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udph hwdwpp

‘Lunnwpwith hwdwpp

Zuwpglih” phunpy

unphnipy Eup nwhu wpwownpuupubpp juwnwpl] pun hbppulwbinipjut: Nipwunhp
Jupnpugt p jnipupwiygnip wnwewnpup b uunwupwbitbph wnwewplyny wwppkpwljutpp:
Bpt 2tq sh hwonnynid nplk wnwownpuph wudhowytu Wuunwupiwik), dudwbwlp ptugbne
tyuwwnwlny Jupnn Ep wjt pug pnnub] b nput winpununtw)] wykih nuy:

Qtp wnoll npdws  phuwn-gppniylh bebph nuuwpl dwubpp wquunpbu jupnn bp
oqgunnuqnpsdt] ubwgpmpjut hwdwp: Péum-gppnyhp sp vwnmgynid: Uwnmgynid Foodpuyh

wuwwnwuhnubbliph dbwpnigpp:

Unwownpuwpubpp junwpbinig htwnn sunnwbiwp quwnwuppwmtiubpp nipwnhp b pttwdpny
o] quunwupimtiubph dbwpnenid: Muwnwupiwtubph dbwpnpeh dhon jpugnidhg k jupudus 2bp
puttmjutt Uhuwynpp:

Uwnpnid kup hwgnnmpmu



B’y E gnyg wuhu nupph hwpupbpuljuh wnndwghb quibgdusp.

1) wohmsuh wwnnuh qugush 1/12-dwup,

2) wnyju nmupph vkl wnndh hpuwlwut quiugusp pwth wuqud £ ks
quiiqush wnndwghl Uhunjnphg' 1 qud.-hg,

3) wwpph bkl wnndh hpuuwt quuqdush 1/12-dwup,

4) wwpph 1 Un) pwbwlny winndibph quiqlusp wpnwhwyngws gpudikpnd:

0'nb k hqhlulub kplinyph htnbwbp.

1) Tundwh phjugdwt phihyh (Ynpdpwdh) (nuuudnpytp b ghnpt (nygup
wpdwlnidp, tpp hnuwtp E wigunid nputing:

2) Pnyubph otswnnipiniun:

3) Luyph dwp puljghwbph Ypkhhugp (ekpuuyght fud juwnwhinhly) pupdp
otpdwunhdwutbpnud:

4) Ywpstwgnylt Gpuigh wpwowgnidp, Epp onh dbky hpwlwbwgynid E
EEjupuljut nidtn wupunud:

0" whnnulh & wprm.

1) hhpphnuguwt hknlwipny tnyjiwgynid opphinuybph b Eukpghwt, U dlip
2) hhpphnwugnidt wywhnynid E opphinwubph tjuqugnyu thnpuswsynudp

3) sp? hhpphnugdwp punpny £ 120° wuljyniup b hwuppe Jupnigqusdpn

4) sp* hhpphnujhtt opphwniwtt nith wthwdwswth dupquhwbwnbih inkup

U phuhwljut muppt wmnwowmgunid k U203 opuhnp: Phpl‘lmbhhphg n'pi kU vmupph
HEjupntught pwtwdlp hhdtwlut Jhdwulynd b nppw b E wyn wwpph sqniygus
E Ejunpnuh opphwnwjught b gpujut wmpdtpny Jtpgpus uyhttughtt pywmtwnughe
pYtph gnudwpp (€ + ms).

1) 1s?2s?2p%3s?3p', 3/2
2) 1s°2s’2p%3s'3p?, 3/2
3) 1s22s¥2p®3s23p°, 5/2
4) 1s%2s?2p3s?, 1



Uuunnbtpnud ppugnn obpludhenijwght uhiptqh dudwbwl wnknh E mukumd
htwnlyuy vhgnijuyght nkwljghwi, nph pupwugpnid wsuwsuh Juynit hgninnyp
JEpwsynid k ppywsuh juynit hgnunnuh.

PC+X—>P0+Y

Zuyunuh k, np X dwuthyp hwunhuwiund k ppujut pwunhnwljnhy wpnhnwdubph
dudwiu wpdulynn wdkiudks quiiqiusny] duubihp: 0'p swppnud b &hon
pyws X 1 Y dwuthljukpp:

1) X — nhymbtphnidh dhontly, Y —B-dwutihly
2) X — o-dwuthly, Y — uljunpntu

3) X — wpnunl, Y — B-dwuthly

4) X — ukjnpnl, Y — ypnunnt

0 pwppnud ki iynipbpp puuunfnpdws pun pmpkquwinulibph wkuwlikph’

UnjEynyuyht, wnnduyhl, hptught hwdwywnwuwbwpwp:

1) COg, SiO2, NH4Cl
2) Si, Cynytptu, CaSO4
3) I, H20, CaO

4) NaCl, SiO2, CO2

0°p puppmt ki iyniphpp puuun]npdws puwn dngEyny ikpnud Jugh

pltnuyimipjuits b juwgh Eukpghuygh dhwdudwiul injuquwi:

1) HCl, HBr, HI
2) H,S, H,0, H,Se
3) H,Se, HS, H,O
4) HI, HBr, HCl



Zuduyuunuujuwitkguly) yniph Jud hnth putwdlp, gpuimd 7 -juwybph phyp b

wnlu Juykinuyght b Eyupnbught qaygbph (W juwnn, b swwnn) pughwimip
phyp.

Putiudly 7 -ugtph phy Yw Euiinuyht EYnpntught
qnujqtph pughwimp ph]
w) CO: 1) 0 U) 4
F) HNO: 2 1 £)8
¢ CH: 3) 2 Q)9
) (NH)« 4) 3 1) 10
B)5

'p pwpph prynp unnuwufnpbakph ko dhow,

1) m2%, 24, q36, n16
2) w3F, p29, q3F, 116
3) w3}, plf, g2, n1U
4) m3F, p29, ¢35, n1U

Phpud n'p Uhugn pmitikph Unykynyibpmd unnnditkphg nplt dklh opupnugdmi

wunhdwtp b Juykiinwjuim pinitp skt hundpuljinad.
w) CO;, p) CO, q) C2Hs, ) H20, k) H20;, q) FeSz, L) CzH:

) pgbgk
2) peqk
3) wp bk
4 wqnbq

Uwnuh n'p hunlympjutih E hudwyunwuuuinud htnbyuy huduuwpoudnud

pipJwsd Eutipghwt.
Clg — Cl*@) + e—1254 Uy

1
2
3
4

EEjunpnuh hwinby pbwdwlgnipjut
wljnhjugdwt tukpghw
EEjupupuguuwljuinipni
hnttwgdwt Eutipghw

~— — —



11

12

Lhuhwlwt wwupnph opuhnh Uk Unjkynyh quiuquén 1,33 -10-2 g k: Opuhymd
prwsih quiqubught pudhip 60 % t: Luth’ wnnd tupupmbulnid opuhnh Ukl

UnEynyp.

1) 4
2) 5
3) 6
4) 3

Phpwd tynipbphg npnug ungny kph dhol i wnwegwimiu dheun)Eymyughh
onwstimljutr Juybip.

w) bpwiuy, p) wunbhwly, g) punnpuwopwdhl, ) wgknnt, k) wpnuyuwbny,

q) upotuupeni, k) pkagn;.

Dpnbq

2) pgtq

3) wp, kb
4) w,q, 1, L

13

1 | nudnypenid winlu ki 2 Ung fughnwdh ppodpy b 1 dng bunophoudh ung$pn: 0

umbph b p’uy pualtbphg Yupkh | yunpuunty £hown inygh punqumpmpyudp
|nudnyp.

1) 1uny KoS b2 uUnj NaBr
2) 0,5un) K2S 11 dnj NaBr
3) 1uny K2S L1 uny NaBr
4) 2Un] K2S 12 uUny NaBr

14

Oppw’t £ CO + 1/202¢ — COxg nhuighunh obpuuyhl EpElinp (42), pk npud

ku htnbyu otpdwphuhwljw huduuwpnidubkpp.
Cly + 1/2029— COq + 110,5 12
Cly + Oxg —COzg + 3935 2

1) -283
2) 504
3) 141,5
4) 283



15

16-17.

16

0 pupp ki tbpumjws dhuygl b iympbph putwdlkpp, npnig opught
nsnypikpnid hhnpnihqh hknbwipny thnpujnd t dhounjuyph pinypp skqnphtt
Unw, ppYuyhl, hhttughtt hadwywwnwupwbiwpup.

1) CH;COONH,, NH,Cl, Na,CO3;
2) KOH, HCI, NaCl

3) KNOs3, Na,SO,4, CaCl,

4) NaCl, KNO3, BaCl,

Lun 2SOz + Oz 2 25059 + Q hunfunnupmlormlypnt hunfwlupgh

OtpUwunh&wih pupdpugmup b &updwh hokgnup dpwdudwburl hsyk u
Jugnku phtuhwljwt hujuwuwpuljopmpyut Jhdwyh Jpu.

1) hwjuwuwpwlopnipiniup Yolngh nhyh dwp (hwjunupd nbwljghugh
ninnnipjudp),

2) ninhn phwljghujh wpwgnipniup jukswiw, hul hwlunupdhip Yhnppuiu,
niuinh hwjuwuwpulpnnipjniup Yotinyh nluyh wy,

3) hwjwuwpulypnipniip uqpnid Yoknh nhugh we, wyw nhwh dwy,

4) hajuwuwpuwlonnipiniup Yotnyh nhiyh we (ninhn nbwlijghwjh ninnnipjudp):

17

Zmunuwnnth gkpduunhdwimid thul] winpmd uonudp 3 whqud Ukdwmghbjhu

18-19.

hiswk u Yhnjugh ninhn nbwlghuyh wpwgnipynitip phpduws |
2502 + O2 2 2S03¢ hwjwuwpuljrruljub hwdwljupgnud.

1) jukéwuw 9 whqud
2) dkswbw 27 whqud
)

3) Ythnppwtiw 4 mtqud
4) thnppwtw 27 wuqud

FPhpjwé Eo hknlyuy yniplph phupwliwd pubwdbbpp.

w) Hz, p) NaOH, q) Fe, n) KBr, k) Oz, q) P

18

Ujn ynipbiphg npn g htan E pinpp hwdwapunnwuuuh wyupdubitbpoud

thnluugnmu’ hwigbu quiyny dhuygl npugbu opupnhs.



19

20

21

22

Phpyws Wynpbphg nph” htwn thnjawgnykihu piapp Ygpubinph Jhpopu
Epluljhnipynih unynpuljub wpuydwbbpnod: Oppw’s Euygn ntwljghuyh
UnjEynyuyght hujuwuwpdwt putwwusuhwulub gnpswyhgutph gnidwpp:

1)5
2) 4
3) 6
4)3

0 ymph wfkpugibihu jubswiu bunphnudh wgknunh hhgpnjhgh wunh&wip
onpuyht ;nidnypnid.

1) CHsCOOH
2) NaOH

3) NaCl

4) H.0

0 pwipp ikpunjus iymphph ki hwdwf ogunugnpému npugbu Jpuljubqithsibkp
wpynibwpbpnipiub Uk dknwnutph vinugdwb hudwp.

1) CHa4, Al, CO, NO2
2) H2, Mg, Al, CO
3) NHs, C, COz, H2
4) C, CO, COz H2

0'p ymph nhungdwh wpyniipnid Eunwewimid kpkp nuppbp nkuwlh hntbbp.

1) CHsCOOH
2) Alx(SO4)s
3) KHSOs

4) KOH



23

24

25

0'p ympbpp Yhnwugykh tunphnudh whpopuhnh b wsjuwsih (IV) opuhnh
thnpuuqnptignipiniihg uinugwsé ququyhtt wipquuhph httin hwdwwywinwupuwb
wuydwubtpnud.

w) Cu, p) P (), q) COz, n )Nz, k) C H«
1) w,p,q 1

2) w,q, b

3) P91
4) w,p, b

0’ qnpénibkpp Jaywunkh thkh uny$unh opuyht jményph Hkyupnjhgh
dudwbwul jupngh ypu thiih wdbh wpugq whgwndwip. w) wgh
nigkiunpughuyh hnppuignid, p) wnh inbgknpughuyh dkbugnid, g) Séupmlub
Py unjbjugnid, n) hnuwbph nidh Jkdwgnid, k) winuppih wijkpugnid:

Dpgn
2)pnpt
3)p 1
4) w, q

Php]wsiikphg nph Eopmid jun] jmstyh, unphnudh uny$hnh hbn thnfougybjhu
uy hwnul] htuindwsp wnwgwguny, pngp winnruwjupdhp qnuyyt tkplnn wy, npp
opuyhl ymbniyen skqnp k.

1) CaCl

2) CaCOs

3) Na2SO+
4) BaCl

26

Utununubph fEjupuphdhujut jnenghuyh dudwiuy jantiuy onmd quntignn

tpwpyw uenygutph puypuynuip Yunpnth Ypuugunh (Gywihafh), Ept Epywpht
wdpugyh (uu yuwngh) pEipdws dknwunubphg npuk dky(nd)p.

1) ghly

2) wmpdwp
3) utnhy
4) wnhtd



27-28. Spywé kG wipdwph Ghunpunnh jnidnype b uynbdh, nulini, ujunnpbh n1 wuyunhnidh

27

28

29

30

dnnkp:

0°p Ubnunp Yupnn Egnipu dnly wpswpht, bph tpw dnnh piynukip wpsuph
thwnpuwnh jnwdnyph dke.

1) wymwnht

2) wnhtd

3) yujwunhnid
4) nulh

Lutih’ gpuiny Yhnhulh jnusnyph quitqusp, ke inusnypnud 1 Un wpswph
uhwpwnh htwn thnjuwqph ponpdus Jtnwnp.

1) jywlwuh 76 qpudny

2) juybkjmtw 44 gpudny
3) yywlwuh 108 gpuuny
4) Jwykjmtw 76 gpudny

Pumlmt oph tniniop upnibwlnid E pun quuiqgush 0,04 % Ca* 1 0,048% Mg
hniiikp: By quiiqyudny (q) unnu’ Na2COs E withpwdhow 100 g uynuzhuh gnipp
thunhbklkgutjnt hudwnp:

1) 530

2) 304

3) 106

4) 318

Lwpnpuunnphuynid jud wpynmibwpkpmipjut ke jupkh £ hpujutuguty
htEwnlyu) ntulghwtibpp.

w) Unahwlh uumugnidp wwpqg Giniyebphg (N2 b Hy):

P) Odupughl qughg Ssdpwlpui wmbhhnphnh uinugnidp:

q) Unldh (I1) opupiph b wnnbhwlh hnpnugnbgnipiniihg wgnunh unwgnidp:
n) Epuinhg bapy Eah vinugnidp (pEkhhppunnugnid):

N’ nbwghwibpmu juhwn ssupulub ppoth jud Juiunhnidh (V) opuhgp  (V2Os)
Jupnn b hwunbu qu npybu juwwhquunp.

—_

) B0

2) w,

3) q
)

w, p
> I}
4) w, g



31

32

33

34

0" wingmuub k &hon CiHs puunpmipjundp wsjuwepuishtitkph kpuipbpyuy.

1) CsHs pununpnipjudp Jupnn Gu jhtk] hisybu pug onpuyny, wjbybu k.
ghlruyht unnigjwspny bynipbp:

2) CsHs pununpnipjudp pninp Wnipbph unjtynyukpnid wspowsth wnndubpp
dvhwugdws Lt vhuyt dhwlh juwbpny:

3) C4Hs pununpnipjudp pug onpuyny wshiwepwshuubph hwdwp htwpwynp k
dhuytt junnigquépwyhtt hgnutphw, pwth np Ypljuwlh juyh weljuynipmniap
pugunmu E nupwswlwt hqndkpubph gnynipiniun:

4) Pninp C4Hs pununpmipjudp ynipbpp dhuyt wjkutbp b b niaku dbly
Ypyfuyh Yoy

Ujyhtup pinpuepwsh htwn thnjuwqgnbhu wnwewgty k 2-pinp-4-Ubphi-1-wykunka:
Bpk tnyh uylhip 1:2 Unjuyht hwpwpbpmpjundp thnjawgnh opusith htw, np
ynipp junweowtim.

1) 4-dbEphjykunwi
2) 3-dtphi-1-ykunku
3) hbtpuwl

4) 2-dbphjytunut

Php]ws hnjumqnkgm pnititkphg n ph wpyniipnud Jupkyh E<dmpgh
ntujghuyny uvnwbuy poipwi.

1) CsHoCl + KOH @uppn. 1-p) ——>
2) C2HsCl + 2Na ——»

3) C4sHoCl + KOH p. 1-p) ——>

4) CsHs + H, —N

Thjwutp YpEYhtugh Eupuplylhu vnwugyt) £ dhuyh Eplnt wspwepwshuubph
uuninipr: YIpuighg Ukl Unpkynyp juqudws k23 wnndhg: Aipdustikphg n'pp ihh
Ujniu wsuwmenpwiship.

1) wpnuykl
2) wpnwuwl

3) Eptu
4) pniphkb

10



35 | Puyyk u k thnpnud ppyught hunnlmpmittibpp phpdws swppnud.
Epwlny - phln] — pinppugupnuppent- pugupiuppent- gnip.

1) pniywunud ku

2) nidnuinud, wmyw poyjwtnid
3) porjwunid, wuyw nidbnund
4) mdbinuunud

36-37. Luwn phpyjmé hnfumplnulbbph

X e - Tuny HCL
L — CH —— X ——————*
BC CH, H-O | Tapn H2504

2ny Na

36 | Qppw’uk Xi uXe opquiwljwi vhugmpnibubkph vkjuljwb dnjtlnijutpnd
opwsth wnndtph gnudwpuyh phyp.

1) 6
2) 10
3) 11
4) 3

37 | Npik Xs ympp.

1) Epul
2) tphiku
3) twwnphnidh Ephjun

4) twwnphnidh gihnjuwn

11



38

39

40

41

0pn’tip ki pug ponquis punbpp.

FPhwljwl qugnid wywpni dwlpng Junnuy hinply thnpnugnEgnijpiniip
opuyhl gninpont hkwn pupdp ghpduwumnpdwbmd hwbgbghnud F
wnuowguwp: Upl juybnpkl jhpumnid F uwnugdwl hunlup:

1) wypnujuith, wpnuh Eih, wpnwwbngh
2) dkpwth, uhiptq qugh, Ukpwunih

3) pnipwih, uhtiptq quqh, tpwinih

4) tpwh, Epwtwh, junisnijukph

0" qnygq bbkpundus ynpbpp Junug]kl guoiyngh inpnuihg mnugyws uwyhpup
Juhw &Upwljut ppyh tkpjuynipjudp npEhhppuunugdwt Eupwupythu.
1) Eppiku b pnipunhtu
2) Eppitl b nptphitptp
3) pnipwinhtl b nhtphbptp
4) tphitl b Utphitphitptp

N gbwuyunnlbph £ g&hon wpnugnmu Hkljnpniught qnygkph nkquowndp
dtunh Un kynynud.

(\:.'C;{—H (:j“‘_H f\:;l:f;—‘rH (\:.'d—‘-*H

U

1) 2) 3) 4)

324 q oujuyh hhnpnihqghg uvnwgyt k qpniyng 80 % Ejpny: dkEpohhu uuyhpunuyht
Judnpnidhg 75 % bjpny unnwgk] Eu uyhpu b jnwskinyg opnud nudnyph swjunp
huugply bl 276 Uj (p = 1 g/d}): Nppw’tn E uinuggwd jnudnypoid Eputngh
quuqusuyhtt pudhun (%):

12



42

43

2 un) bphup wnbnquynply o 1 B Swjuynd pbwliunph dky b Gupuplly
wnhtbpugiui: Appw’t t kphih Unjughl Ynigkinnpughwt (Uny/pi?) phuljghwt
uljuybinig 5 Ypl htun, tpk wynjhubpugdwut ntuwlghugh dhohtt wpugnipiniup 0,2
uUny/qu3 Jply k:

Ztnmly ppwbih funmipiniiin 1,25 g/ud® E: Lwith” whqud fukswiu ppiwusih
dunjup, Epk htnnil Jhdwlhg wuguh ququyhtt yhdwmyh (bug.):

13



Obnudp yupnitiwljnn ququyht vhwugnipjub jpunnmpiniip 47°C-nid b 86,32 1M
Suptwh yuplwiikpnud 2,6 ¢/ E: Appur’t £ dhugnipyuin hupwpbpuljui
Junnipynitit punn htjhnwdh (R = 8,3 Q/Uny - 4, T =273 U):

MeOH hhuph 1nu®opuyhti jnidnypnid wupniuwyynwd tu 0,5 Un] pwbwynipjudp
hniiikp b 1 Un) MeOH-h sphungyud unklymytikp: Appw’t £ hjudph nhunguwb
wuwnhdwtn (%):

14



46-47. Qnudlh unjkignih b Eph Ebughl widhnuopwsap (b.wy.) frunbinippp inupwgnly Ea
wwwnhbl junnuyhquunnph woluyniprudp, nph phpugpnid inurinipgh Sunjuyp
njmqky 3,36 jfnnpny: Gruyhl frninipnp ppodwgnip wywpo iwlng upulnyg
whglughbyhu JEpohihu qubqyudnp unjbjugly 6,3 gpundny:

46 | Nppw’t kwpykith dnjught quiqusp (q/uny):

47 | Nppw’t k uykuh puiwdby mikgnn hqnubp wsuwepushiibph php:

15



48-49. Ppywsiah b winbhwlh Jbhulmb oy wupmbwlng pupbmppn thal) whnpnid
Juwnughquunnph  bhphuynipiudp  wnmwpwghbihu  wnwewgly i wdnbhwlh
opuhnuguli wpquupplhlp, U uwnkpdjl; F hwjwuwpwlonnipinilh:  Lopp
hErmughlbynig hlwnn ppiudih Swujuyuyhb pudhbl uyn prunbnipgnid nuipdly F
20 %:

48 | Py iympupwimyn] (Udn)) wqnn wupmbulng e Eunwugyby:

49 | Nppw’t Euninithwljh thojupldwh wunh&win %):

16



50-51. Unh 125 q hwgbgué jmiénypn wnupwgnply ko b jnidky bu 8 q win: Upash
ulgpinuljul obpdwumnpdwl vwunkghlyhu whounnyky k32 g prmipknuhhppunn,
npnid whonip winh qubqiusughl pudhin uqunid 40 %:

50 Nppw’t £ whgmp wnh imidkihmpniip uljqphwljui gkplwunh&wimd:

51 | Oppw’tkwhemp wnh quiigudught pudhip (%) hugqkgus wyy nusnypma:

17



52-53. Ogninupwuph uhony ppyushi wbglughlihu vinugyly F ppywsah b ognih ququyhb
Juuninipn, nph pnnnipiniap ulqpbwliuh qugh hudkdunn dksugky F 20 %-ny:

52 | Nppw 'tk ognith Sunjunuht pudhimp (%) wyy pwnimpyoud:

53 | Uwnwugjwé puntnipgh npnpwljh dniy wwpwgply i dhtish ognuth 1phy
puypuynudp: rhwyghugh wjupunhg b hwdwlupgp uyqpiulut wuydwbutph
phpkynig hkunn wupqby & np qugh dwjuy it wghy 4 jhupny: Oppu’ & by
Ejuyhtt ppuntunipnh punhwimip Swduyp (7):

18



54-55. Uhjwbh, ppiudbh b wgnnp 1 : 3 : 1 dwjuyuyhl hwpwpbpnippudp pnunbnipnl ugply
&b b Jkpobwlwl ququypl pruunbnipnp vuinkgply Jdhish 20°C: Mhan dimgnpnn
wnwpugnly ki vwqhkqhnidh unjbignijh hkw:

54 | Nppw’t tunug]ws ququyhii punimpnh hupwpbpuljui pumpegniib pun
opwdth:

55 Oppw 't £ Jbpotmljub founinipynid upjhghmy wupm wlng pupn ymph
hwpwpbpuljut UnjEynyuyhtt qubqubn:

19



56-58. (ipnpwlh quibgymény kplpuph (I11) pinpppnid winndbkph plphwinip phyp
1,806 102 E:

56 | Nppw'tkkplupe nupph quiqusn (Ug) thugnipjui npus pubulynd:

57 | By sunuyny (Up, & w. ) quq Yubgwnimlh winnh ypw, bpk opughb pusnypnid
nhunwpltup vhuytt npjwé pwbwljng wnh withnth winnuyhtt opuhugnudp:

58 | Spywé pwbwliny win wupnitwlnng 34,145 q gpuyht (nudnypnR
thnjuwuqnbgnipjut Uk ki nnt) sbdpugpustimljutt ppyh 5 % quiqiubughte
pudiny 13,6 q jnidnuyph htan: Oppw 't E iuunjwsph hinwugniihg htnn dhugus
nudnypnid hntughtt dhugmpjut quiqusuyhtt pudhin (%):
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59-61. NMnbdp b wynbdh opupnh hrunbtnipnp Uowlly ki 36,5 % quibqywduyhb pudiny

100,85 uj wipuipppi/ny 1,19 ¢/uj hunnipqundp: Iinidyws whin diugnpgp phjunpnidng
whounnky kb jnidnyyphg b jni1dky wihpudbon pubwlnipudp 98 % qubqyuwduyhb
pudiny fupin SsUpulmb ppynid, hish wpnynipnid whownjly F11,2] (4. . )
qug, huly pppinpunnp skqnpugnly ki whhpudkon pubwlnipyudp bunnphnidh
hhnpopuhnh 25 % qubqiudughi pudim] iniénypny (p =1,28 ¢/u}), nph pipugpnid
whowum]ly F 39,2 g buunyfudp:

59

Oppur’ts E wnidh opuhnh quiiqiusught pudhin (%) bpught frubmupnnod:

60

61

bty putiulyny] (Ung) quiq Juigunmbp, bphk uhwn ssupuljwi pedh thnjuwpki
oquruugnpdytp jupnn mgnunujut ppnt:

-Bul'uhn qpud juhw $SUpuljut ppyh mudnyp k dwijuudly sjnddws whun dtwgnpnh
1nusdwt hudwp:
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62-64. Pinnlpul Eplpykupinfiph buniop jphy hhnpnghgh Ypuw fupng FSwjougly hu o
2 uny/j nbgkiunmughuyny 2 1 winuppent, jund 10 % qubqyuéuyhl puding
bunnphniuh hhnpopuhnh 2,4 g iniénije: Zuyinbh £ np kpliuykupunppnid wbhnudah
qubqyubuyhl puudhip 1,2 whquid UkS E ppyjusih quaqyudughh pudihg, huly
wqnunp qubguduyhl pudhip 2 waquid Fuks gpuusth qubqudughlh pudahg:

62 | Nppw 'tk hhnpnjhqh hknbwipny] unwgny udhiwpentibph Ukjulwi

Un) kynyjubpmid juppopujy judpnh gmuwpuyhb php:

63 ﬂppuloh E tpljytunhnh dnjEYnnud pojnp wnndutph gmudwpuyht phyp:

64 ﬂppulnh E tpjybtwywnhngh tdniph quiqdusn (g):
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65-67. 3042 q wwnphnidh pinphgp mély kb 113,49 q opmid b jménypn Eapupllk;
b Elnpnghqh: Epp pinph wigunnmdt wijmmnyly L klpnpnhqp quinupbgnly Ea:
Uwnugijué iniénijpp SSupwliub ppiyny dwuwdp sEqnpughbjhu waowunjly F

26,28 L ohpunipinii:

65 Nppw’t £ 80 % quibiqusughh pudin] ssupuljui ppyh (nisnyph i quitiqusp

(dg), nptt mthpwdtow L jpugnighy wkjuguby jnidnyph 1nhy skqnpugdwis hudwp,
bpt opuyhtt jnwdnypnid skqnpugdwts nbwljghuh obpdwphthwuljut hwjwuwpnid
L' H*+ OH = H20 + 65,7 4

66 | Nppw't t hkupnhgh plpwgpmy wimnh b fupngh pu whgunjus quqkph

punhwtnip ympwpwtiulp (Uuny):

67 Lphy skqnpugdws Jipotiwljuiir jnidnyphi wkjugnt) ki wthpudbon putwlng

26 % quiiqubuyhli pudiny puphnudh pinphyh inusnype dhish uny$un hntiikph
1nhy tunkgnudp: Nppw’t | mp uinugdws Jhpebwlub jmsnypmy tunnphnudh

pinphnh qubqiusughb pudhin (%):

23



68

Zuduyunuujuwittgul) yniph witjuinwdp b ppu vnugdwb jupnpunnp jud

wpynibwpbpuub Enwbwyp.

Uniph wijuiunid Uunwugdwub tnubul

w) ghufhtihy (1,3-pmpunhtl) | 1) Ugtnhikuh hhppunwgnud (wunhlh wnkph

p) whht utpluynipyudp)

@) Ebpwtiw (wmghwnnwnthhn) 2) Ukpwunjh Juwnwihwnhl opuhnugnid onh

n) pkqn) ppYwsuny (ynudk juwnwihqunnph
ubpluynipjudp)

3) dtunjh i} twwnphnidh hhnpopuhnh

thnjuwqntgnipini

4) Ugtnpikuh  wphdbpugnid  (wjnhyugpus
wohuh tkpuynipjudp, pupd. otipd. )

5) Epwunjh vhwdwdwbwljju nthhppuwnwugnid
L npthhnpnid (Al,O3 / ZnO Juwnwhquunnp)

6) Uhuipnpkugnih yipujutigunid (Qhtthuh
nkujghw)

69

4)

Zunmnunnky un/ hEppky wimnufbEph Huwummughnipntiip $nupnph, gpu
Upwgnipini hikph b nmubghg wunugyng yupupuuiyniplph Jepupkpa,.

Onpndnudpnpuljuis ppnit knwhhdt ppent k, npp opuyhtt (nidnypnid nhungynid L
tpkp thnynd, plig npnid” nhungudwi wunh&wh woweht thnyynid wdkiudbsh
dnudnpuljut ppyh b twwnphnidh hhgpopuhnh 1 : 2 Unjuyhtt hwpwpbpnipjudp
thnpjuuqptignipjutt wpyniipnid wnwewunid E twnphnidh nphhhppndnudun:
Unplyuwlh untybpdnudpwnp vnwinid i ptwljut $nudnphuinp Pnudnpuljue
pprYny Uowljtihu, hush sunphhy wy, h mwppkpnipnit hwuwpuly

uniy bipbnudpwnh, uighnidh unidpwn sh wupnibwfnid:

Snudnnph Juynit mwpwdlinipniuutphg jupdhp $nudnp nith dnjElnyughte
pipbnuyuinuly, opnid hiptwpnuljynid £ b odindws £ Unipe mbinnid
(ntuwpdwlbnt hwnlnipyudp:

dnudhtip mhwg hnwnny, jphuwn pniiwynp qugq L, np h mwuppbpnipnit
wuntthwiljh, onnud hiptwppilpynid ' wnwewghtny $nupnph(V) opuhn b onip:
Snudnnh(V) opuhgp puhunn unttwdwsnis uyhwnwly thnoh £, npp oph htwn
thnjuwgnbihu’ Juhigws obpdwunhgwithg, jupng E unwewghty dkwnw-, kplj- Yud
oppndnudnpuljut ppntubp:
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70

FPuiphmuh b vwqblbghnidh hunjuiuwp pyny wunndbkp wwpniulng unyphnbkph
Juwnbnipgp thwl winpmd Hwlhly B whhpudbon pubwln pinpugpwdha
wuwpnibwlng wnuppyny, hish hbinbwipny wnuowugud Séupwgopwdhin
wdpnnonipudp dlnugly Finidnypnid: Ujinithlnl uinugiud inidnyjph uhonty
whglugnly kb wbhpudkown pulnulny pinp, nph wipgyniGpnud wbouwnmily F32 q
buinywdp: Lunywdplh wnwbdinughbynig htann jniényphl wjbjugnly &b uybpuwi
Gunnphnidh uppnbunn, np gnpugly Fwnunjbjugnyb puiuliny Ephpnpn
buwnyfwdpp:

Zunnnunnky junl hkpply winnidbkph Hdwmmughnipiniip pbgph JEpupkpyug:

Owuujwé pinph swduyp 89,6 | k (.uy.):

Uwgqutqhnidh unyydhnh quiugqudwghtt pudhip bjuyhtt puntinipnnmud juqunud E
24,89 %:

Anyugwé tplpnpn tunndwsph quqyusdp 140, 5 q k:

Blughtt pwntnipynid wupnibwlynid £ 28 ¢ dwqukqghnidh unydhy:

Blughtt unybhnutiph pwntunipnt wdpnnonipjudp |niskint hwdwp wuhpwdbown k£
4 Un) pinpuopwshtt wwpnibwlnn opuyht (nidnype:

Lwinphnudh uppntwwnh thnpuwptl, Epb jnisnypht wdbkjugyh wybkigniynyg
twwnphnidh hhnppopuhn, www Junwgyh 29 q quiugqduény tundwdp:
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