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Lyvulutu3uubh {uuure

vusuptvbhuuuere

Zupgbh nuunghs

unphnipn Eup tmwjhu wnwewnpuupubpp funwpk)] pun hbippuljwinipyu:
Nuunhp  Juwppugkp  jupupwbymp  wpwownpuip: Bpk  sh hwennymd  nplk
wnwownpuwiph whdhowwbu yunwupiwk], dudwuwlp ptwgbnt tywnwlnyg Jupnn tp
nput wunpununtuwy wybkjh nuy:

LPluwn-gppnylh Lokph punnwipl) vwubpp Juwpnyg kp oqunuugnpdly ullwgpnipyub hwdwp:



Nn owpp k tbpundués N114 wwpph wnndh wipnupht HEjnpniughtt oskpinh
L Eyupntughtt pmtmdlip b plitnuthphtt wunuubk)hnipyniup:

—_

...5f146d1° 7s27p3, p - muppkph
...5f146d197s7p?, p - nnwppkph
...5f146d197s'7p3, £ - wnnwppkph
...5f146d1° 7s'7p*, £ - wnnwmppkph

B W N
~— ~— ~—~ ~—~

Swpph hgqnuinyh quuquéuwghtt php 02,267 wiuqud UkS E wpnunuubkph pyhg:
Zupnth E, np ulgupnuubph phyp 38 E: (1 pu b wmwpph phdpwljut tipwtip:

1) Cu

2) Zn

3) Mo

4) Cd

Spdws E gpgruis Jhdwljmd qunidny pinph wwnnuh 3-py Kubpghwljwt duljupnpuljh
K Eyupntw-qpuphljuljut pmuwdlp:
.. 3s[F] 3p [F11TH]3a flﬂﬁfl [ ]
i
@)

N Upwiduwh pwinnughb pdbph mkh A b B inunbpn iyyws Hbljnpnubbpp:

1) dhuyt uyhtiughte

2) qiuwnp b uyhtiwghl

3) qiuunp, opphinwjuyht b uwghtuyht
4) qiuuynp, ywqhuwlub b vyhttughe

Zudwinih  pnb wwpmbwynng bpm  HEjupnhnitph HNO: 1 NH:NO:
hujwuwpudnjuyhtt jnudnypubph hwjwuwp Swyjwjitpnd hwdwtunit hntp
pwiulp n’p nhupmy wbh UkS iyhih:

NMuunuuppwmund phnpduws HEyupnihnh 24 dn) wnnd yupnibwlng wdnih
quiqusdt (q) L.

1) 282
2) 192
3) 141
4) 384



Oppu’t E whgmp wnudh(II) unyy$unnh hhppunugduin unwimupn Hpuquhwb
(4/dny), tpt tpw |NLSUW L vnwbnupwn Eupwyhwib - 66,5 §/Un L, huly
pmpbquhbhgpuinh msdwh wvnwinupn Fipupyhwi' +11,7 Y/ dn):

—_

-54,8
54,8
78,2
-78,2

BN
~— ~— ~—~ ~—~

Upswph pinphnp (nusty ki winithulwepnud: N°p whnmubph ki ghown gy
qnpédpupwigh YEpupbpyuy:

w. Unwowlnid ki Innpphliwghni Juwbp:

£ Ugnunh opupnugdul wwumnhdwan Jinid Fwinhnihnpu:

q. Udntphwln wgnnid Fnpuku hhup:

1) w,p
2) w,p,q

3) pg
4) w,q

PpYustunp opquiwljui vhugnipiniinid wsjuwstth quuqgusuyhtt pmdhup
62,069% L, hulj opwstihtin 10,345%: N ph Euyy pununpmpjundp iympbph Juynih
hqndbtpubpmd dbppy jdpbph pighwimp php:

5
2) 3
3) 4
4y 7

Ukl Unj NasPO: wyupm inulynn gpuihts jnisniypht putih” ung NaCl un]bjughikhu

Juwnpnukph pwtwlp hgkpuquiagh whnbubph puwtwlyp 2,25 wmuquid (hhnpnjhqu
wbwnbtub):

1) 0,2
2) 0,4
3) 0,6
4) 08



L9 ]

11-12.

Spyud opudtiuyhtt Uhugnipyniiikpnud huy hhpphryuyghin Yh&ulnid ki guinmd
wbluwstp, wqnuh b ppwsith wnndibph Juybinnughb opphuugibpp: 0'ph k
&hown wuwnwujuwubph owppp:

CH+ C2H NHs N2H4 H20 H20:
y) sp® sp sp® sp? sp’ sp*
2) sp® sp sp® sp® sp? sp®
3) sp? sp sp? sp sp? sp
4) sp’ sp’ sp’ sp? sp’ sp’

Ugnuught peyh (1), Eputngh (2) b jujhnwdh thunpunh (3) hwjuuwp pumtwljukp
wupnibwljnn opuyht jnwdnypubpp tkpurdws tu fEjupuhwunnppuljutmpini
uunnignn vwpphpnid(ulup):

Npybu wunuuuwh tkpjupugit) inpbph hudwpibpp towithy pyh dund pun
tyuwpmu yunlkpdus judybph wubuempyut' dwhihg we:

1) 123
2) 213
3) 231
4) 312

Cuwn ypnunjhwnhly nkunipjub

Unipkph p hs puukph kb ypunlwbnid oph pbphunpungml hunfuuupilud ok
hunlwpwluywé unnigyudpuyhl dwubhlakpp hudwyunuufoabwpup 1, 2,
1,2:

2H,0 H,O" OH"
@ Q—W5
1 2 oy

0"l k &hon yyunnwupuuiibph swippp.

1) hhup, ppnt, wn, hhdp
2) ppnt, hhup, wn,enip
3) gnip, gnip, hhup, pent
4) hhup, ppnt, ppnt, hhup



Cwppkphg kpkpnid inpiJwé Li dhuyl dEGwlwb whgh dwubhlbkp hpdughl,
tplhnhdh ud ppeyughl hunlnipinibabp nibbgnn: Chnply qunwupnubibph ugb
wwppkpulp, npnud uyn swppkpp bong nunkph ki hunfugunnuufuwh
hEppulwinypyunlp hputughb, Epliphudp U peyughb:

w) H20, HSO+, NH.2CH.COOH
p) HNOs, HSO+, H2SOs4

q) H3O*, NH+*, HNO3

1) NHs, CHsNH2, NH2CH.COOH
k) H2POs, HPO4*, CHsCOOH

q) SO+, CsHsNH2, PO4*

0"l t £hoin wunnwuuwbitbph swippp.

) n,pk
2) wg, q
3) q,u, q
4) p by

0,025 uUn] wgnuulmu ppdh JEpuljwmiqidwt wpynipnid wgnunh wnndubpp
Upwgply ki 4515102 pUm] Hknpnbikp: 0 b b Jepuljwiqidub wpguuhph
putwdlip:

1 O2
O
20

Hs

w N
Z 2z Z

)

)

)

4)

Lhuhwlwh putiwdlitph htnbyuy swpphg w) HNO:, p) KOH, q) HCIO, 1) H2SOs,
k) HCI, q) NH:OH, k) Be(OH)2 npn tip fwpnn ki hiik whupnn jnisnyplbphi
wytjugynn mhwunpnn mbnypubpp (X 1Y) hudwwywnwujuwmbtwpun, puwn
htnlywy whwupdwb Ynpkph:

pH

7 =

v(x) v(Y)

Dnlbp
2)qlq
3L L w
4Hhp L &



Ugnuj dniopuhnp’ NO, b ppnuh gninpohubpp hnjuwgnnid Eu puwn hnlyuy
ntwjghuyh hwjuwuwpdwi: 2NO(q) + Brz(q) — 2NOBr (q), AAP=-23 42 Ainy:
OEjughugh winhjuguuh hkpghut +5.4 49/ ung: N°pl b phwlghugh plipwugph
&hown gduygunnljtpn (nhwugpuidp):

"";:l A B
= F "";_"I
—
hr! =
= 7
—
3 =
E; 2
g =
2 :
- -
nEwlhghwjh nupnnyznd - NEwyghwh nunnuen
E e = °
?g.: I é '
= TE; g_ TE*
3 —
= . 3
= AHE = AH®
g =
3
< £
L
NEwlhghwh nunnnegnda NEwlhghwh nunnnu=gnda
1) A
2) B
3) C
4) D

Zuduyunuuuuitkgpbp nbwlghwitkph nipjugpbpp’ Jughnwdh whpdwiquinunh
ytpopu hwnljmipynitbph b nbkwlghuyh hwjuuwpdwi gnpswmljhgubph gnidwnh

htw:
Drbwlghuyh hunjuuwpnid KMnOsh Jtpopu | f*huljghurh hunjw-
hunljmpyniu vwpuwt gnpsuljhg-
tutiph gnudwp
w) KMnOs + HCl - Cl2+ MnCLz+ KCI + H2O 1) opuhnhy U) 35
p) KMnO4 — KaMnOs + MnO2 + O2 2) Ytkpopu hunnly. £) 25
sh  gpulmpmy
¢) KMnOs + H202— Oz+ MnO:z+ KOH + H20 3) YyEpuljwiquhy Q) 14
1) KMnOs + SO2 + H2O - MnSO4 + K2SO4 + H2SO4 | 4) Jkpopu 1) 6
tpjulhmpimu
B)5
9) 15

0"l k &hon yyunnwuuwuibph swippp.
1) wlU, p4G, q19, 1%

2) wlU, p4, 329, 131%

3) w4F, p2G, q39, n49

4) w3U, plG, q449, 319




U un] pwtwljny pugujuwppent yupnibwlnn opuyhtt jnudnyphtt wykjugpty ku U
Uny putimyny tunnphnidh hhnpopuhry: 01 pp upny Ehuky gpudtiught gnighsh
(pH) whpnypep b hyne :

1) pH =7, putth np unnugnud k skqnp wn tunnphnidh wgknunn
2) pH > 7, pwtih np unnwugdws wnp hhnpnjhqynud £ pun wihnih
) pH > 7, pwth np unwugywd wnp hhypnihqynid £ punn junhnuh
)

pH < 7, putih np uinnugdwé winp hhnpnihqynud £ punn wthnuh

3
4

Pnwljwut hwuwuwpdwt npjws hwndushu® ... + e — Cu? + H20, n’p qnuq
yniptph hinjuwqpbgnipniut Ehwdwwywnwujowbmd:

1) wnudh (II) opuhy b wnuppnt

2) wnudh (II) opuhn b uhjhjwpent

3) wnudh (II) hhnpopuhn b wnwppnt

4) wnudh (I) opuhny b puiuinpuopustimljutt pent

19-20. Spdws E phihwljui wmwpptph htwnbyuy swpptpp:

1) F,H,O,N
2) Na, C, Al Si
3) S,C,P,Br
4) C,N,O,F

1 'p owpp bEpunyws wwppkph pupdpugnyl b gudpugnyl opupnmgiul
wunhdwmbbbph wnwppbpnipnial Fanybp:

1

N

S W
N N N NS
A WO N =

1 'p owpph nmupplph pupdpugnyl b gudpugnyh opupnuglwl wunpSwbbkph
wnwppbpnipnibbbpl Ba 1, 2, 4, 8 hwmdlwwwnwufuwinupup:

1

N

A W
N N N N
A WO N =



Spdws dbnwnubphg ykh hwjwuwnp quiqusutpny hhnphnh b thuphnh
Juwununipyp opny dowilbjhu wnwewtnid k ququyhtt jpwuntinipr, nph juwnnipiniu
puw opudtp 2,658 k: N°pn kuyn dbinunp:

—_
wn
-

N

~— N~ ~—r ~—
oy}
QO

w
@)

a
Mg

A

Guhnwdh juppnuwwnh jnwsnyp wwupnibwlng tplnt hnpdwtinputphg wnwehtht
U ynip wykjugutjhu wnwowmguy bunnjuwsdp, hul kpypnpnht £ ymp
wykjugubihu Yphht wnwgwguy tundwsp, uwljuyjit thwdudwiiml whgwngtg
quiq: Zunfwpulju]ws ymphph htnlyuyg swpph’ 1) HNOs, 2) AlCk, 3) CH:COOH,
4) NH(C, 5) CaClz, 6) NaNOs n’p hwndwplibph htn b hundpliljunid & b R igmpbpp'

hudwwywnwupwbwpwup:

1) 5u3
2) 52
3) 2L 4
4) 215

Uhwgnipyniiutpnmd +2 opuhnugdwb wuwnhdwb gnigupbpnn tpynt dbkwnwnubph
hwpupbpuljui winndugh quiiqyuisbph gnudwpp 89 t, hul nupphpmpyniip 41:
Uy dbinnwnubph npnowijh quiquény jpuntnipnp pudwily Eu Epynt hwjwuwnp

dwuh: Uh dwup winuppyh wytgniyny dpwlbjhu mbgunngtk) ka | (Lw.) qugq, huly
Ujniu dwup wyjuynt wykgniyny dpwlihu hhtiq wmbqud phy swjuyny qugq:

Nppu’t E Ubinumbph Eught puninipnh quitqusp (q):

1) 32,2a
2) 2,875a
3) 64,4a
4) 1,4375a

N"pu E nplwg $hpdbinnh weljuynpjudp opughit thgunjuypoid juppundhgh
puwypuyuwt phwljghuyh hwjwuwpdwi gnpswljhgubph gnidwpuyhi phyp:

W N =
~— — ~— ~—
N U1 R~ W

A



NEulunpmd 1 gpkghtt hwjwuwn swdwyukipny $&dph(IV) opuhrn b ppdwushi:
Npnowlh dudwiiml wig nkuljunnpnud hwuwnwny kg hwjwuwpulopmpinia*
2502(q) + 02(q) 2 2S03(q):
Spyws qpudhljutphg n pi k &hoin wpunuwhwpnm wyu qnpépupwgh dudwbul
yniptph Yntghiinpughwuttph (C) thnthnjunpiniup dudwiwljhg(t) uju]ws:

50,

1)

50,

0,

[
D
T——— 50,
/ 50, / 50
3)

4)

t t

Thwgpuuh Jpu wunltpgws £ thunpunubphg dkjh shjugdwi wpnniupnid
unugwd wpquuplipiibph’ Ukinwnh (Me), wqnnh (IV) opuhnh b ppwsth dnjught
hupwpbpulgnipemiip: 0 yniph puypuyiul wpymipmu junugl]h
wpquuhpubph wyuwhuh hwpwpbpuljgnipnii:

v(Me) v(NOz) v{O2)

1) KNOs

2) AgNOs

3) Hg(NOs):
4) Cu(NOs):2



|27 |

Nppw’t t HCOOH + CH,OH 2 HCOOGsH? + H20 tupbpugdwt nkulighuyh thohtt

wpwugnipjniiip (Uny/1.4), bpt 20 p pipwugpnid dpptwppyh hnugkunpughw
2,4 Un}/-hg WJwgqt k dhiigh 1,6 Uny/y:

1) 0,002

2) 0,04

3) 0,00067
4) 0,00133

~— — ~— ~—

Nppw’t £ Ca?-hnbiibph quiiqudp () CaCOs uywpniiulynn bhwgkgwué ményph 1
1hnpnud, Gph Jipehthu nuskjhnipjut wpununpyuh (LU) pyuyht wipdtpn 1-10-° k:

1) 1-10°
2) 410+
3) 6,2:10+
4) 410°

Uuhpwdtow E tunphnudh pinphnh opughtt jnudnyypp dwppk) twnphmuh
Juppnuwwnh jpwntnijhg: Uwnnpl bbpluyugdws ynipbph b gopénnnipiniuttnh
owipphg oguiytny Juqul] muhpudbow qnpénnmipiniuubph b wqnuiymptph ghown
hwonpyuljuminipjuiip hwdwywwnwupuwing puyjuown.

1-tuwnywdpp Phjunply, 2-wnuppni, 3-pnpk;, 4-jniénijpp gninpohwghky,
S-wbjmghky (Uhlsl qugh(unywdph) whounndwl wjwipnp), 6-jwluniu,

7-huyghnidh pinphnh inidnijep, 8-65upwlwl peyh nidnype:
N'pl k &how pryjwpwpp:

1) 7514
2) 2513
3) 5816
4) 5784

Nl k Jhihjugbnpykih hmingngibph pighwimp pubwdlp:

1) CnHons
2) CaHo2n

3) CaHoan
4) CnHons

10



Ubpljuyugus Unjkyniubphg n'pit b wnun]by phbnughi:

H CH4 CH5 Cl H5C Cl
AN / /
Cc=—cC oO=—C Oo=—C Cc=—C
/ AN
H CHs CH- Cl Cl CH-
o g Q. 0.
1)
2)
3) @
4) %

(32-33). Epypinpuyuh UnjEynynd C-A Yuwkph phdp snpu whquud kS £ C-C7
yugtph pyhg:

Appu’ & Fwduwdlgpl mnhy pnpayny hndkp kplpnpuyuliidph ppyp:

1

s W N
~— ~— ~— ~—
B~ U1 N W

Diypy pypwyny hgndlp kplpmpuyjubbbph hhdiuyhl hhgpoghqhg vnugyué pubh”
fgnudlp Eplunnnd ugghpn upng Eihnpiugnly pupd uinugyuws Cu(OH)z-p hkn wnbdh
wynhnjunh wnwowglwdp:

1

w
WN =

> N
~— N~ ~—~ ~—

Pmp-1-kup opuhqmgphl k1 Juphmdp ulhpdmhthmmml ddupwljut ppyh
Uhounjuypmu’ nwpwgiuh yuylwibikpnud: 0°p pwppnud ki
hudwywunwujptwbwpwp tkpungus Jepulwuquhsh dky dnjEynijh Ynpgpus
kthllfmpnhhhph phup b plipwgny nkwlghwih hujwuwpdwh pnjnp gnpéwijhgtph
qnitwpp:

1) 6,15
2) 4,14
3) 10, 14
4) 10, 15

11



Uunnpl tkpyuyugqws k tpkp thnpdwtnp' I, II, IIT, npnbghg Epyniumd
wyupnialymd £ 4-wljut dp phiqng, huly dniumd’ 4 ¢) CBrs: Ipuiighg kplynuhi
unkjugply ki 1-wljub Uj omp, hul djnuhin' 1) bpwing: Cuwn bljuph npnobp n'p
owippnid k ukpunywd jnipupwiignip hnpdwbnph pununpnipinibn:

~—

~ S~ s~

I II I1I

1) CeHg + H20 (I), C¢Hs + Lpwting (II), CBr4 +H2O (III)
2) CeHe + Eppwiting (I), CeHg + H20 (IT), CBrs +H20 (I1I)
3) CBrs + H2O (1), CeHe + H20 (11), CeHe + Lpmting (I11)
4) CBr4 +H20 (I), CsHs + Lpwting (II), CeHe + H2O (I11)

N owpp kb tkpumjws B igniph winjwimidp b C ni D Gyniplph hwpupkpulwi
unjtijnijuyhtt qubguottiph gnidwpp:

~._ _COOH

J NaOl I{I_rl].hnl”a} NaOl I{ ulhtll']:}. Iu{ 3 Llil'tl EI:. hw . KOH [HJU} nnfkgmly
h Hﬁ.:‘? L - .fﬂ'l. T B - C. T D

1) wnniny, 317,5

2) Jbphy pkugny, 160

3) tnpnpubphiptuqng, 124,5
4) 2,4,6,Linpinpwnnning, 317,5

12



CoHu2 pmtiwndlinyg wmbjuwonwship thnjuwqntly E juhin wgnunmujut b §sUpuljut
ppnLubph pwninipgh htwn b unnwugyty E CoHuNO: pmtwdlny 4 hqnutputph
upinipr: 0°ph | iughb wsuepusth puinudlp:

1) ©/\/
2) ?
Spdws E hEnlywy whuywuhnh dnjEynyh wsuwstught juwjuph junnigduspp®

SH
0 0 0
w
HO™™ 4 A NH S OH
S ONH, S o

8niguipfwé nhpplphg npniign 1! inknh Ymibikiw phuhwlub juwbph aqoud
hhnpnihgh dwdwbiul:

1) 1u2
2) 1u3
3) 2u3
4) 1213

13



‘thwgpuith dpu tbpljugugdus kphy uuhpinhg, tpwbughg b pugwjuupedhg
Juquyws puntnipnh pwtuulwt pununpnipeniip:

~wntinipgh ke ohljugus wnbdk jup puynuthu witinh b niikgl)] pauqunphsutphg
Ukh nkhhnpmd, nph wpyniupnmd uyn pununphsh pwbwlp wulwub) k Gplym
whquid: N°p ghwgpuinmyd Ewpnwhuwpn]ws uinug]us inp punimipnmd
opquiuuub yymptph pwbwljuljut pununpmpnLip:

Epanimg Epanfang 0.5
0. 5uimg umg

pugnhnoppm
1.5 1
N\

[pmbu 1 unmp

\

—
i 3
5 g
g
NN
I:pﬂnhln]_D.S__F
by

3)

14



Muuwnhy 22kpp uwnpuwuwnynid Eu wynjhdbphg, npp unwugymd k
nbptdunuwuppldh (HOOC-CsH+—~COOH) h tphikugihlinih (HO-CH2-CH>-OH)

wnihynimkiudwl phwlghuyn: Paswhk u Juunnlbpdh wyu yohudbpp:

I I
__C_D_CHZ_CHz_O_C_CﬁH a1
1) — —n
?I I

+-C—CgH,—C—0—CH,—CH,—0—

2) - n
I i
+CsHs—C—0—CH,—CH,—0—C—CgHy
3) n
I I
+CH,—0—C—CgH,—C—0—CH,
4) = n

Npnowmlh pwtulyny wynkhhnh YEpuljubqinidhg uinugk) i wnwetuyhtt uyghpuw,
nnh qubqyudp a gpundny UkS £ wynkhhnh quiquéshg: Unyt wnthhnh dEY wy
tdnioh opuhnugnidhg uinwgl) G juppntwppny, nph quuqyusp Ypyht a gpuadng
uUkS £ uynkhhnh Epjpnpn idniph quiiqushg: Ujunithbwnb ppuljutimgply Eu
tupbpuguul nbulghw uinuglus Juppniupph b uyhpnh dhol' putululjwi
kpny: Appur’t £ bupbiph unjuyht pudhip opquinuljwh iynipbph JEpetulwi
hountmpymd: Apwybu wumnmwupiul dbpluyughly unwugyws pih
hwqupuyunnhlp:

15



0" winmuukph b £hown jupmd phpgws nkwlghuh phipwgph Hukpghwlub

3)
4)
5)
6)
7)
8)

gbwyyunntiph YEpupbpyuy:

&

E

E 3 2

Crjmmbrpmpsln

Skppmbya pkp

Drtmbgpu b mewan

1-inpp hudwyunwuimbnud | nkwljghwh pipugphtt’ wnwbg junwhquunnph:
2-ynpp hudwyuwinwupwimd E nkwlghwh pipugphtt’ juwnwhqunnph
wnlunipjudp:

Ei-p wnhjugdwi Eukpghwi E juwnwhquunnph wnljuynipjudp:

Ex-p wjnhyugdwit Eukpghwi E wnwig juwnwhquunph:

A JEunp hudwyuwnwuhwtnud | dhowuljjuy Yndwpuwghtt dhwgnipjutn:

Ei-p wjnhyugdwt Eukpghwt £ wnwtg juwnwihquunnph:

Ex-p wjnhjugdwt Eukpghwt £ juwnwhquunnph wnljuynipjudp:
Cluymp-Jbpowiynip wugdwt  plpwgpnid  tupwyyhuyh b Euwnpnuyhugh
thnthnpunipnitp jupuws E junnwhquunnph wnljuynipniihg:

Npuytu yuunwujumb bhpljuyugik] £hon hwdwpubpp wddwh fupgny:

16



Spdws E phthujwb nkwlghwtitph mipdugpbp b nppuilg hwndusubp (we Yud
dwju dwubipp):

1) CizHos—=—> CeHis + CeHuz

OH
2) .. —Meorl o ( CHz—CeHa~)n*+D HO
3) HsC-CHO + 2[Ag(NHs):]JOH —22— ...
4) ... — ULSo)Ra o HCOOCHs + H20
5) CsHs0ONa + CO2+ H.O =......
6) CeHsCl +HOH=—.....

7) ....— CsH2BrsOHY + 3HBr

w) Mughg n pit E wpunnuhwynnid ynjhninbuwgdub gnpsppug:

p) N°pi E wpunuhwjnmd tupbpugnud:

q) N'pi E puypuyuwin , ny nupdkih, Fugnphpuhl wpwig junwhquunnph (Gud
Juwnwjhquunnpny) pupugnn nbwlghw:

n) 0 phuhghwyh Uhgngny b htwpuinp hwpnwpbply 6-py phwlghugh
wipyniupnid utnwgynn opquuwljut yhpowynipn:

Nuunwuphnubip bbphuyughly, gplbiny nbwlghwibph hwdwpbbpp, puwn hupgbph
hbppulwinpjui:

Guyghnuth b sddpujut ppeyh hnjuwqnlgmpjut nbuljghuynid dhugt
opupnugumu-Jtpuljutiqidwut gnpépupwughtt ywutmygh) k4,9 q sdUpmljuu pent,
nph pinniiity k1,806 102 pm] bkupnitkp: by quiqwénd(q) Yuyghm
thnpiuqyk):
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Utpwinih, dbkputwh b Ukputwppyh npnowuljh quiqjuény jpwrunipgp

dbnwnulju tunphnidh hkn thnpjuowgnbjhu whpwwngly k5,04 1 (bw.) quqg: ‘Unyu
quiquény jpuntunipnh Ukl wy) tdnwp skqnpugubjnt hwdwp wuwhweyly k0,15 Uny
twwnphnuwh hhnpopuhrn: 2kqnpugnidhg htnn unwugyws 1nidnypp wpswph opuhnh
wdnuhwljuypti ;nudnypny Jowltjhu wigwwndty £ 0,9 Unp Ukwnun:

Luh’ qpuid £ bjuyght jpunimpnh quitqwsp (a):  Oppu’ E Ubpwiugh dnjughb
pudhiip kpughtt ruetmupnynud (b): Nppw 't E Jhpgtuljut jnusnypenid uinugus wnh
Unjughtt qubquidp (c): Muunwupiwbp tkpuyugul) (a—b - ¢) wpunwhwynnmput
pYuyghtt wpdtph duny:

Spywsé & ynudh () unydpn, ppyushu (wykignilny), mgqnunujut ppnr (jupwn) b
SSUpwljutl ppni(juhw): pkp snpu nbwljghwtbph hwjwuwpmdubkp npdus

iyniptiph vhol:
Npytu yuwnwuiwb bEpluyugtl) juhn ssupuljut ppyh dwutwygnipjudp

pupwgnn nkwlghwikph pojnp gnpswhhgubph gnidwpp:
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(47-48). Usluwmduh b $Suph 17 ¢ pwntunipnn juhwn $Supwljut ppeynid jniskjhu whpwum]t] k&
ququyhtt jpwntuniprg, npoid wsfuwsth jpipupwgnip wnndh padht k pulmd
pRYwsuh nip wwnnd:

Nppu'tt FwSpnudth qubqiwép (g) kjuyhl puunbnipnnul:

[lppuw b E SSupwlul preyh JEpulwbqhdul wpguuhph pulaln (Ung):
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(49-50). Bntip upyujutipnid wnljw puphniudh hhnpopuhnh, wdnuhnivh uppntiwnh b
pnpugpustih gpuyhli jményputph hel qniq wn qniyq thnpdkp hpuhubughbihu
iyniplpt wdpnnonipjudp Swhiuydkght, pun npnud Eplnt thnpdh wpyniupnid
wipwun] kg hujwuwp swjuwyubpny quqbp, tpynt thnpéh Jpu Swhuwykg pinpugpwush
hwjwuwp pwbwliikp, hul skqnpugdwt nbkwljghuyh pupwgpnid wugwn]tg 22,6 412
otipunipniu (H* + OH- = H20 + 56,5 §/uny):

[ppu Fi E puphnidh hhnpopuhnhp iynipupwinulp (Uung) Ejuyhl jnidnijpnid:

[ppw TE wunbhnidh juppnbuwwnhp gnipupwinugp (Uung) Ejuyhi jnidnypnid:
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(51-52). 13,35 q wynidhtth pinphny wwpnitiwlnn nudnypeht punn quuqyush 24 %
tunphnidp hhnpopuhn wwpnitwlnn npnowljh quugyuény jnidnype
wykjugubjhu uvinugy kg ttwinphnidh pinphnh b hhppopunwynidhtiwnubph
Juwuntnipn wuwpnibwlnn jnwdnype: Unwgdus jnudnyphtt wytgniny wnwuppnt
wykjugubihu uvinugy kg tnp nudnyp, npnid ks Unjuyhtt quuqyuény dkwnwnh

pinphnh nipupwwyp 4,5 waqud thnpp k thnpp dnjuyght quuquény dkwnwunh
pinphnh ympwpwtmlhg:

Appu &t F hpppopunwynidpbunnbbph dkhwlmb whpnbbkpnid OH fudpkph
gnulwpuyhli phyp:

Appu'tt Fufbpugpud wyluyn: pnidniyph quibqiudy ():
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(53-54). CaO-h b MgO-h hwjwuwp quuqusutn wupnibwlnn pwninippht padupup
pwliuljny pinpuepwsht ywpniuwynn 200 Uy (p=1,0652 g/l})) wnupent wykjugukjhu
unwgyl) kunbph puntinipn, pung npmd wntphg dklhh ququssn 1,76 g-n ks k djniu
wnh quuqubhg:

Oppu'& Fopupnllphg jmpupwilsymph quibgusp (idg):

[ppuw H FuESs Unjughll qubgywé niilkgnng wnh qubqywduyhi pudhin (%)
Ybpotiuljwili jniénijpnid:
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(55-56). 10,88 q ghuljh pinphn wwpnibwlny jniényypht wykwugpt] Eu 14 q twwnphnuh
hhnpopuhn wyupnitwuynn nudnyp: Ztwpuynp nkwlghwitkph wjwpunpg htknn
tuwnphnudh nknpuhhnpopunghijun wwpnitwynn tnp (nusnyphtt wykjugpk; ku

npnowlh Swjuny 1,6 Uny/) Ynughiinpughwyny pinpugnpwish (nidnyyp, hush
wipmyni ipmu whgunnyby k buin]wdp: Thpghtu $hyinpniiny] wnwbdiugnty b, wuyw’

ohjmgpty vhtigh hwuwnwinnit quugqyws: Mupqyly k, np ohljugdwb pupugpnid whtn
yniph quuqiusp wulwukb) k0,45 gpuidny:

Appu &t F pppinpunnnid dbwgué dkS unjuypl qubgiwén] wnh quibqiudp (dg):

Appwt b unjlyugpus pinpugpusih ményph Sujuyp (d):
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(57-58). Zmdwyjunuwujiut yuydwubtpnid wiadtwgnnn thnjuwqnly 7,5 q qihghtp b
15,75 q ukphiip bpwbupnhniibph wnwewgdundp:

Luih” gpund kplpygkupinpnlikph prunbnipn fupwewbnu:

Pty Sunjuyny (), b.y.) quig Gubounmjh pujupup pubulny Gunaphnudh b
whnpnid wnlw Jhpowlyniplph thnfuwgnkgnijeniihg:
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(59-61). 500 ) nwpnnmppudp suthhs Ynjpp 1gptight ppnpugpuisht quiqny, wuyw Ynjpp
pipwiipupjuyp nhppny plynukght gpny |gjws puuh dkg: Gpp 9ph ukphnupp nhyh
ynp nunwinkg, Yniph nhppp ninntght b ywupqkght, np uinugyty £ 0,97346 ¢/ud®
funnnipyudp 500 U wnuppeny: Ujunthtunb Ynjph Uk qglightt npnowljh quuqyuény
Ubtnwnuljub btwwnphm, high wpyniupnmd uinwgytg 3:1 Unjuyh
hwipwpbpnipjuup wijuih b wn yupnibwlng tnp pnudnype:

[lppuw Fii Enkwyh §njp bhphnuwd oph quiiqyuidp (@), kpl thnpdh wuydwbbbpnid
qugh Unjughl Suiuyp 25 1/ing E:

Pl Sunjury () hqpunkghh prapugpushlp tnpduy quydwbblpnd:

Appu'tt F bunnppnid pnbbikph qubqyudp (dq) JEpotuuljmb pnidniypnid, kpk
L EGunpnjpunbbph phungdwl wiumnhdwbn 1 E:
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(62-64). 65,48 ¢ wnuppyYh Uke npnowulh quiquédny pljuph nusknubp «niskhu»
1nwdsnyph quiugust wdkjuguy 1,62 gpuadny: Uwnnwugdws jnidnyph ke
pulnutght ghlhh phptn b wwhtght dhish hupungnp nbwlghwikph wjwmap:
NMunqytg, np phptnh quuqusp yujwut) k0,92 gpuudng:

Appu’ & Flipluph nwplnlilph quiqjuép (dg):

lppuw Fii E pinpuiopnuisih qubqgywdn (ig) Ejughl inidnijpniu:

Appu'tt Fuph qubqiudughl pudhip (%) Jepotuulymi nidnijpnd:

26



(65-67). Uhwjuy kin Ubkwnnwunh mgkinnwwnh 459,25 ¢ wwpniuwynn jnisnypn upwplly Eu
Hitywnpnihqp pukpwn HEjnpagutph jhpuedwdp dhigh wnh gipgubup: Yupnnh
Ypw wapwwnyt) k vhuyt Uk, hulj vuntgynn wunnh Jpu  Gplnt quqhg
Juquws 92,4 1 (u..) ququyhtt jpwntnipy:

Oppu'tt F whnph  Jpw  whounmjws kS  dmjughll  qubqiwény  qugh
hupuwpbpulwi funnipiniil puwn gpudih:

Pty qubigiwény] (q) wpgnl F whbpudkon wijkpughly whnph jpu whounnijud
Eplni quigkph 92,41 (i.y.) hnunbnipnhl 39,45 g/ing Upohl unjuyhll quibigifuéng
kpkp qugbph hruninipn vnwiugnt hwdwp:

Appw't F jupngh Ypw whguunyjws dlnmnp qubqywsp (@):
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(68-70). Spywd k punn swjuwih 10 % ogqnit yyupnitwlnng ogniugdwus ppywshi:

P'tis unjuyny (1, b.yy.) ogninugywé ppyjudhl Fubhpudkon 28 Hepykip iphy
uypkint hwdwp:

Pty quiligjwsny (dg) wiply uipg bymype fulbgunnyh juypandp jnypnh gpuyht
[niénijph Uk 672 Uy ogninugywué ppyjushi unkjhu:

Appuw 't Fognlnugiud pyusiph hupupbpulwi punnipmibh pun 8 : 17
owrijuyuyhl hupwpkpnipjudp opudhb i hkjpnid wupniiulng

(hunlwywnwupnwinupuip) quuquyhl hnupninipph:
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