleweolomml Henlene] (V) 616iImTed  6l6ireor ?
1 Gomed eumujeuTeNSHl SUSHe Bleweoomml GeIlIBleney OBHID HENeOOTH D(IPSHSHEHSH 60
SIMLGHFHIH COFBT6TEHID HeNl66e) Hlensoomml Herdiene] (V) eremiu@Lo.

28. egr6L - HTIDF6N olenena] 6IEMIUIM]
Geui BT GFwed(pemBUId @@ aITWEITEIH AHS WSS LGHuledmbal
GSMBHS WSS LGHHG alflatenLwF QFuyp Curd GeIlLbensOWITEISH G 6DBULD.

29. erdiworm Geutimplenso(Ti)  er6MmT6L 6T6T6N?
@M SR L Gealupenendg S @60 - HTnFar elensnelBg 2 1 UBGID CellLbeney 6I&HTIOMD
Gertmleneo (Ti) eremL@BLD.

A 2
Ti= —
Rb
30.eumewiL_ifeumeverd Lompsledideilen LoglL] wimeneu?
a=3VciPc
b=Ve/3

31. QIMUIGHM6ET HTOIDTHGID (LPEDBHET WITEDnEI?
> edlewiBL (Lpemm
> e (1penm
»  Geniu worprFOFwLIsOLpPens
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7. Qauliu Guisseiuliey

1. Gew1 Quisseluieder (1pHed eldlenul gnmi?

x @b UMS JHMMEL WHAMTIH UMS HMEVTSH LTMHIATTID R FHaflHs

SimwLLler QLTSS AMMeL (H LOTMIES Y GSLD.
2. Gamerverdleir Geulil DTBT Ful L 60 elldlenul elsnIuIB?

* LOMTHTSHSAETE| 6LEVG] LOTHTSH3(PHSHHL ® @B aflener ¢ LIguiled
H&BBHTCELT 6L6LGI LsLLIg&HEfL HHHSTCELN GHET LT WHMID GmSH
Blenevsen wmmm SH(mLLNerg Sicuailsmeruiler COTSHS erarHmeoLil OS]
LTMTOEL SIS SLD.

3. UetTeu@Bld QETMESHEMET 6UMITILIM|E -
X & Qeuliublemsv WOAMT Q&WEL(LPMM:

@@ QFwWeLWemmUiled SemoLILTeTg U Hlmeoulledlhhs QmISHlemevs &
LIHMWmMLUWWD CUTH G Qallubleney WMMMO6L WIMeSWTs QbHSHTe0
AFQAFWeL(WWmM CleulILBlemev MM CIFWELIPEMM 6T60T UM TIWMISHSLILGSIMEI.

*x g Qeuliud IO QFWEO(LPFHM:

@@ QFWeL(pemmuilet CUTHl SiemLOLIL LHMID FHLONISHEG QLG sreuailsd QeauliL(q)
uflrHmypd  HISPTSHGLIET HFQFWeIPmD Cauliun  WMOHTE QFWEL(HPEHM  6T60
UOIWMISHSULGHME.

* @ (PSS LMMHT QFWELULPEDM:

@ QFWeL (Wemmuiled SiemLoLiLITergl Sy LU Blsmeouiledli(phH &I, @mId) Hlenevs (&
LOIHMLOL WD CUITS] 315601 S(LpSHSLD LOTMTLOEL LoMMIeSIWTS QHHSHTEL SFQAFWEL(LPOM
Sl(LPSHSLD LOMMTE QFWEL (PO 6760 UM TWIMISHSLILBSIDG).

X R &6 66 Lrmm Q&WeL(LPHM:

@ QFwWeL(WmMUiled SimLOLILITEIGI S TLbL Hlemevuiledl(hih &I, @MISHlen 608 S
LOTHMLML WD CUITEI G 6HT & 6uT 66 LOMMITLOEL LMMIeIWITs QHHSHTEL HFCFIL6L (MM
&6 66 LOMMIT CIFWEL(LPEHM 6T60T 6UMTIIMISHSHULG SN
el.am  umb HGeumfl 1B 1 flsb @ erflOUTHeT erfldBBIILIGH6D.

4. eretn_Gymiufedr eupSHHIOTEN GUEMTUIHB 6Teren? eTeon Gumiuiedr oiev@, eledien?
* TGl 6T6iTLIG) 62 (B SAmLOLIL6H (LP6LE & MIS 66T € (LPMRIBMHM &6iTemLosm W Siemail(hbd
Qeuliu@ WS ailsd BHeneoFFmL.
* olev@: Sl o0y JK!

5. Metreupd MHlsmevseafled ellenent Bl HetTenioen Bl cuoTullsse L.
i) AH nhmiid AS @pesor@d GhyGM wallemu QUOMIBGSHGW CuTg
ii) AH npmid AS @pesiGo eTlj@ml wdliemu QUHMBSHGLD Curg
iii) AH ¢smm&mg ae1med AS 2185H58ma|

. Gl6o0n AHI‘ Asr AGr =AHr - TASr 6B aBID ol.&BIT
SMBHSD SHE6 FEnFWIBMBSDI.
Geauliupleneouiled - .
i) + + He0ID 2 [HEGHH0
2w SHE6H FenFUITEN D]
et emevuflsd
GMBHS SHE0T60T F NI UITEO Bl o .
ii) GeulLmlensouilsd QUTU BT LITLIL|
— — SMTULI(HSH60
2w SHETEN FNFWIBBSHI
et emevuflsd
DADN S SHEN60 FENFWITEIS). 20 30
i) | - | T | Geuepeoutled :(g) — 30.(g)
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6. &6l HLIg60M MMEMEL CUMTLIM)].
X awm CoudellenenBun® GasTLiLemLul Galensy QFUINSHBEG LWSTLGSSHHHS WBBED LEID,

G =H-TS
X G =aLligeor S BM6d
X H = areagmeold
X S= erem Gyma
* T= Genimpenso
X dev sligeor yBwed (G) @ QUTHETIID FTi LIHILTGID. DGl BB DI |EHL U

BleNELFFTTLITEGID.

7. 616V eTetIgMeLUlemI uem WM.
* e GLOMeL CHFLOLOMETHI SAH&H6T6 HTHMI SH6LEVGI Sh5 IR 6vfleb (Lp(LPFMLOWITS
61168 LU WD Gurgl e HUBLD 6T6THTeOLT LOMHMLD, AHFCFTLOS S6tT 6THHEL QeuLILILD 6T 60T
eumIwMISHLLGSIDEG. @& AHc eteor GMILUILOLG SIS

8. Gomeomy Qeulil FHUSHMET eUDTUIMI. G 6T 160G WITGI?

X e @MUULL Qeuliubleneouilev, 1 HICeom&lymbd HlemmujeiTen QUIT(H6T & 6oTjl6dT
QeuliLbhlemevem L, 6(Ih C1&6LAIISHT 2 W& G AIQUTIHETTEL 2 MighFLILH LD CleuLiu.gymHmed 6ot
SieTeUT6IT G, Si6uleUemLOLILNGH FedTCleULILI 6FDHLS SM6HT 6T60T U6 FILIM|5&LILGEM G-

* SI o0 JK ' mol

9. 2 cwmrexlett &Geomifl WHILIL eusmFWM| HGeomfl ST 19651 S16VG WITGI?
* (B HYMD QUITIH M6 (LP(LPMLOWITS 6THEGLLCUTE QeuefiuGLd QeuliLg Sler sierey
AECEFTLOGH60 &Ceomifl LOGILIL| 6T60r U FIIMISHHULB SIS
X @gett SI s160H JKg'l. eTeoflsnild @&l aULp& &S cal g'1 TEILD 60&l60 GMILLILLLGHMG).

10. BB H®EVWITESEL 6T6iTGMeLLl6m I 6UDTLIM)I:
X B7558 0586060, (b HPILD FLOM6T Hlemm Q&ML 6 ([ ALBEVIOTTGI, €2 ([ HIPMLD FLOT 60T
hlemm Q&ML s (b HMISHGTEL (NMHMIsVID HEB BlemeowT&HSLILGLD CUTgI, FHUGB LD
eTearmeL Ll LomHMLD [H(B HeMEVWITEE 6L QIEULILILD 6T60T 61D FWIM|S S LULGHIME).

11. LG &S { DML 6TEIMITEL 6T 6516012
X 6 U501 SeiTen W6 & emen 21560 Lilg.8 i6uflshCamenel Lsiteflsefledlumbg (wigaileor
Qaremevaili@ H&HGausN G CHMILBLD HMHMEL UR&ESHFah ,LMHM6L eTaILILGLD. Q&
U198 580 (5 6T6THT60LI 6T60T AMLSHELILIG SIS

12. BlemeLEFFMTLS6IT LOMHMILD eULSIEFTITLS 61T 6T6TMIT6L 6T 6016012 QM5 675 & G5 TL (B &H6IT & (1 6.
X [BlemevFFmiL:

Blemev & &ML 6T6HTLIGI SIeMLOLILNGHT 2 (h QaULIL@IWS & ailed LIGTTLTGLD. @&l S1emLoLiLilest
QaME&HSLUIULL €@ BlmevsS (b GMIULILL walllener Q& mesiq (b8 @D, GLogid Q& @GMILITILL
hlemevemw SiemLw LleirummuuL L eufluflemet QUITMISHS! 16LO6USIELEM6V.
6T BI: S|(PHJLD () , Bewslene (V), Qeuliubleneo (1), SIHIKMHMEL (U), eTeirdmevLll (1),

&L_1g60I 4MMEL (G) .
X emfFami:

QULAlEE ML 6TETLGI (b Qaulil @uISHSHaTley LTUM@GLD. SISHOLILITETS b
Bhlemeoulledl(hih gl QMIFHeMevs5HG WTHMWL WD 6ufl MWL CQUTMISSH QH60T LOGHILIL| EHLOW|LD.
6T &I: Gauemev (w), Qeulilb (q).

13. Qeutiu @uissalwedlsir @resorLmib aflglullesr Q&ecvalle — HleTMhis FaMHemm &omis.
X e GHMIEF QFWL (WmMUTleD, gL e Cleuliul (Lev S SHedl[hhG QeuliLgms 2 Mlegh&

216UCLILS S6tT s (b LG Slewwl Gefljhg HlemeouilspleiTen (LpevSHMNEG LOMHMITLOED,
W(HsuILDd Geuemeowins LMHMSFalqwl @UihHTSHSen6tT 6111q.61601058 @UIEOTF).
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14. sp(m, elemeoruilett Foblemev TS W EILIL] 10 6T6vfled AG L6 (GMIUI(H 6T 6016012
Sieuailen et G 6ireoil&en&Wwins & (pLom?

X oumewi el Fweumlgeng  AG ° = --2.303 RT log Keq
X Keqg =10 sreflod AG®° = --2.303 RT log 10
LAGY = --ve

AG®° = adi GHUIG 2 e wigl. caiBel eilenen SHNFMFLTS BHBAPLD.

15. @ suedlemiolilG SiLblevld euedlemiolilG HTIHSMeL HEBBleneowmsH&ULGH WD CUTE)
HHHIEHEVWITEHE 60 QeULILILD 62 ([ LOTMIES): Fo.MHMISE ST & (5.

X snyewid:  Sitenfelluled GsTetensullaiig aedenio 10@& SifeonhissT OBHID eledenid 101G
SMTImHIGeN6N BT HMIFeO (PUpeuSHid LlflenswienL bl H wigio OH owefsamens
HmEIBe. e1enGor HBHemsLUITHESED ellemaiuiled B 2 HOITHEOTED IDTBTSH 6I60HTE0LT 1D |
Fewl_HHBSI.

H(aq) + OH(aq) — HO(l) AH=-57.32kJ

16. Qeuliu@uWIS&aNledlsi CLGTMTLD elFlemw Fom.
*  geofl U 2efw QeuliuBleneouileh 6@ GoBuTL BB Lilg.8 58160 sremn Gmmi 10gi] L, 22w,

17. CaCl, 2 6unged Q&WeLIPOMEG U6 — Camul &Hemm 6T(LDSI%.

AHg
Casy + Cly ——> CaCly AH; = ugnisorgedan Geliib
AH; = swelwunsgd ouB.med
AH;3 T AH3z = dflens < BmB60

AH; AHy4 AHy4 = 616081 [Jmedr BT L 1D

2Clg —2C U = ugs 5B <UBned
AH; + AHf = 2 _meunghed ereingmeolLil

Cag » Ca™'

18. LedTeubeustTeUMHMI6IT [Hlemev LOMHMILD ULHIEEMITLIS 66N 8 650TL_M]8.
3. 6T6or&meLLY), 9y, 16T GrmL, @. QeuliuLd, . Qeuliufblenev, 2. Geumev, 261. &L 160 4, MHMEV.
X BemevFamiL): eregmTevLl, ereon Gymi, GeIlBlensco, &I I1960T BB
X emfFamiy:  Geulnnbd, Geuemev.

19. Qeutiu@uis&aflwedlsir @uesorLmib aflgluller L GeUm)| o MHMISET Gam)l.

X e Gymi gBmi: @ SHeeNFmF QFuweoupens HHID CUTH @M HNHH SiewLoriler
et Guml o189 &M BB

X Omseveller - Lemmmis snbm: (b &HMIEF QFIWL (WMUiled, &L M6 CleuliL (Lpev S H e [hbh &
Qauliugms 2 Mleh& AsuQULILSH 6T s (b LGHlemw Gefjhs Hlemeouilsyisiter LevSHH&G
LOMHMHTLOEL, (L (LPEUGILD Ceuemev TS LMDHMS Falg Wl @IS TS Hlem et 611lq616mL05S @UIEOTF).

X demrduterd FmBml: 6bdh Geuemevuid GaFuLmbed Geflibs GQeuli Apevsd el HibEHI Gyl e
Geuli cpeHABE OOIILIGENS IDTBB  (LPIQUITS.

X QuibArsHer Hmer eniGuTIpsio 100% SienLwimgi.

CFuiinn L Gelenso

X Hmpewr =
2 Blehainn L BGersmev
20. 5 6tr6efl&FemE QFUIEL(LPEHM 61T 6T6HTMITEL 6T60T63T? H6iT6rfl&FmE QFWEL(LDEMMSBHEHS S
BILIH & 60 631860161 (15 5.
X geiieFens QFUICOLPENBHGIT:
SR L Blubsemenuisd ebHeld LBHHITERIBH0 elengulsn 2 Halujid Ge0Le0TID
@@ QFweOpenm HHApTUleT AFCFWOPB Heiie FengF OCFWIEOLPNB 6ITLILIGLD.
X Bl S 6enenl 6T
» AH < O (adligfujenl uigb)
¥ AG < O (afligfuem wg) eefso AH-TAS < O
» AS > 0 @rigPuem_wig) Curameme HeefFend GFUIOIPENBHEIT [HHLDOIHBBHTCN
BILIHHENETBET LG ID.
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21. 318 24 HMeVl6sT FIMLILNWIELLS e a6 5 (5.
DB BBEOTENHI GUTHETHIDFTT  LITILTGHID. Djenioliievieiten QUITHeM6 D66
Aol mIBTGID CUrdl DB BBEVID EH DL HIGTEH MBS
BB @M DBEDOFFTIL UGILD.
aemwliier osBBed wispw AU =Ur -- U
HBOIFQFWeL(penBHeTled DB BBeIsL eleualsd IBBUPLD Hopaudevens. AU

@pm) — 0
AU=Uf-Ui = —ve (Uf < Ui

YVVVYVY V¥

AU=Uf-Ui = +ve (Uf > Ui
> 'ﬁz‘z‘f‘mm 22. umb &GeomfILSLLflév, LomrmT &6v136emailsb QeuliLiL
. ot ST 2 L &eUpLIL{B &H6mev QG6feUmesT LS5 6l 6l6ndb@s.
r;:;:iz::;jm LTwre Sarslenelsd GCeouglallenanseaiev GeuefiIBLD
= 5 @mﬂu;ang, urd &Geomfl BLLF cpeold Sienel LGS BSI.
SIGHLOLILY:
- cé ; » umb &Ceomfl 1B L6l 2 I &eveil WBHBID cIPIg
AL ' ' SSluten euelemiouimen 6l ".&emed GFUIII B, APIQUITEISDI
\ n ‘ FHMHBTENEH6T LpsvlD BMIBHIOTS CUTIHGHSUILIL (B6IT6ND).
_Fl » s’ (W &) sflo Gaiooreng @b
o o \g = emmLigen &1 1960 6IBHHIH GBmeiteniILIBHA MBS
i > @55 LTS I0ILITUISH6D APeVID 2L eNgUITd
elflemey  FHITERIBOIHMBHTSH 10 6iBIDL 1B ETHL_ 65T
m QuUITmHSHBI LI BeiTernl.
> 2 6ldeveied DIFB6N6| hHenigen CFenisHa)
WSS G BmIssons apL U’ G Hifled oudipshs)
MNBHBLILIL_(HEITemG).
, > olemenuiled 2 Mm@l Qeulid B (pageusip I
—— ugeud QaFuiw &HGeumfl 1B L M6 Feul B ETHaHEGHID
: 2 simevaliB@GHD @ewl Bui m HeVHE 2 6iTengl.
I Food CFuILpems:
» sSiloFEsaen wrHifl R . . 1 . .
| e e oD ¥ 1leiielleveney 2 _(HoNTHE HL Iged 2 _6iTen Hiflp
T aMé@ih smer Bamindema Y beniiemen CFidhdl enfldslIIBABSHI.
T Qeiucsd » Gaiw erflasiu@Gn Cursl o man@d Geulib,
__::;)E PR &Ceomfl BLLT oBmID DmHF SHBMlujsiten Hiflermed
o T T Y &gﬂ@&ﬂu@aﬂm@j.

Galliuplene TBBHMS el LS GeauliLbensoTal GILITMHHBHLILIL BeTendl.
urd &HBeorfl BLLT epL UL BeiTenHTed DISH6H Hedl6nalled LOTHBMBLD eJBLIBHEUS 60660, eTamGer
Ceauli oienelihEHeNTaIgS LOTBTSH Hemdenalled 6Nflghed GeulILGHHBS (AUCO) FLOID.
Qeuellenaiuiled 2 mHeumenr OeulihHHer Sjemeurengd HGeomfl WL LT oMmID BITeL 2 pflehain L
Geuln FHinEelleln FBHONBEGHF FIOID.
&Beomfl B Lymed 2 mlebsiu L Genip q =k AT
k eraiiig &@eomfl 8L 1ompsled
k=m.Cc (m.= &6euomfl 18 L fetr Hlemm, C. = &Ceomfl 16 1L Metr Geuli egmLsImer)
> Bymev 2 mlehFiu L Gennnd 2= my Cy AT
my, = biflewr Gomeomit memm
Cy = Bwreori Qeur giysHmer (4184 kJ K'mol™)
»  AUc=q+q
=k AT + m,, Cy AT
=(k + my Cy) AT
> Gafbs Seneaem_w AL Qurmenenr (QueFTuls sifleosder efiaged ellenss GeuliLib
-3227 kJ mol™) emfiiugeinr apsotd &@eomfl 180 i wompfleduledr (K) walenu  semi_pluleomip.
> IDTBT SQHHHHD 6IeiHTe0Ll OMBIBHMS SIPHEHIL FIOTLITL Q6N (PEVID HEMIdBAL_GVITID.

Y V VYV

0 _ 0
AH. (SIpdHsID) — AU, (Boea) T Ang,RT
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23. elflolenl_H60 1OBHID FHHIGHHO GFulsopenpuisr Gurad GFuBD Galensvenul HemToba([Hb.

>

>

YVVV VY

@@ Biomed HeveTluIsLL] euTUjmeIS ClEBTERIBeTen A 616013 GHBIHG .

Ceu GU uFLYenLW 2 _JruledBn IRSHHUL 6T Falgul GSHT6ITH0EmN6T l

1B HBHIHOBTEMTEGEUTID. | |

Siemolievisiten sutujellen Henoleney (Vi) Oeuefl oipSHHD (Pext)

UH 2 61 IPRHHHMS (Pine) ol oifHsons Qmabeo Curs A s

SPSHHWTIH 2 6T0HTHE HHTHMSI. i T

Pint 2 sitenqpsaonendl Pext & FoonGld euengulled HenL GLmiD

Bmigl sensieney Vi UGLD.

@bpselsd ool g5 Catemev QFuUILILLIGEBSH (+W). elerGer
w =- FAx —» (1

AX etaiiLg HHHIGHIAT Curgh oipsHa BaiThe HMID. F eraug eumwjelenr 16g GawisoLIBLD

ellema.

f—

F = Pee. A — ()
F wgiuewu eq 1 s Lysui W=-Put AAX— (3)
A Ax a6iiLg Harslenaley gBLBID BMID. elenBe] A AX = Vi - V; aefle0

W = = Pext. (Vf = Vl) DAV \D R (4)
W=-Put (- AV) aimmeugs (Vi < V)
w= P AV s —> (5)

semwlder g Geuensv QFULILILILIGaISHTED W CHIGM WwaHlemL CUBIBBH. DIRHSLOTEIHI
rleduirs  GmIILgHe0emey. FHhighHeUe @eItaTm Hensouleid saroenalrerg dv ereims
miswienflul Sieneilsd GHenpaHBHl. @bbspamefey aumuieler g4 GaFuiuinn L Galensoulrerg).
Vi
Wrev = = .[Pext. dv T (6)
Vi
FHMIGH0 CFweopemsBuiled OeueflIPSHHID Pext HTH SiHWOITNET DIIRSHBHHMSH ST IQEVID
UIOUTIRHID DHBOTH RHBGLD.
Pext = (Pint + dP) B (7)
allfleuenLsHe0 GFwedpenmulied OeuaflSIPHHID Pext UIH ADIOLLTHT DIPHHHMSH HTLIQEVILD
LUIOUTIRHID GHMBUTH RHBGLD.

Pext = (Pint = dP) WA (8)
QurgienTas  186TOFUI6O(LPENBEHEHHSG,
Pext = ( Pint il dP) - (9)

1061 HILHHEMENB6IMNED @) F(HHIGH60 QFuIsOIpenB GalensouITendHl DIEHIOL L6
2 _GISIIRSHHHHIL 6T OHTL LTS

Vi
Wrev = - | Pine, dv — (10)
Vi
HeLeduIsOL] eITulemeld CBTeRIB6iTeN DML ILNBE,
Pint V = nRT —> (11)
Pint = %RT e R
eq 12 e w&uenu eq 1060 LiFgHui
Vi
nRT
Wrev = = .[ — dv
v
Vi
Vi

dv
Wrev = - DRT j —
v

Vi
v
Wrev = - NRT In ( —f )
Vi

v
Wiey = - 2.303 nRT ( V—’: ) — (13)
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» V>V (elfleuen_s60) etafled Gauisoipenmsuled (Siemioli]) Qw1 Geeneouimeng
eIHTGM  1DAILEmL_UIG).
» Vi<V (amnigsHeo) eefled GQaFuwsowpenpuisd (Siemioii]) Gauniin L Geuensouwimendi
Gri@n 1A emL_wig.

24. @@ Beveduwisvl] eutujelg AH @b AUs@id @emt Bui 2 eiten Qamienul aleurfl.
FLDGTLITL_196VI6T6N @IOeITH 2 mIienLujiD ellend@Has?
> @@ SAMLILTETG LTHTH SH(LPSHSHSHET CUMg! JHLBLD eT6iTHTeLLT LOTHME MG AH
HetTeumLomm)
syyumblemeouilso  H; = Uy + PVi—» (1)
@migl Blemeouilso H, = Uy + PV,—» (2)
eTeo1&mevLNuilev efHUEGLD MHMW eq 2 - 1
(Hz—Hl) = (Uz—Ul) + P(Vz—Vl)
AH= AU + PAV — (3)
Qeuliu@wissallwed (&ed alidlliug AU = g+w
goerur®@ 4 o UIgHuil AH= q + w + PAV
aFTeuH (W =- PAV) eaflsv
AH = q; - PAV + PAV
SJAH=q, BT Lk C))
qp — 6T6iILG| LOTMHTH (PSS Hlemeouiled 2 MlEh&FLILILL QeuLiLLD, @I 2 6TEhamm QauluLDd 16060
Qauliu SIL&SLD eTTULGEMG)I.
allemeru® QUITHLSEHSS (pTwUblenev) PVi = ni RT —— (§)
aflemen QUITIHL5EH5G (@MIS Blemev): PV, = n, RT — (6)
eq2-1
P (V,-Vi) = (n,- ni)) RT
PAV = AngRT —» (9
goerur®@ 8 m swerur@ 3 6o UipHuil
AH =AU + An(g) RT——» (9)
> AH = omBr 9110555360 6I6aiiHTeoll  LomBBLD
> AU = 10181 SI1pHSHHH60 DISHYBBEL LOTHBLD
> Ang = euru] Heweoullgvisiten ellenarLi® BEBID ellenerOUTHBL Sefledr GLomevserier
stemreuill bemaulledr GeumiLim®
» R=aumuj wmsled
» T= Geibenev.

25. G&Mg WD §CaTmem® U5 S H 60T Lig & Fa® QMHMmev &6aurSHSHI(H LD LM M(LPS (LM 6w

allend (&5
AHy
Na(s) + _— > NaCl )
AHj3
w ]
AHy

AH,

v

AH; = ugnisorgeder GQeulnnp = 108.7 kJ mol
AH, = sweflwundan oypss = 495.0 kJ mol™

AH; = iflens <y BBed = 244. 0 kJ mol™
AHy = 616080 e BT L LD =-349.0 kJ mol
U = ugs 0B Ubsed = ?

AHt = o _moumtgeo ersiisreoll = - 411.3 kJ mol™
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27.

28.

29.

30.
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AHy = AH; + AH, + %L AH3 + AHy; + U
U= (AHy)- (AH; + AH; + % AH; + AHy)
U = (- 411.3) — (108.7 + 495.0 + 122 — 349)
= (- 411.3) - (376.7)
U = -788 kJ mol™
NaCl e Ligs @ uBmsd = -788 kJ mol™

e sL1g.60m QY Hmedlett HmLiLTweoL s emer allens Gs:..
» G=H-TS
> dilerd slgeor summed (G) @ GUITHEHENID FIT LIGHILITGLD.
> @8 @boB WAL U BeneOFFTiLTGLD
> AG< O (adighumLuig) seiefgFens CFusoipens
AG = O (uzmdunb) erefled FLOBENELU|EHL UISI.
AG > O @BrigBwenLwigl)  SHeiel FenFuIBBEI.

» -AG=-w-PAV =0Qwrss Gelemev.

> wiprs Gelliu oipshd Beevseallsd @m GFuisdpens B Gurgl gBuUGD &l igeoT
uBBed GHmey (- AG ) sleiiugl siewioli] GFuiup efiflauensHed Geuensvenwt Heally
SN0 mhEH CUBEHIQUI AHBLLF Coueneod@&HF FLoLD.

Qe @uisbsselluiedsir Lgedlul eidlenuld gnml?

> @uenih GeiciBoim Geili BHeneoseleDenen DIEHIDLILIE6T HeNGHHEIULITE APIBITID SIGNLOLIL|L 6T
Geulin Foplensouiled QMmBHTEL DbH S DHILILIBEHD HhiBEHHG6M Gauli Fioplensouied
B\MmBGID.

Qe @uisbsmelluiedeir (1p&Hev eldluier LIsLBaIMI FnBBIH6T WITenel?

> eTLQUT(LPQASELELILD, (6 SHHMEVIEHT @B GMUIILL 6Ums WOMEAMECHT, SAGHMG FLOLOMET
3lemeysiTen MEMIT(H eUME WITEST 4 MHM6L &6vuTlqLILITS 2 (heUM(EGLD.

> @b oL HMID F 60 S HleunmMie QLTSS 4MMEL 6, mjled.

» " HMmeL 2388 Calm,Sifl&HEColT (1DIq WITE| S460TTEL 62(Ih UM 4D M6V LOMHAMIT(H,
EUMS M6 QLMHMEVITS LOMDHMEVTLD.”

> @@ (WlgWw AHLILNGH 15 SHMEL MMHMLD 6TETLSI G 6Tevsmevullss eulflGu
uflroUuu@d Qaulud S16Levgl GeumesGE FLoLb.

> Qeuliud wmHmIb Ceuemed Sy&liimeu ek AMOLLIGH 1&MHMEmeL WMHMID @b
aLfl&eTTGLD”.

STIETHTEOLT  MEmTUImI?
> @@ simwllldsr 9smmed (U), bhmib Sieuesmolifls Si(psHWw WwHmID &eorieneils
Qu@SSMmHUeLT (PV) 3y 8leummles &o B &6 6T6iTmeLL 6T6tT 66 FILIM|5& LILIGSHIMG.
H=U+PV

Gomeomt Geuiil gL Hmedr euemIUIBI? DIHET DG WTHI?

> e Gomeb GG FletT Qleuliublensvemnil s (b G185 6Ll 2 WSS SHFCFTLOSEST6L
2 MIghFIILH LD QeuLil 9 HMESI6HT 66y G 6T GLoMevTf QeuLiLl 6] LS SHm 60T 6T 6o1
UDIWMISHSULGHIMEI.

> QeuliughusHmefes Sie0@: Comeony Qeuliugmys Smefet SI 2ievE JK ' mol .

umid &Geomfl 6L M6 LweiIs6T wWimenen?

> aflgeo ellenanseiled GenefilLB QauliLbems Semell ump &Geomfl WL LT LweLGEBSHI.

> o ewio1 Qunl seflen &Geomfl wallienu Bitewulds LWSTUBEBS.

> ouemiflens IOTHBH PUISH6T, 2 6Wi6)] LSLILBSHSHIH, Qelg QUL semen GaFmalshseo Gumeims
CxmiBaiemBaeisd UTID &Geomfl W LT LuwsmIGES B
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31. &Ml &1 &Ceomfl LT uBps elendgs?
LTBIS AWRHHHH 60 L OUBID ellewanseaied Mapd Geuli wrBBhRIGemnsn &SI .10 &Ll
&H@oumfl B LIT Qsmedi® SiemeilL6OmiD.
@b HCeorfl 1B Lfleb 2 Georas SHevalB@ LHevTs =
eroemL_GrmGum.’.ip &1 LWSTILBHS LGS BSI owbd N R
@z @m Fmbs Gealnid &HL_GHHM1 QUTm6IT.
sleiBer @M@ 2 meuTGID QoTdhdk Geuupd Hinled
2 eitem HyTeL 1oL BGW 2 MlEhaF ILIBHBSI. Eih; '"*'“_'j —
mifledr Qe Lplensouisd eBUGID LOTHBBIOTEIS
SleMHSBWINILIGHSBSI.
o Bleban L (Si6060g!) GeieMui i L QeIlUSHT e “m e
SaNDeNenel LGOI FLOGILITL I96MLPEOIDBINBHLGOTD.

q=my Cy AT

my, = bifler Gomeomit memm

C, = Bfler Gumeomi Qe gBusSSser (waiy = 4184 kJ K mol™)
> olemenuien GuTE: G S555 Si6T6)] HETSINaNE IOTBBID GBLLTSH NenaIsEnsE

Ab(penBenUIll LIWLBHSHS (LPIQULD.

L T T

Y V VYV VY

32. LSBIBIDTHED 6T6IBITED 6I6T60 7
> 6@(Ih SHevoIold G 6t SlJeublenevs (G LOMMITLOEL
>, ChQns Uy Hlenevs & LoMMILD (b QFWEOUNMM LGMISLOMGED 6T6urLLGSIMG).

33. ellenell G6EWIBID 6TEMBTED 6T6I60 7
> allemen@emisid (Q) 6T6iTLg)l “gLohlemevmm Blemevullsv, allemserailem e QLI (,L & erfleor
QEmleys efletr QLS SMmusveflih@Ld, allemeTu® QuIT@pL g efler Q&nleys efleor
QAu@SSMHUeLIMNEGLD QLG 2 6Tem aI&IHLD “ 67601 UDTWMISHHLULIG SIMG).

34. eumewill. - QBT .1 FIDHLITH  WITSH?
AG’ = —RT In Keq
AG’ = HL Sligeor SuBBsd OIBEBLD
R = emmuy 1ompsled
T = QealIpleneo
Keq = swmlensv 1ompslel.

8. Quii 1BBID CeudlFFIomlenev

1. Gafdlelsv ebGHels LOMBBIPID GEeLemsv 6Tall6d FIDHENEOUITENSH 6J601 GRUIKIGF FIDBlEN6L 6T6ar
SHSULGSBSHI?
> Gamlelsv eabsells LIBBULD @sveors Bursl  FwBemeoulsd (WaIGamadul  eflene  LOBBID
NenBearmadul elenen pdHul SremBio Fiowmen CalssHdled MsIpha CoTamngmbHBH. GlosvID
CQufilw  oemallsd WIBBLD gHID  aBUGaIHevemev. aaiiGen CoudsF FloplensowiTend RUIMIGSF
FLoPBlewe 61601 HHBHIILBHBSI,
2. e elemenruilev, ep(p (SMILVILL Qeuliumlensouiled Fomblemev MMIES] LOMMTS LWSILILNem 6o
QUOHMIBSHSIMG Qedr FHIILWD WLIMHTLEL QH&HEGM? aflafl.
> @@ oNeneiuTendl FIOBeNevenUl SIENLU|D aIed] @@ GBIl L Gerliuplensouied  Floplensv
wrpled wIprs waHlemu CuBMlhme@ICUTE Q WwaHII TECHTeHICL. MBI, Floplensoued
Fuopensv ompsled AU  Q wAUUD FoOTH 266N,

3. Kp pmib Kc 6@ @eoLGuwimer QamLijy wrgl? Kp wgliumarg K %@ &L 661U M S meor
P TG5HHISHMLIGM6 &([HS5.
A
» Kp wmmib Ke 6@ @eoLCuuren Qgmjy K, = K (RT) Mg

> Ang =0 el K, = K.
» easr Hy(g)+L(g)=2HI(g) [@gv Ang =2-2=0]
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4. gwobleneouilev, aumyssefletr ep(bUlgSFHmearailemeruiled aflsner allemenCum(me6irs efleor
Guomevsefletr eTcvaremflsemawmang allmaru® QuT@beTseaflsr GCLomsL&eleir 6T svoresells ama e
aflL 2185108 QUhHEHTeL, Ke 415 Kpenl aill. AHH0MsH QHSHGION S606VGI (G MMaITs
QMG GLom?
> gheneouiled, eumsseailstt ¢(hUGSSTerT aTlenessiuiied eTlemest el enCILIM(T, 6118 6rTl6tT

GLDITeL & 6M6TT6TETUT6UDN & 65185 LI T6TT Gl 6M68TLI (B CILIT(IF 6118 61M6TTGLO ML & 61T 63T6 T6TTT66UT 85 6T
QL 9i5&Ms QHhEHTe, Ke o6t K, snil eI genpaurs @maoLIo.
7 snjemio Ang  weng Gpigmlenw Qupin. senGsn K, > Ko ou@io.

5. allemevn (g 6uu18 S &lett 6T vor LOFILIL FLomlenev LomMIeSIuileir 6T 6var LoGILIeHL eIl HHSHLOMS
A HS 6L, allmeaTmarg) FLBlmevml AL 6ThHS Hlengullemerr CHIT&HE [ (IHLD?
> elenenuimengl Foensvsnul eniuwl LerBeamasdlul HenF GBTHE HBHLD.

6. Ax(g) + Bx(g) = 2AB(g) ; AH — etdlieml eTetim elleneruiled QamH&SULL B 6T (LHevs sam)
BILF18 6T L6LGoUM| allenetrssevemeudemen NFHUeOSESEMEI. (A - Aoy, B - HeLD)
CLPLG. W SH{6BILDLIL]

i w 7| [Po g [®a®

< ®e 0 ®gl0t®

Sewwiy | @ G 8 a @ D o
eroyflewsouilsd (x) ¥)

i) Kp bmmid K¢ wblemeo wmmledlullsmest & 6u16 816 g60:
Ax(g) + Ba(g) = 2AB(g) [A-deuly B —mevid]

[AB]?
Kc=— [ AB = 4 Gumsvameit, A = 2 Gomevameit, B = 2 Gumevseit, V-oersietey]
[Az][Bz]
42 16
[2/V][2/V] 4
Ang =2-2=0 eaiGou K, = K.
S Kp = 4
> i) STLA (X) Qﬂmma%&s\)mmujlsi) [AB = 6 Gumevasit, A = 2 Gomsvastt, B = 1@wmevaeit, V-sarsisney]
Q=GianT = 7 = 18

Q > Kc ereuBou elemsnuimengl LlenBeumabaul Henauisd Heml GLIBILD.
> sILE (V) edlemensHae0meuliley [AB = 2 Gomsuassit, A = 3 Gomsvamet, B = 3G@wmevasit, V-sarsisney]

v s
=gy - o~ 0%

Q < Kc ereniBeu ailemsmrimengl (wpen@enmasdul Hengullsd HemL GLBILD.

> iii) gomlemeoulle 2 6o &evmeuuiley, oi(Lp55HMS AHSHSHHTEL H&(PLDd ellemeney:

X Fiopensoulspieiien  Hevemelulled DIRHBHMS DAHBMEGID CUTH DIBHBG BeNemTUITEN
SleNeile0  HIDIENE)| GHOBHBH. 6l6Gal Gemd FIosi OQFUIUID 6IHBUIED G 6HBEIT6
BGomebmelT 2 6item HemFenul GpHTHa FIOBHENsL BHBTHBSI.

X eumuy Blemsouilgsimer el emenLI(h Gl L_as61il 601 Bromsvaerfl 6T 6T603160T hEM B LD,
ellewenQuUTHL Heflan  Glomsvmerilan eanmenflbensulld Fowmed (Ang = 0) 2 eitemr  Gumgl
IR SHHHITEL FLOBHENGOWITENH 6T6lalldH LUTHUHUUILD SIeDL LTS,

7.60 — FTLelWi HHHOUHMSD UOFUIMI?
> FLhleneouTiev 2 6iTerm SsmLoLied B ep (b LTSN HLHGHILD CUITE, SILILTEILILTN6TTEL
gmu@Ld eleneallenss F(E CFIWLLD Henguiled FLohenev GeiTenend HTGCe HSHJSHH
Sleuanenerensnest Fifl QFILIG] QG TeTEBLD.
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8. a) Hx(g) + I(g) = 2 Hl(g) b) CaCOs (s) = CaO (s) + COz(g) ¢) S(s) + 3F; (g) = SFs (g)
Gumetim aflemeIHmeTs IS GCmHGMILNL B siTer speuCeun  allsnerseafleyib, allsmen allsnen
Qureflstr stenailmarnglsHss &earslamaillamel H&H&s 060G GMMES Gelswsi(HLom
6T6OTLIEN S & & 6vo1(h Lillg..

» &8 Fmiedwi OQsmsiiendulediiy 6uTu] SHevenaaulen SHaTdleNe| iHsMNbGn CUTEl  FLOBeneOUITEIS]
aumupleneoulisvieien Gomevdet DFHFSMBGH Hewd CHTHS BHMD. ASHTOUH DAIPRSHID AHHMHH
HRDI6T6Y  GHENMBUILD.

> Ha(g) + Ix(g) = 2 HI(g) eretip sFoplensv ellemeuisy eurwplensouiisvieien Glomsusmerilen  eremrend emd
@m UBIPID FIOWTEH SHUUSTED HETDSTRITEL LITHI LIS E06D6V.

» CaCO; (s) = CaO0 (s) + COx(g) st Foplemey alenemulsd Hemsismenel A HAIUSHTEL ol ener
alemenoUTmLBallal 6] AUH S SEBSHI.

> S(s) + 3F, (g0 = SFs (g) oo Fwplewsv aflenanulsd sedienemel  @GmBLLSTeO  6flener
alemenoUTmLBaflal D66y iHHMBHEBSHI.

9. HeBHTHS alFHlenul euenFUImI?

> 6hg @ CBIsHad, QarhésuulL Geuluheneouiied, sp(h Geudl elenemulleiGousid T6iLIGI
2HCHISHeL, 2 6men allemeutL(h QUTHETSEMser Gomeorm CEMieyseanstt QUEHSSMHLLMISG Chi
Q1&g HGl6L @) (HSH@GSLD.

eNensiTCousild o [eNeneTLGAUTHET)
X elaiLg Sl elemenB GUTmeimeien Couglallensiids Fml alldlsd @GewisID Y GID.

10. Foplensy ellemsuiledl HemFenul eIINTH] HEWILILITUI 6I6TLINS il ?
(goplemev wrPled) Ke < 10° ereflso LTeirBaummesa alemeiH@ FTHBHLOTGLD
10 2 < Ke < 10° arefiev apeiBearmpElul ellemsarGuim Bisvevgl LlsnBermadlul  eflemsar@Guim
el ghFuN I ILIS 60Em6L.
Kc > 10° eraflsd (WerCamTHhHW allenendd FTHBLOTGLD.
Q =Kec, agibCumg) ellenerLnBlenseoulied 2 6Teng).
Q > Kc, e1enIbCurg) eNlemeiLig) NenGeam& Sl Slengulled NSS! SiHTeug) eMensotLi(hQLIT(H6T
2 (HeUTHME!.
>  Q <Kc, s1spIbCUTg N6 (LPTTCITSHIL HenFuNed RSLDAMG. NG TeUH)
NN ETCILIT(H 6T 2_(heUTSHMS)
11. 3Hx(g) + Nx(g) = 2NH;(g) etetim eflensoruilest Fiomblemev el Kp wmmid Kcssmeo
QUITHIEUTET FLOGHTLITL Ig.6m60T 61([H6)
Kc = [NH;]? — (pNH;)?
[Hz]® [Nz] (pHz)3 (PN3)

VYV VY

[NH3 ]*[0,]”
[NO ]* [H2 O]
5 HY FeT QEFLWNLLL Geudl FLOGTUTL ML G(H5.
4NO +6H,0 = 4NH;+ 70,
13. &L0hlemevuiled 2 aTensp@ aflsmeuiley, fh eUTW|SHSmeT GETLULZTEL B (LD ailemeney 6T 6BT60T?
» IpT SHenSleneled FLomeneounled 2 een ep(h  elleneoiuNled, LOHG euML&GSHemem GEILLGT6L
FLOBENEOWITENSI 61hEH LTHISHLIUIID DjemL_WITSH].

12. swBlensv wrmed w&iy K¢ = 6 QBT s(H FLOMHIEH6L 611165)6075 8 IT6oT

14. Keommibd Kce 6@ @emLCuwme QgmLjulsment euhedl.
xA +yB = (C+mD

1 m
gopenso omled Kc uler wahiy Kc = % —oo~r 1

1 m
goplenso wrpfled Kp ullewr wghiny Kp = % 72

HsLEOUISOL| QITUIF FLOGTLITL 19 63TLIG (or) P= ERT
eienBer LG pHH (P) = Guomeori GQaFpfley x RT
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sGar (pA)* = [A]*[RT]* (pB)' = [BJ[RT]' (pC) =[C]'[RT]’ (pD)" = [D]" [RT]"
@FHeit FHIHenen FLoem®B (2)s0 LIFguil
[] [RT]! [D]™[RT]™

Kp = — \%
P = TIAX[RT]* BP[RT]Y
[C]! [D]™ [RT]!*™
Kp = epirey
— [ ] [D]m (l+m)—(x+
Kp = 9 D" rpp N 4
P = G pp RT]
Kp = Kc (RT)™ —> 5

15. eumTemil_ aBMI1 FLO6ILITL Igeneil  eIHel?
> SILL&SLIge0Mg,MmmeL LMMHMSHAMGLD FLohlenev LOMMIENSGLD QenL CuILITend Q& ML L.
AG°=-RTInK — (1)
AG® = AH° — TAS® — (2
gt ) 8 o MpHul.  —RT In K = AH® — TAS® — (3)

FaUTG (3)g2 TBlWemLDES InK = = Ve — —
Fwoeum® (g Geiliupensvenuill GLITpIg auenBUIB  GlaFuiul
d(ink) _ AH°
i — mr? —

@3l euTew_amml eIendBUTl (B FIOGHLITL TGLID.
Fweur® (5 Geutuplenso Tiwsmid T2, Fwpenso wmpledsst wpenpCuw K woimin K spaw
616LEMEVBEHBHHemL_Bul  ClFHTensHuiH @&u'_lu_l

T2
NESH AT
fd(an)—— o
T1
S AHO| 1
& Wi
AHO
InK, — [nK; =——sz T1

KZ AH TZ_ T1J
"K,T R I'T,T,

Tox T1J
T, Tq

AHO ]

log K, 2.303R[

T o006

@z eurewn_amml QHTenduil (§ FIOGILITL TGILD.
Im ellermdameir:

16. Fioplensy 1omsled  euenyuIm?

> OaT(R&SUULLsp(h Qeulitmeneounled, Fwomenso eXlleneuruilesl FLO6TL(RGSLILIL L. FLOGTILIML lg.60 2 6iT6r
ellenst elemeLICUMT(ReNT&aTlest GLomeomy M6 semeT Slemeudasst Goudlallemeiddam| aN&HLILIGHE
2 ILTHFHUULLG60T  QUHSSDHUOMISGD  elemeutlil(y  QuTpendeailesr  Gomeomy  Q&Mieysdamen
slmeusaflest  Goudlallemenddam  aASHUIUGSG 2 WIHHUULL G  QUHSSDHUVISGLD

@enLGuiwimen e&GLD 2 (5 LTI QY @GLD. @Lbommied FLohlemnev TMIEO! sTETLILIHHME.

17.  2S0;(g) + 02(g) = 2S03(g) e aflewendsaren Ke woBpio Kp wahlisenst 611psis?
KC — [SO3 ]2 Kp A~ (pSO3 )2
[SO2 ]? [02] (pSO2)3 (pO2)
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18. Fioplemsv 1ompsledulledr Liuleiissir Wimene?
> H&y allene 655enguiled H&(LHLD 6T6ITLIGHEME S6TNES GUISILD.
> allenert Hs(LpLd Slenelleneuid Siomefés @Uigvilb.
»  &Lhlmeounled 2 e eXlensttL(B LML 6T&ET LHMILD aNeneaTeleneanLICILIT(L6T&6T QF M6y &H6nerd
S6votL_ Ml @UISVILD.

19. elewen @G6WIBID 6MeDIUIBI?
> gwhlemeowmm Memeouilev, QHTEHSSUULLs(H GeuliLblemeounled, element eNemaTLIGILIT(R6TS6rT60m
Gumeormy  Q&Mleysemear  Slemeudafsst  Goudlallenenddam NAHSLLUGEG 2 WTSHSHLILLL GH6oT
QUHSEHULMIGGD  alleneliul  QuTeaeflsst  Gomeormy  QFMleysemeT  lemeudariles
Geaugafemensdam eNSSHLLGEG 2 WTSHSLIULL G CQLHSSNHUOMISSD QenLGuiimer aN&IHLD
l6M6TT (G 6TISLOMGLD

20. HI 2 _@meurged Fioplensv oflewenssten Ke wipip Kp wduemu  semsdBa?
H:(g) + L2 (g) = 2HI (g)

H, I, HI
UTDLSSH60 THHHIBOHT6Te I L Giomsvseiilen sreuientlbend a b -
allementb@L_LIL L. BLomsvmelei  sreuitemi emnd X < _—
Foplensoullgvisiten  GLomevaee  erewTeui Hend a—-x | b—x 2x
goplensoulled Gromeorni GlFnsley a—x | b—x Z_x
v v v
[HI]?
BenBHTHSE alHiLig K. =———
¢ [Hz ][Iz ]
[a x/v]
Kc =

(a—x) (b—x)

n
Kp wspid Ke @eo Quumenr @Qsmiy K, = K¢ (RT)

Ang =2-2=0 eeiBesu K, = K¢

4x°

G-

21. PCls5 Alongaum_sed Fwopeneo oflenenssten Ke wopmip Kp waienu  saniébaBa?

PCIs(g) = PCls(g) + Cl2(g)

PCls | PCl; Cl,
UTDLSSH60 6THHHIBOHTaTe I L Giomsvseiflen sreuientlbend a - _—
allementb@L_LIL L. Blomsvdmelsi  sreuitemi emnd

X [ [
Foplemsoulievisiten Giomsvameriied  sreusientlbend a—x X X
gwPeneouled Gomeori O&miley a—x s x
v v v
PCl Cl
BenBasThs efFig KC = [PCls Jicly ] —— (1)
[PCls ]
[HH 3
—_—
Kc = (a—x)V (3)
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A
Kp wipn Ke @eo Quumer Gsmiy K, = K¢ (RT) Mg
Ang =2-1=1 gaBen K, = K. RT)! —— (4)
Bevedulsvl] euTulF Fosim igeiig PV = nRT

RT=PV/n
Kc oo RT g 4 AU Kp = ——— x =¥
C LoBMILD walenu eq (4)sv WgHui Kp = P X N
x2 PY
Kp = D% X @ [n=(ax)+x+x=(atx) ]
Kp = —t— s
P\ (a—x) (a+x) ®)

22. NH3 2_@meurge0 Fwplenso elenendaten Ke wispin Kp wdiemu  semssBas?
Ny(g) + 3Ha(g) = 2NH;(g)

NZ H2 NH3
UTDLSSH60 6THHHIBOHTeTe I L Giomsvseiilen sreuientlbend a b -
allementb@L_LIL L. BLomsvamelsi  sreuitemni emd X 3x _—
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