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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) wjju) mwupph Ukl winndh hpujuwit quuaqusép puth whqud k dks
quiiqush wnndwghl Uhunjnphg' 1 qud.-hg,

2) wnwupph Uk winndh hpujub quuqdwsh 1/12-dwup,

3) wwpph 1 Un] pululny wnndibph quiqdusp wpnwhwpngws qpuuditkpnd,

4) woéhwostuh wnnuh quuqush 1/12-dwup:

0'nb k hqhlulub kplinyph htnbwbp.

1) Pnyubph otiswnnipiniun:

2) Luph swtp dpulhghwbph Ypkyhugp (etpuuyht jud juwnwhinhly) pupdp
otpdwumnhdwutbpnud:

3) Tupstwugnyu kpwugh wpwowgnudp, btpp onh Uk hpwljwbwgynmd Lk
EEjunpuljut nidtn yupunud:

4) Lundwh phjugdwt phihyh (Ynpdpwdh) (nuudnpytp b ghnpt (nygup
wpdwlnidp, tpp hnuwtp E whgnid npuiing:

0" whnnulh & wprm.

1) hhpphnugnidt wywhnynid £ opphunnwjubph tjuqugny thnpuswsynidp

2) sp? hhpphnugdwup punpny E 120° wulyjniup b hwppe jupnigquspn

3) sp> hhpphnuwjht opphinwytt nituh wthwdwswth dupquhwuntih intup

4) hhpphnyuguwl hnbwbpny tnytwgdnid k opphiwpubph ™ Eukpghwi, b dlp

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 opphwniwught b gpujutt wmpdtpny Jtpgpus uyhttughtt pyuttnughta
pYtph gnudwpp (€ + ms).

1) 1s?2s?2p%3s'3p?, 3/2
2) 1s?2s?2p°3s?3p°, 5/2
3) 1s2s?2p®3s?, 1

4) 1s?2s?2p®3s?3p’, 3/2



Uuunnbtpnud ppugnn obpludhenijwght uhiptqh dudwbwl wnknh E mukumd
htwnlyuy vhgnijuyght nkwljghwi, nph pupwugpnid wsuwsuh Juynit hgninnyp
JEpwsynid k ppywsuh juynit hgnunnuh.
PC+X— 50+Y
Zuyuup k, np X dwutthlp hwunhuwinid E puuljut nunhnwljnhy wpnhnwlubph
dundwbul] wpdwlyny wlkiundbs quibiqudsn] dwutthp: 0 swppm b &hown
pyws X Y dwutthjubpp:
1) X— o-dwutihl, Y — tbjnpni
2) X —wpnunb, Y — B-dwutihly
)
)

3) X— ubkjupnl, Y — wypnunt
4) X —pljynbkphnudh dhontly, Y —B-dwutthly

0 pwppnid ki iympbpp uuunfnpdws pun pmpbyudwinulbbph nbkuwlubkph’

Un Eynyuyht, wmunduyhby, hptughtt hwdwywnwupowbwpup:

1) Si, Cynytptu, CaSO4
2) I, H20, CaO

3) NaCl, SiO2, CO2
4) COg, SiO2, NH4Cl

0’ pwppnid ki ynipbpp nuuunfnpdws puwn ungbmy ikpod jugh

putnuyunmipyut b Juuh Eukpghwh dhwdwdwbul tjuquut:

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



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) m3F, p29, q3F, 116
2) w3}, plf, g2, n1U
3) w3F, p24Q, q36, n1U
4) m2%, p29, q36, 116

Phpud n'p Uhugn pmitikph Unykynyibpmd unnnditkphg nplt dklh opupnugdmi

wunhdwtp b Juykiinwjuim pinitp skt hundpuljinad.
w) CO;, p) CO, q) CoHs, ) H2O, k) H20;, q) FeSz, L) CzH:

1) ppg1,q &
2) w,p, 1, bLE
3) w,q, 1, 5q
4) pgbqk

Uwnuh n'p hunlympjutih E hudwyunwuuuinud htnbyuy huduuwpoudnud

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

1) wjnhdugdwt tukpghw

2) LiEjunpupuguuwljuinipni

3) hnttmguwt Eukipghw

4) iEjunpnuh hwtinby ptwdwlgnipju
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12

13

14

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)
2)
3)
4)

B W o Ul

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;.

) peglq
2) wp, 1,k
3) w,q 1,k
4) pnbq

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) 0,5un) K2S L1 dnj) NaBr
2) 1unp KoS L1 dnj NaBr
3) 2unyp K2S 12 uUny NaBr
4) 1uUn] K2S 12 uUny NaBr

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) 504
2) 141,5
3) 283

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) KOH, HCI, NaCl

2) KNO3, Na,SO,, CaCl,

3) NaCl, KNO3, BaCl,

4) CH3;COONH,, NH,Cl, Na,CO3

Lun 2SOz + Oz 2 25059 + Q hunfunnupmlormlypnt hunfwlupgh

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

1) mnhn nkwlghuyh wpugnpniip Yukswiw, huly hwungupdhip Ythnppub,
niunh hwjuwuwpwlpnnipjniup Yobnyh nhuh wy,

2) hwjwuwpulprnipniip ulgpnid Yobnyh nhugh we, wuw nhwh dwly,

3) hunjwuwpulppmpiniup Yotndh nwh we (ninhny nkwljghuyh ninnmpjudp),

4) hmjuwuwpwlopnipiniup Yobngh nhyh dwpe (hwjunupd pbuljghwgh

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) jukéwtw 27 wmuqud
2) Ythnppwtiw 4 wtqud
)

3) Ythnppwtiw 27 wmtqud
4) Jukswuw 9 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.
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20

21

22

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

—_

W

s~ N
~— ~— ~—~ ~—
Ul W O

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

1) NaOH
2) NaCl
3) H:20
4) CH:COOH

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

1) Hz, Mg, Al, CO
2) NHs, C, CO2, H2
3) C, CO, COz H2

4) CHay, Al, CO, NO2

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

1) Al(SO4)3
2) KHSOs4

3) KOH

4) CHsCOOH



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,q, &

2) pgn
3) w,p,n, &

4) w,p,qq

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:

Dpn kb

2)pn
3) w, q

49190

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) CaCOs

2) NazSOs

3) BaClz
4) CaCl

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) wpdwp
2) uliphl
3) ynhtia
4) ghiy



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

27 | 0°p Ununp Jupng Egympu dnb) wpswphb, bpk bpw Annh puynubip wpswuph
thwnpuwnh jnwdnyph dke.

1) wnhtd
2) yujunhnid
3) nuljh

4) yuwnht

28 | Lwih’ qpuuiny Yhnhulh jnusnyph quqlusp, kphk inusnypnud 1 Un) wpswph
uhwpwnh htwn thnjuwqph ponpdus Jtnwnp.

1) juybjwbw 44 gpudny

2) jyuwlwuh 108 gpuuny
3) Juytjubtw 76 gpuidny

4) Jyuwlwuh 76 gpudny

29 | Puwljub oph winipp yupnitwlnud E pun quqush 0,04 % Ca? 1 0,048% Mg*
hniiikp: By quiiqyudny (q) unnu’ Na2COs E withpwdhow 100 g uynuzhuh gnipp
thunhbklkgutjnt hudwnp:

1) 304
2) 106
3) 318
4) 530

30 | Lwpnpuunphuynd jud wpynibwpkpmpyut Uk Junpkh Ehpuljubwuguty
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.

1
2
3

w, p
¢ 1
w, g
B0

>
N N N N



31

32

33

34

0" wingmuub k &hon CiHs puunpmipjundp wsjuwepuishtitkph kpuipbpyuy.

1) CsHs pununpnipjudp pnjnp yniptph Unibynyukpnid wswstth wnndubpp
dvhugdws Lt vhwyt dhwlh juwybpny:

2) CsHs pununpmipjudp pug onpuyny wshuwepwshttiph hwdwp httwpwynp L
dvhuytt junnigquspuyhtt hgnutphw, pwtth np Ypjuwlh juuyh wnljuynipniup
pugunmu E nupwswlwt hqndkpubph gnynipiniun:

3) Fninp CiHs pununpnipjudp Wynipbpp dhuyt wjkutbkp b b niuku dkl
YpYluyh Yy

4) C4Hs pununpmipjudp Jupnn kb (hul) htywbu pug onpuwyny, wyuiybu
ghlruyht unnigjwspny bynipbp:

Ujyhtup pinpuepwsh htwn thnjuwqgnbhu wnwewgty k 2-pinp-4-Ubphi-1-wykunka:
Bph tnyh uyhip 1:2 Unjught hwpwpbpmpyudp (njowugnh gpusith hkw, n'p
ynipp junweowtim.

1) 3-ubphi-1-ykunku

2) hkpuwl

3) 2-Ukphjytunwuu

4) 4-dbphjytunut

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

1) C2HsCl + 2Na—'—»

2) CsHoCl + KOH ¢p. 1-p) ——>

3) CsHs + Ho—tN

4) CsHoCl + KOH @uyppw. -p) —>

YhEjutp Ypkyhugh Bipupykihu vinwugyly E dhuyb Eplint wsawepwshuutph

uuninipr: YIpuighg Ukl Unpkynyp juqudws k23 wnndhg: Aipdustikphg n'pp ihh

Ujniu wbjuwgpwshup.

1) wpnuwuwui
2) Epkl
3) pniphkl

4) wpnuku

10



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

1) nidbnutnud, wmuyw poipwbnid
2) pnijwunid, wwyw nidbnuitnid
3) nidtnuunid Lu
4) pniyuwbnud u

36-37. Luwn phpyjmé hnfumplnulbbph

KMad, Tuny HCL
’  — " . x i .
HC CH, H-O | Tapn H2504

2ny Na

36 | Qppw’uk Xi uXe opquiwljub vhugmpnibubkph vkjuljwb dnjtlnijutpnd
onwusuh wmwnndubph gnudwpuyht phyp.

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

37 | Opuk Xs ympp.

1) tphytl
2) twwunphnudh Ephjuwn

3) twwphnidh g hynjun
4) tpwl

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) dkpwih, uhtptq qugh, dkpwtnih

2) pnipwitth, uhtiptq quqh, Epwunih

3) tpwth, kpwtwh, junigniljubph

4) wpnwwbih, wpowbih, wpnuwbngh

0" qnygq bkpundus ynpbpp Junug]kl guoiyngh pinpnuthg mnugyus uwyhpup
Juhwn $&Upwjut ppyh tkpjuynipjudp npEhhppunugdwt Eupwupythu

1) tphitu b nhiphitptp

2) poipuinhtl b nhtphitptp

3) Ephikt b Ukphtphitptn
4) tphiku b poipunhtu

0p gduguunlbph £ &honn wpnugnimd Hkjupniughtt qnyghph nkquowpdp
dtunh Un kynynud.

J

1) 2) 3) 4)

2 Un) bphup wnbtnquynply Ba 1 BB Swjuny pbwliunph dby b Gupwuplly
wn hibpugiui: Nppw’t t Ephih dnjught Ynigkinnpughwb (Uny/pi?) pkwljghwt
uljuytynig 5 YpY htwn, Epk ynjhdbpugdwt nbwlghwih vhohtt wmpugnipniup

0,2 Un)/mu® Ypy k:

12



42

43

Ztqnily ppywdth funnipniip 1,25 ¢/ud® b Lutih’ whquid fuksubw ppyusth
Surjuyp, tpt htnnil Jhdwjhg wuguh ququyptt yhdwyh (hwg.):

Obnudp yupnitiwlynn ququyhtt vhwugnipjub jpunnmpiniup 47°C-nd b 86,32 Mw
Suptwrh wuplwiiibpnud 2,6 ¢/ E: Appur’t £ vhugnpyuit hupwpbpuljui
Junnipjnith punn hjhnwdh (R = 8,3 QAlny - 4, T =273 U):

13



MeOH hhuph 1nu®opuyhti jnisnypnid wupniuwlynd tu 0,5 Un] putwympjudp
hnuutp b 1 Unj MeOH-h sphungjwé unjklnyubp: Nppw’t £ hhuph nhungdwt
wuwnhdwp (%):

324 q oujuyh hhnnpnihqhg gyt k qynilyng 80 % &ypny: 4kpghtthu uughpuuyht
Judnpniudhg 75 % Ljpny uwnnwugh) G uyghpwn b nuskiny opmd mdnyph sunjun
huugpty ki 276 Uy (p = 1 ¢/d}): Nppur’in k uinugws jménypmy kpwingh
quiuqusuyght pudhupn (%):

14



46-47. Ppywsih b winbhwlh Jbhulumb 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 %:

46 | Py ympupwimyny] (Udn)) wqnn wupmbulng o Eunugy]by:

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

15



48-49. Unh 125 q hwugkgué jnidnijpp nnupwgnly ko b jnidky bu 8 ¢ win: Uhlsh
ulgpinuljul obpdwumnpdwl vwunkghlyhu whounnyky k32 g prmipknuhhppunn,
npnid whonip winh qubqiusughl pudhin uqunid 40 %:

48 | Nppw’ttwlgnip wnh sk hnipemiip ulqpiulwt sbpluunh&uimud:

49 | Nppw’t kwhgmp wnh quiigudught pudhip (%) hwuqkgus wyy nusnypmad:

16



50-51. Ogninupuph Uhony ppywshi wbglughlihu vinugyly Fppywsah b ognih ququyhb
Juuninipn, nph pnnnipiniap ulqpbwliuh qugh hudkdunn dksugky F 20 %-ny:

50 | Nppw 'tk ognith Sunjuuht pudhimp (%) wyy pwnimipyoud:

51 | Uwnwugjwé puntinipgh npnpwljh dniy wwpwgply i dhtish ognuth jphy
puypuynidp: Nthwljghuyh wjwpnhg b hundwljupgp ujqpliwljut yuydwutikph
phpkynig hkuinn wupqby & np qugh dwjuy it wghy 4 (hupny: Oppw’ & bl
Ejuyhtt ppuntunipnh punhwimip Swduyp (7):

17



52-53. Uhjwbh, ppijudbh b wgnnp 1 : 3 : 1 dwjuyuyhl hwpwpbpnippudp pnunbnipnl agply
&b b Jkpobwlwl ququypl pruunbnipnp vuinkgply Jdhish 20°C: Mhan dimgnpnn
wnwpugnly ki vwqhkqhnidh unjbignijh hkw:

52 | Nppwut unugjwé ququyhtt fpurtnipnh hwpwpbpuljwb punnipyniut puwn
opwdth:

53 Oppw i EJkpotmuljuh founimipynid upjhghmd wupm ulnn pupn iymph
hwpwpbpuljut UnjEynyuyhtt qubqubn:

18



54-55. Qnudhp unjbygnih b bphy Ehuyhb wShiuepwdap (b.wy.) hruunbnippp nmwpugnly ki
wwwnhbl junnuyhquunnph woluyniprudp, nph phpugpnid inurinipgh Sunjuyp
njmqky 3,36 jfnnpny: Gruyhl frninipnp ppodwgnip wywpo iwlng upulnyg
whglughbyhu JEpohihu qubqyudnp unjbjugly 6,3 gpundny:

54 | Nppw’t kwpykith dnjught quiq]usp (q/uny):

55 | Nppw 'tk ulkih puiwdbi mikgnn hqnubp wsuwepushiibph phap:

19



56-58. NMnbdh b wynbdh opupnh hrunbnipnpp Uowlly ki 36,5 % quibqywduyhb pudiny

100,85 uj winuippai/ny 1,19 ¢/ufy hnnnippudp: Iinidfué uyhln dinugnpgn $hjwnpnidng
whounnky kb jnidnyyphg b jni1dky wihpudbon pubwlnipudp 98 % qubqyuwduyhb
pudiny fupin SsUpulmb ppynid, hish wpnynipnid whownjly F11,2] (4. . )
qug, huly phpinpunnp skgnpugnly ki whhpudkown pubwlnipyundp bunnphnidh

hhnpopuhnh 25 % qubqiudughi pudim] iniénypny (p =1,28 ¢/u}), nph pipugpnid
whowum]ly F 39,2 g buunyfudp:

56

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

57

bty pubulyny] (Un)) quiq Jubgunmkp, bph uhwn ssUpuljwb pedh thnjuwpki
oquruugnpdytp jupnn mgnunujut ppnt:

58

-Bmhhn gpud juhwn $SUpwjut ppyh ndnyp L dwhuyl) sjniddus whun dbwgnpnh
1nsdwt hudwp:
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59-61. Phwljmi Eplpykupinhnh iulnish jphy hhnpnghgh Jpw jupng Féwpun]ly hu of
2 uny/j nbgkinnpughuyniy 2 | wnuppni, jund 10 % qubqyusuyhl 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:

59 | Nppw’t khhnpnjhqh hknbwipn] unwgynn wdhtwppniutph dkjuljut
UniEnijutpnud juppopuhy judpkph gmudwpught phop:

60 | Nppw’t kkplwhupnhnh unjEyngmd popop wnndikph gnudwpught php:

61 ﬂppulnh E Epyutwinhnh tiinigh quqdusp (g):
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62-64. 3042 q wwnphnidh pinphpp mély kb 113,49 q opmid b jménypn Eapuplk;
b Elnpnghqh: Epp pinph wigunnmdt wijmmnyly L klpnpnhqp quinupbgnly Ea:
Uwnugijué iniénijpp SSupwliub ppiyny dwuwdp sEqnpughbjhu waowunjly F

26,28 L ohpunipinii:

62 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

63 | Nppw't k Hkynpnjhgh pipwgpmy wingh b Yupengh Ypuw wigwujud quqkph
punhwinip ynpwpwtiulp (Udny):

64 Lphy skqnpugjws Jtpgtwljuts jnudnyyphtt wybjugpty i wthpudtown putwlnyg 26

% quiiquéughli pudim] puphowdh pinphgh mdnye hish unydunn hnbiikph
1phy tunbgnuip: Nppw’t E inp unuglus Yhpetulwb jnisnypenid tunnphnudh
pinppnh quiiqwidught pudhin (%):
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65-67. fpnpwlh quibqmény] kpluph (I pynphynid unnndikph phyhwbnig phijp
1,806 102 E:

65 | Nppw’t kkplup nupph quiqusn (Ug) thugnipjui npus pubulynd:

66 | Py sunuyny (), i w. ) quq ubgunm]h winnh ypw, kpk opuht nusnypnd
nhunwpltup vhugtt npjus pwbwljny wnh wihnbh winguyhtt opuhnugnuup:

67 | Spywd pwbwlny wn wupnibwlnng 34,145 q ppuyht (nudnypen
thnjuuqnbgnipjut Uk ki nnt) sbdpmgpustimljutt ppyh 5 % quiqiubughte
pudiny 13,6 q jnidnuyph htan: Oppw 't E iuunjwsph hinwugniihg htnn dhugus
[ndnypnd hntuyght hugnipjw quiqjubsughtt pudhim (%):
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68

69

1)

3)

Zuduyunuujuwittgul) yniph witjuinwdp b ppu vnugdwb jupnpunnp jud

wpynibwpbpuub Enwbwyp.

Uniph wijuiunid Uwnugdwb knubul

w) nhyhtthy (1,3-pnipwnhtu) | 1) Ukpwinih juwunwhnhl opuhnugnid onh

p) wthihtu prYwduny (ynudk juwnwihqunnph

@) Ebpwtiw (wmghwnnwnthhn) ubkplyuynipyudp)

n) pkqn) 2) dtunjh i1 twwnphnidh hhnpopuhnh

thnjuwqnbkgnipiniu

3) Ugkwnpkth  wphdbpugnid  (wunhdugpus
wétuh tbpuynipjudp, pupd. otipd. )

4) Epwunih dhwdwdwbwljju npihhnpuwnwugnid b
nthhnpmd (Al,O3 / ZnO Juwnwihquinnp)

5) Uhwipnpkuqnih Jepujuiuqunid (2huhth
nkuwljghw)

6) Ugtiinpituh hhnpuinwugm (utinhlh wnbph
ubplyuynipyudp)

Zuwmnunnky jund hEpply wannidakph odwmnughnipiniap $nupnph, gpu
Upwgnipini hikph b nmubghg wunugyng yupupuuiyniplph Jepupkpa,.

dnudnpuljut ppyh b twwnphnidh hhgpopuhnh 1 : 2 Unjuyhtt hwpwpbpnipjudp
thnjuowgpbtgnipjutt wpyniupnid wnwewinid E twinphnidh nphhhnpnbnudwn:
Unplyuwlh untybpdnudpwnp vnwinid i ptwljubt $nudnphuinp Pnudnpuljue
pprYny Uowltihu, hush sunphhy wy, h mwppkpnipnit hwuwpuly

uniy ipbnudpwnh, uighnidh unipwn sh wupnibwfnid:

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

dnudhtip mhwg hnwnny, jphuwn pniiwynp quq L, np h mwuppbpnipnit
wuntthwiljh, onnud hiptwppilpynid ' wnwewghtny $nupnph(V) opuhn b onip:
dnudnph(V) opuhnp juhunn untwdwsnis uyhwnwl thnoh k, npp oph htwn
thnjuwgnbihu’ Juegws obpdwunhgwithg, jupng E wunwewghty dkwnw-, kplj- Yud
oppndnudnpuljut ppnrubkp:

Onpndnudpnpuljuits ppnit Enwhhdt ppent k, npp opuyhtt (nidnypnid nhungynid L
tpbp thnynd, plig npnud’ nhungudw wuinh&wh wnweht thnyynid wdkiudbsh
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70

FPuphmdh b vwgbhbghnidh hujwuwp piyny wnndbbp wwipn:iwlng uny$hnibnph
Juwnbnipgp thwl winpmd Hwlhly B whhpudbon pubwln pinpugpwdha
wuwpniinulng wnuppyny, hish hhinlhwipny wnuewigud ddupwgpwudhin
wdpnnonipudp dlnugly Finidnypnid: Ujinithlnl uinugiud inidnyjph uhonty
whglugnly kb whhpudbown pubwln] pinp, nph wipgniGpoid whounmjly k32 q
bunywdp: Lunywdpl wnwbdinughlynig htnnn jniényphl wjbjugnly &b uybpuwb
Gunnphnudh Guppnbunn, np gnpugly Fwnunfkjugnyl puinuling Ephpnpg
buwnyfwdpp:

Zwmnunnky jund hEpply wanndakph Hodwmnughnipiniip fbgph JEpupkpyuy:

Uwgqutghnidh unyydhnh quiugudwghtt pudhip Bjuyhtt puntnipnnmud juqunud k
24,89 %:

Anjugué tplpnpn tunndwsph qutqyusdnp 140, 5 q k:

Gluyhtt pwntnipynid wupnibwlynud £ 28 g dwqukqghnidh unyydhy:

Blughtt unybhnutiph pwntunipnt wdpnnonipjudp |nwskint hwdwp wuhpwdbown £
4 Un) pinpuopwshtt wwpnibiwlnn opuyhti (nidnipe:

Lwinphndh uppntwwnh thnpuwptl, Epb (nisnypht wdbkjugyh wdbkigniynyg
twwnphnidh hhngpopuhn, www Junwgyh 29 q quiugduény tunyuwsdp:

Owpuuqws pinph swyuwyp 89,6 1 L (bw.):
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