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1. Baranay makcaTbl

Baranay makcaTbl — OKyLIbIHbIH OKy npoueciHae anfaH 6inimi meH GiniriHiH AeHrenix,
coHan-ak onapablH Xofapbl AeHrenderi ornnay garabiapbliH KongaHa any kabineTiH aHbIKTay.

1.1 XanblkapanblK cCTaHOapTTapMeH 6annaHbIChbl

10-CbIHBbINTBIH  «XUMUA» NaHi BoMbIHWA ChIPTKbl XWUbIHTBIK Garanay Tancbipmanapbl
IGCSE xanblkaparblk cTaHgapTTapbiHa can KypacTbipbiffaH.

1.2 Oky 6araapnamacbiMeH 6annaHbICbl

10-CbIHBbINTBIH CbIPTKbI XUbIHTLIK OaFanaybl 9, 10-cbiHbINTapgarbl «Hasapbaes 3usTkepnik
mekTentepi» OBBY¥ NIS-Programme binim 6epy 6afgapnamacbiHblH, Ma3MyHbIH KamMTuAbl.
Oxywbinapgbl, 6inimi MmeH GiniriHiH, aeHreni, coHaan-ak gargbinapbl «XumMuay nNaHi 6ombiHWA
OargapnamaHblH, KyTiNeTiH OKy HOTUXeNnepiMeH aHbiKkTanagbl.

1.3 Kpurtepmnangbl 6aranay mopgenimeH 6annaHbicbl (KBEM)

CbIpTKbl XUbIHTLIK Garanay Kputepuanabl 6aranay mogeniHiH Geniri 6onbin Tabbinagpl,
OCbl MOfenre cCoHgan-ak KanbinTacTbipyLbl 6aranay )eHe iLKi XUbIHTbIK 6aranay Kipegi.

Kputepnanael 6aranay mogeni

KaﬂbII'ITaCTpryLIJbI : CprTKbI XUbBIHTbIK

2. CbIpTKbI XUbIHTbIK Oaranayfa wony

1-eMTUXaH XYMbICbl 90 MUHYT

XKymbic eki 6enimHeH Typaabl: A xaHe B.

Bapnblk cypakTapra xxayan 6epy MiHgeTTi 6onbin Tabbinagbl.

A GenimiHOe okywbinapFa ken ayan Tavdaybl 6ap 25 cypak yCbiHbINagbl. ©p cypakka
XayanTtapgblH TOpT Hyckacbkl 6epinin, oKyLbifap COHbIH, iWiHEH aypbIc BipeyiH TaHaaybl TUIC.
Cypakrap okyLwblniapablH N8H Ma3MyHbIH Biny MeH TyCiHy, aknapaTTbl KONaaHy, eHaey XaHe
baranay kabineTiH Tekcepeni.

B GenimiHae okywbinap GipHewe cypak GenimaepiHeH TypaTbiH 6-9 KypblnbIMAbIK Cypakka
Xayan 6epegi. byn 6enimHiH, cypakTapbl ap Typni 6angap apkpinel 6aranaHagbl. Cypakrap
oKyLWbinapablH 6iniM geHreniH xxeHe aknapaTtTbl eHAey, kongaHy xaHe OGaranay OinikTiniriH
Tekcepeai.

Kanbkynsatopnapabl KongaHyra pykcart eTineai.

90 6ann - 6apnbiK 6ann caHblHbIH 70% -bl

2-eMTUXaH XYMbICbI 75 MUHYT

OkyLibinap XMMUSIHBIH, TYPJ1i cananapblHaH eki HeMece YL TaxipnbeHi opbiHOakabl.
Bapnbik cypakTap opbiHAayfa MiHAETTi 6onbin Tabbinagbl.
OxkywbinapablH ToxipubeHi >xocnapnay, Tangay XeHe 6aranay cuskTbl Taxipmnbenik




AafablnapblH XXoHe GiniMaepiH aKCnepuMeHT HaTMKenepiHeH Tekcepyre 6onaabl.
Kanekynstopabl KongaHyfFa pykcar eTineg,.

40 6ann - 6apnbik 6ann caHblHbIH 30%-bl

2.1 bBbaranay miHgeTTepi

1-BM | bBiny xaHe TyCiHy
Okywbinap:
e fbiNbIMK KyObINbICTapAbl, fbiNbiMM - bakTinep, 3aHdap, adblKTamanap,
yFbiMOap MeH Teopusinapabl;
e FbINbIMW NEeKCUKa, TepMuHaep, wapTTbl Oenrinepai  (COHbIH iWwiHAe
OenrineHynep, wamanap xaHe enwem bipniktepgi);
* FbINbIMKU Kypan-xabablKTapablH XXYMbIC iCTey KaFmgaTTapblH XoHe onapablH
Kayinciaairi MeH KongaHblnybiH;
FbINbIMK LWaManap MeH onapabl aHblKTay TocCinaepiH;
e OneyMmeTTiK, 9KOHOMWKanbIK XXoHEe 3KONOrvanblK cangapAbl Hasapfa ana
OThIpbIN, FbIbIMWU 84iCTEP MEH TexHonornanapabl 6inyi xxeHe TYCiHyi Tuic.
2-bM | AknapaTTbl eHaey, 6aFranay xoHe KongaHy

Oxkywbinap:
e Op Typni OepeKkKke3aepaeH anblHFaH aknapaTtTapabl aHblKkTaybl, TaH4ayhbl,
xymneneyi;

e aknapatTbl 8p Typni dhopmMaga YCbiHYbI;
CaHAbIK XXoHe ap TYpIi ManiMeTTepMEH XYMbIC Xacayhbl;

e yMrinepai aHblKTay YLUiH aknapaTtThbl NanganaHybl, XXyMbliC 6GapbICbIH
cvnaTTaybl XXaHe KOpbITbIHAbI Xacayhbl;

e KyObInbICTapra ganengi TyciHikteme 6epyi;

e Bomkampaap xacay XeHe runoresanap YCblHybl;

e caHablk ManimeTTepi 6ap ecenTepai Wbifapybl TUIC.

3-BM | Texipubenik xxaHe baKbinay Xyprisy aarabinapbl

Okywbinap:

Kypan-xabablkTap MeH MatepuangapMeH XyMbIC Xacaybl;

enweyrnep MeH b6akblnaynapabl Xypridyi;

Oakbinaynap MeH Taxipnbenik gepektepai TyciHaipyi xxoHe Oaranaybl;

3epTTeynepai xkocnapnaybl, agictepai Tangaybl XXeHe ToxXipnubeHi )yprisyaix

XakcapTy XongapblH YCbIHYbI TUIC.

2.2 KanbKynaropAabl kongaHy

1 )X8He 2-eMTUXaH >XYMbICbIH OpbIHAAY KE3iHAE WHXEHEPIiK KanbKynsTopAabl KonaaHyra
pykcart bepinegi.

KanbkynaTtop:
e  KemneMi KongaHy YLiH Konannsl;
e DaTapes Hemece kyH GaTapesdnapbl Heri3iHAE KYMbIC iCTENTIH;
e  Kaknafbl, KanTamacbl XeHe xabblHAapblHAA HYCKaynbIKTap Hemece popmynanap
OacTbipbinmaraH 605ybl KEpEK.

Keneci gyHKumMsnapbl 6ap kanbKynstopabl nanaanaHyra TbiibiM canbiHaabl:
e anrebpanblk amangapabl opbiHAAy;
o aundbdepeHumnangay Hemece uHTerpangay;
e (acka KypbinFbliap HEMece MHTepHeTNeH GannaHbic.
Kanbkynstopaa »eHin welrapbinaTtbliH aknapattap 6ormaybl KEpeK, COHbIH iWiHAe:
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opblHAay YLWiH ManiMeTTep KiTanwachk! [NepnoaThiK kKecTeciMeH Koca Gepineai.

3.

3.1

3.2

3.3 bBbanpapAablH ynecTipinyi

[EepPEKTEpP Kopbl;
cesfikrep;

MaTiHAEp.

mMaTemaTtukanblk dopmMynanap;

dopmynanap MeH aepeKkrep

Okywnbinapra oky ©OargapnamacbiHga ©OepinreH dopmynanap MeH ManemeTTepi 6ap
KiTanwa Gepineai, COHAbIKTAH onapapbl XaTTay KaxeT emec. 1 XaHe 2-eMTUXaH >XYMbICTapblH

EmMTunxaH XYMbICTAapPbIHbIH cUnaTtTamMmachbl

OkyLwbinap eki eMTuxaH XYMbICblH OpblHAAWAbl. 1-eMTuUXaH >XyMbicbiHOa 9 xaHe 10-
CblHbINTAPAbIH XUMUA NaHiHIH OKy OafgapnamacbiHgarbl OKylbinapAblH 6inyi, TyCiHyi XeHe
onapApblH aknapaTTbl eHgey, KongaHy xeHe 6aranay 6inikTiniriH 1 xxeHe 2-6aranay miHOeTTepi
OoMblHWA Tekcepinedi. 2-eMTuMxaH >yMbicbl 3-Oaranay MiHOeTi OomblHWA Toxipube MeH
Oakblnay Xyprisy garabliapbiH Tekcepegi.

1-eMTUXaH XXyMbICbl

Bapnbifbl 90 6ann

90 MUHYT

A 6enimige okywbinap ken xayan TaHgaybsl 6ap 25 cypakka »kayan depegi.
Op cypakka TepT xayan Hyckacbl 6epinreH, okyLbinap 6ip aypbIc xayanTbl TaHAangbl.

B 6enimiHage okylbinap Kbicka XXoHe TOMbIK XKayanTbl KaXXeT eTeTiH 6-9 KypbinbiMAbIK
cypakka xayan 6epepi.

Kanekynstopabl kongaHyra 6onagbi.
OkyLwbinap Cbi3fbil, KapblHAALL, OLWIPrilTi NarnganaHa anagbl.

2-eMTUXaH XYMbICbI

Bapnbifbl 40 6ann

>KymMmbIC eki Hemece yL TaxipnbeneH Typaapl.
Kanbkynsitopabl kongaHyra 6onagbl.
OkyLibinap CbI3fbil, KapblHAALL, OLWIPrilTi narnganaHa anagbl.

75 MUHYT

Baranay miHgeTTepi 6onbiHWwa SangapabiH YNecTipinyi TemeHaeri kectene oepinreH.

Baranay miHgeTTepi | 1-eMTUXaH XYMbICbl | 2-eMTUXaH XYMbICbl | Bapnbifbl
1-BM 51 2 53
2-BM 39 10 49
3-bM 0 28 28
Bapnbifbl 920 40 130




3.4 EmTuxaHAabl ©TKi3y Tini

EMTMXaH OKbITY TiniHe 6annaHbICTbl Ka3aKk HeMece OpbIC TifiHAE Tancblpbiiaabl.
4, EmTunxaHgbl eTKi3y npoueciH 6ackapy

EmMTuxaH kayincisgik wapanapblHblH, 6apnbifblH KaTaH, Typae cakran oTblipbin, Hasapbaes
3uaTKepnik MeKTenTepi OKyLUbINapbiHbIH OKY XXETICTIKTEpPIHiH CbIPTKbl XWbIHTbIK OaranayblH
YMbIMOACTbIPY XoHEe eTKidy Typanbl HyckaynbiKTblH TanantapbiHa can eTkisinedi. Hyckaynbik
Keneci Heriari TapMakrapabl kaMTuabl:

e eMTMXaH MaTepuangapbl XeHe onapAblH Kayincisairi;

e MyFanimaepaiH, KesekLwinepaiH XaHe aKiMLINIKTIH MiHOeTTepi;

e eMTuXaH eTKidyre apHanfaH matepuangap MeH ayautopusnapabl AansiHaay;

e xasballa xxoHe npakTuKarnblk EMTUXaHOapAbl 6TKi3y YLWiH COMKeC KemneTiH

ayoutopuanapabl gavibiHgay.

5. Banpapabl Kok npoueci

Bann kot npoueci 6ac emTuxaH anylbl, TON NUAEPnepi XeHe eMTuxaH anylwbinapaaH
TypaTblH atTecTauusanblk KOMUCCUSI KYLLIMEH >Ky3ere acblpbinagbl. Opbip eMTUXaH >XYMbIChI
OorblHWAa 6ann KoKW YWiH eMTMXaH anywbinap Tontapbl Kypbiiagbl. Onapgbl Ton nuaepnepi
backapagbl.

Bangapabl kot kesiHoe Oapnblk emTuxaH anywbinap 6ann Kol KecTeciHiH bipaen
HyckacblH nawmaanaHagbl. bann KOl KecTeciHiH OypbiC KOnAaHblyblH XeHe OGaranayablH
a4inAiriH kamTamacbl3 eTy MakcaTblHAa eMTuXaH anylblHblH, TEKCEpPreH XYMbICTapblH Ton
nngepnepi, 6ac emTuxaH anywel TaHAamanbl TYpAe KanTa Tekcepeai.

6. Baranapabl Kot npoueci

Opbip noH OombiHWAa Oaranay HoTwxkenepi A*, A, B, C, D xoaHe E opinTik Garanapbl
TYpiHAE KoMblNnagbl, MyHaarbl A* GaFackl OKy XKeTICTIKTEpPIHIH eH XofFapfbl geHreni, an E Garachl
€H TeMeHri AeHreni 6onbin Tabbinagbl.

U 6Garacbl (KkaHaraTTaHapnbIKCbi3) OKylWbIHbIH OKy 6Gargapnamacbl  MartepuarnbiH
MeHrepMmereHiH Gingipeai.

OkywbinapablH NoH GOMbIHLIA OKY XETICTIKTEpiHiH, 6aFracbl ap eMTuUXaH XyMbICTapbIHbIH,
GaranapbiHaH eMec, 6aprnblk eMTMXaH XXYMbICTapbIHbIH annbl 0anbiHaH WeiFapbinagpl.

TecT cneumdukauusaceiHga Heridri 6aranapabiH (A, C xeHe E) cunattamackl 6epinreH.
ATTectauusnblk  KoMuccus ocbl  GaranapablH  WekapanapblH — Kacibn  On-nikip  kaHe
OKyLWbINapablH, HaTWXenepi HerisiHae aHbikTangbl. A*, B xxaHe D GaranapblHblH, LWeKkapanapbl
apudMeTHKarblK >XONMEH aHblKTanagbl.

A*, A, B, C, D xaHe E 6aranapsbl KopbITbiHAbI 6aFara aygapbinagbl.

6.1 bBaranap cunarramachl

Herisri GafanapablH cunatTamacbl OKyliblnapAblH MYMKIHAOIK OeHreniH aHbIKTanTbiH
Genrini Gip cTaHgapT >KeHiHAEri >annbl TYCIHIMH KanbinTacTbipy ywiH 6epineqi. Ic xysiHae
OKyLbIFa GepinreH 6ara oHbIH TancbipManapabl kanan opblHOaraHbiHA 6annaHbICTbl 6onaabl.

Bara CunaTtramachl

A OkyLwbl naHAi TepeH api XkeTe Bineai xxaHe NoHHIH,  KaFnganapbl MeH a4icTepiH
HakTbl TyCiHea,.

Karnganapgbl TaHbIC, COHAAW-aK TaHbIC eMecC Xafjaunapda Kongadblnagbl.
OKyLUbIHBIH, XayanTapbl aKCbl TYCIHAIPINTEH, HaKTbl XXOHE CypaKka KaTbICThI,
COHbIMEH KaTap KublH ecenTeynepain, WweLliMi aan xaHe aypbic 6epinreH.




OkyLbl:

e dhakTinepai KafMganapMeH KoHe TEOPUSIMEH, KepiCiHWe TeopusiHbl
dakTinepmeH GannaHbICTbIPYAbl;

e kenbip Tocingep 6Gacka Toacingepre kKapafaHga HEMiKTEeH apTbiFbipak
GonaTbiHbIH Aanenaeyai;

e OipHelwe gepekke3nepaeH anbliHFaH aknapaTTbl XXUHAKTayAbl, OHbl KOnaaHa
Oinyai >xeHe alrKbIH NornkanblK Typae YCbIHyabl;

e anHbIManbiapablH KeH Tangaybl 6ap cuTyaumsanblk ecenTepaid LeLliMiH
Tabyabl;

e MoAengey MeH macene wewy ywiH OipHewe aknapaTTapgaH anblHFaH
ManimeTTepai eHaeyai;

e Teopuanap MeH KyObinbiCTapdpbl TYCIHAIPY YWiH rmnotesanapnbl yCbiHYOb
oineni.

OkyLbl NaHHIH, TYpAi cananapblHaH Xakcbl 6iniMiH 6onmallbl KeMLUinikTepiMeH

KepceTeni, NoHHIH Herisri NpuHUMNTEepi MeH aaicTepiH TyciHeai. Kafrmoanapabl

TaHbIC, COHan-aK aca TaHbIC eMeC Xargannapaa KongaHybl MyMKiH;

OKyLUbIHbIH, >KayanTapbl Xakcbl TYCIHAIPINreH, HaKTbl XXoHe Ccypakka KaTbICThbl;

COHbIMEH KaTap ecenTeynepain WeLlimi xapTbinanm gypbic.

OxkyLibl:

e oKy OargapnamacbiHoa — KenTipinmereH  cpakTinepai  xargaatTtapga
GannaHbICTbIpa anyabl;

e KenTereH caTbiNapAaH TypaTblH Npoueaypanapabl cunatrayabl;

e aknapaTTbl GipHelle gepekkesaepaeH TaHaayabl )koHe OHbl anKbliH
norukanslK Typae yCbiHyapl;

e OepinreH aknaparT HerisiHge Moaenbaep MEH MOCEIEHI aHbIKTayabl;

e anHbIManbIIapAblH WWEeKTeysi caHbl 6ap ecenTepai welyai;

e Teopusanap MeH KybbinbicTapAbl TYCIHAIPY YLWIiH runoTe3anapabl YCbiHYAbI
oineni.

Okywbl eneyni kemwiniktepi 6ap neH GombiHWa 6Gasanbik GinimMiH kepceTeni
)KOHe nMoHre HerisgenreH kafmganapbl MeH 9ficTepiH aca TyciHOenai.
Karnganapabl HerisiHeH 6enrini xxargaaTTapaa faHa KongaHaabl.

OKyLUbIHBIH, XXayanTapbl ilWWiHEH KaXeTTi aknapaTrneH Koca KaXeTci3 aknapart Ta
bap. Kapananbim ecenTtepai AypbIC WbiFapfaH, bipak KMblH ecenTepae kartenep
XibepreH.

Oxywibl:

e 0Ky GargapnamackiHOa KenTipinreH akTinepai »xaHfblpTyabl;

Oip amanbimMeH 6onaTbIH ecenTi WeLyai;

OepinreH aknapart ke3iHeH aknapaTTblH 6ip GeniriH FaHa TaH4an yCbIHyAbl;
Gip Hemece BipHelle TacinMeH ecenTepai WhiFapyabl;

aknapaTTbl TOMbIFbIMEH 6HAEMEN, MOAeSb MEH MacereHi aHblKTayabl;
dakTinep MeH ManiMeTTepAiH XUbIHTbIFbIH TYCIHAIPETIH MMNoTe3aHbl
aHblkTayabl 6ineni.




7.  Cypakrap aHe 6ann Ko KecTtenepiHiH ynrici

Op CypaKTblH COHbIHAA TiK Xakwa [ ] iwiHge ocbl cypakTbiH xayabbl ywiH 6epineTiH 6ann
CaHbl KenTipinreH.

Hyckama peTiHOe ap TancbipMa YLUiH KOMbINaTbiH 6ann caHbl aHbIK KepceTinreH 6ann Koo
KecTeci bepineqi.

7.1 1-eMTUXaH XYMbICbI

A benimi

Op cypakka A, B, C xxoHe D TepT xayan Hyckacbkl OepinreH. [lypbic gen caHanaTbiH Gip
HYCKaHbl TaHOaHbI3.

1 Peakumsnblk kabineTi eH xofapbl MeTangaH 6actan, metangap peakumsanblk Kkabineri
OolbIHLIA KaHaawm peTTinikneH opHanacagbl?

MeTann CYbIK CyMeH OymeH Ty3
apekeTTecce opeKkeTTecce | KbilWKbINbIMEH
opekeTTecce
1 KOK 7E] E}
2 Gasy na ZE)
3 7E) na na
4 XKOK XOK XKOK
A 1>2>3>4
B 3>1>4>2
C 3>2>1>4
D 3>2>4>1

Al] B[] c[] p[]

2 Cyrteri MeH Xxrop apacblHOafFbl peakunsHbIH TEHAEYI KOPCETIMNreH.
Ha(r) + Clx(r) (1 2HCI/ (r)

asgapabiH 6apnbik kenemaepi 6enme TemnepaTypacbhiHAa XOHE KbiCbIMbIHAA ©JILLEHTEH.
15.0 cm?® cyTeri xnopablH apTblK MenLwepiMeH apekeTTeckeHae xnopcyTeriHii, HC/, kaHgan
Kkenemi Tysineni?

A 7.50 cm®
B 15.0cm3
C 30.0cmd
D 36.5cmd

A[] B[] c[ ] p[]



3 ANOMUHUIAAI OHbIH KEHIHEH 3IIEKTPONIM3 apKbinbl any TYKblpbiMOaapAblH KancbiCbl AYPbIC?
1. AnNOMUHWUI KeHi reMaTUT aen atanagbl.
2. AnOMUHUI OKCUAIHIH ©anky TemnepaTypachl eTe Xofapbl.
3. OH anekTpoaTa TOTbIKCbI34aHy XXypeai.
1, 2 X%aHe 3

A

B Tek 1xaHe 2
C Tek1xoHe 3
D

Tek 2

A[] B[] c[] p[]
[1]

Bann Koo KecTeci

Cypak Xayan Bann KocbiMwa HycKaynbIK
1 C [1]
2 C [1]
3 D [1]




1

B oenimi
MebIC anekTp cbiMaap acanuTblH MeTann 6onbin Tabbinaasbi.

(@) MbICTbIH KypbifibiMbl MeH OGannaHbICTapblH cunaTTaHbi3. ©3 >xayalblHpl3abl cxema
TypiHOe kepceTyre 6onaabl.

(c) MbIC OHbIH KEHIHEH KOMIpPTEriMEH TOTbIKCbI3A4aHy apKbirbl anbiHaabl.
OneKTPOoH TacbiMarnbl TYPFbICbIHAH TOTbIKCbI3AaHy TEPMUHI HEHi BinaipeTiHiH KOPCEeTiHi3.

(d) MbIC KeHiHeH anblHFaH MbIC OHbl ANEKTP OTKI3riW peTiHae nanganaHy YLWiH XeTKinikTi
TYpAe Ta3a emec.
MbICTbl KOCnanapblHaH TasapTy ywiH 3epTxaHaga Ci3 kongaHa anaTbiH KypanablH,
CYPETiH canblHbI3 XdHe cypeTTi 6enrineHis.
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(e) Mbic ranbBaHocTernsga kongaHbiaasbl.

"anbBaHocTervsiaa KongaHybliHbIH 6ip cebebiH TabbIHbI3.

[Bapnbifbl: 10]

2 (a) OtaHongbl aTeH MeH 6yabiH 300 °C, 70 atmocdepa xaHe hocop KblLKbINbI
KaTanusaTop KaTbICyMEH peakumsachbl apkbinbl anyfa 6onaabi.

PeakunsaHblH TeHAEYi kepceTinreH.
C2H4(I') + Hzo(l') = CzH5OH(I’)

Ocbl opraHukanblk peakUMsaHbIH TUMiH aTaHbI3.

(b) OTaHongpbl rNoKo3aHbIH allybl apKbinbl Aa anyfa 6onagbl.
OTeH KongaHyAdblH OpHblHA T[JIOKO3aHbIH, allybl apKblfibl 3TaHOMN eHaipyaid  6ip
apThIKLWbIbIFBI MEH Oip KEMLLUITITH »Ka3bIHbI3.

APTbIKLWbINbIfbI

(c) OrtaHongbl OMOOTLIH peTiHOe KonagaHyFa ©onagbl. CoHfbl Ke3ge KasakcTaH KbifblHa
wamameH 1 mnpg nutp OGuoataHongbl eHaipyre MymkiH. CoHpan-ak KasakcTaH
AyHWeXysiHaeri eH ipi 6nooTbiH eHAaipyLwici 6onyra Tuic.

KemipTeri  guokcugiH  asanmTyblHa  OuoaTaHonabl  OTbIH  PETiHOE  HEeniKTeH
nanganaHaTtbiHbIH TYCIHAIPIHI3.
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(d) OtaHon - 6yn ankoronk.

Ankoronbi aca ken ilwyaiH AeHcaynbikka TUri3eTiH eKi canaapblH KOPCETIHi3

(e) (i) O3TtaHon 3anancei3gaHablpy XaHe Wic 3aTTapAblH, epiTkiwi 60nbIn KonaaHbinagsl.
Epimkiw TepMUHIHIH, MafblHaCblH KOPCETIH;3.

(ii) OTaHongbl MOHALIK XaHe MoneKkynanblk 3aTTapAblH eKeYiHiH ae epiTkiwi peTiHae
HenikTeH KongaHyra 6onaTbiHbIH TYCIHAIPIHI3.

[Bapnbifbl: 9]
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Bann Koro KecTeci

Cypak Xayan Bann KocbiMLia HycKaynbIK
1(a) MeTanablK 1 aNeKTpoHaapAblH Tepic
GenwekTepi
rMraHTThbl / TOp 1 KabblngaHbanabl
oenrinepi bap
OH wuvoHgap [/ kaTuoHgap (apacbiHAafbl 1 anarpamma
TapTbIbIC) KaoObingaHagbl
(koHe) «TeHi3» / Boc /  XKbIMKUTbIH 1
/nenokanbAeHreH anekTpoHaap
[makc 3]
1(b) | NoH kaTapnapsbl / kabaTTapbl Xblmknabl nongap Genwektepi /
/celpFngpl (GipiHe Bipi) (a) —HaH Kka
KaOblngaHaabl
(meTangplk) 6annaHbic
[1] bepik emec
1(c) | anekTpoHaapabl kabbingay [1]
1(d) | canbiHraH
cTakaHaafbl AMEKTPONIUT/CYMBIKTBIK  XKoHe 1
anekTpogTap
KyaT ke3i / 6aT apesi / + xaHe — 1
benzineHzeH
Tasa MbIC (—) 9NeKTpog Hemece kaTogka 1
XabbickaH Hemece MbIC Kocnanapbl (+)
9NeKTpoa Hemece aHoaKa abbickaH
anektponuT / mbic[(ll)] cynbdaThb! (epiTiHAai) 1
[4]
1(e) KOpPIHICiH akcapTy YLWiH /koppo3usagaH Kopray 1]
/ke3 kenreH ceHaipepnik ganen
2(a) KOCbIITy Tene-TeHaik

[1]

KaobingaHo6anabl
rmgpaTtauus pykcar
eTineai.
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2(b)

Ke3 kenreH 6ip apTbIKWbIbIFbI:
KarTa >XaHapTblnaTblH pecypc
3HeprngaHbl a3 nanganaHagbl
KemipTekke GenTapan

Ke3 kenreH 6ip kemwuiniri:

Ken caHMeH enwleHeTiH yaepic
Ken eHbeKTi

TasapTblfiMaraH eHiM

XblngamaplFbl 6asy

[2]

XabgbikTay MeH
aHeprusira KaTbICThl
LWbIfbIHAAPbI TeMeH

Hemece backa Konannbl
Xayan

2(c) (aTaHon) KanTa XaHapTbinaTblH pecypcTapaaH 1
XacanblHagbl / ecimgiktepoeH [/ eciMaik
LUMKi3aTblHaH anbiHaAbl
(6eniHreH) CO» kanTa eHpgenedi Hemece 1
ecimaikTepai / eciMaik Wwwuki3aTblH  ecipy
KesiHae KonaaHbinaasl / kemipTekke Geitapan [2]
2(d) | kaTepniicik 1 Ke3 KesreH ekeyi

6ayblp UMPpPO3bI

XXOFapbl KaH KbICbIMbI

Wwapway / XamaH yibiKkTay
Aenpeccusi/MULLLIKTbIH A4eCTPYKUMSACHI

canmarbl Kemy

[makc 2]

2(e)(i)

€piTeTiH cyMblK /KaTTbl 3aT epuai

[1]

2(e)(ii)

OH wvoHgapmeH xoHe oatun [/ CyHs
MONeKynanapMeH peakuusra Tycegi

Hemece

(aTaHon / ataHongarbl OH) nontocTi keHe
(aTaHongarbl) (3Tun / CoHs) nontoccia Ton

[1]
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2-eMTUXaH XYMbICbI

Cis kaTTbl 3aTTbiH aHacy 6eTi e3repiCiHiH XUMUANbIK peakuusi XblngamablFblHA 9CEpiH
3epTTeYiHi3 Kepek.

TaxipnbeHi 6acTamac 6ypbiH 6apnblK HYCKay bIKTbl MYKUAT OKbIN WbIFbIHbI3.

Bipaen kaTThbl 3aTTblH, TEH MaccanapbliH NarganaHa oTbIpbir, €Ki TaXipUbeHi Xy3ere acblpybiHbl3
KEpEK.

1-Toxipnbene kaTThl 3aTThbIH KiLUKEHTal KeCEKTepi NanganaHbinagbl.
2-Toxipnbene kaTTbl 3aTThIH YIIKEH KECEKTEPI NanaanaHbinagbl.

Eki Toxipnbe yLWwiH oe TemeHae KepceTinreH Kypanabl nanganaHbiHbI3.

o pe3eHke
eTK!3FIUJ XarnracTblpfbiL
TYTIiK
. TYPFbl XKoHe
d o keickbiw
ThIfbIH ]

] CyFa TOHKepinreH
3 :/ kenemi 100 cm3
100 cm°koHyC ] enLieyiw uMnmMHap

nilwiHAai konoda 1
o

CY KyMblnaTbiH blAbIC

1-Toxipube

KoHyc niwiHai konbagaH eTkisrilw TyTiri 6ap TbifbIHbIH anbi TacTaHbI3 >X8HEe KOHYC MilliHAj
KonbGaHbl api kapan KOMbIHbI3.

50 cm® enweyiw uMNMHApPAI NanganaHa oTbipbin, CYMbIThINFAH KbIWKbIN 6enrici 6ap biabicTaH
50 cMm® cyMbITbiNFaH KblWKbINAbl enweHi3. OHbl 100 cm® KoHYyC MilwiHAi konbara KynbiHbI3.

FA1, kaTTbl 3aTTblH 5 I KilLKeHTan KecekTepiH enwen anbif, KOHYC MiWiHAgi konbafa canblHbI3.
TbifblHMEH KanTa >albiHbl3, KOHYC niwiHAi konbaHbl Can LWaKKaHbl3 >XaHe j;pepey
CeKyHaoMepAi KOCbIHbI3.

5 MuHyTTBIH 8p 30 cekyHObl CaWbiH, enuweyill UMNuHApAeri >KuHanfFaH ra3 kernemiH 1-
ToXipnbeHiH HOTUXKENEep KeCcTecCiHe »as3blin OTbIPbIHbI3.

(@) 1-toxipnbe

AKGIT | oeniHreH OeniHreH
y Kc rasgbiH yakbIT/ ¢ | rasgblH kenemi
kenemi/ cm® | cm®
0 180
30 210
60 240
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90 270

120 300

16

[3]
2-Toxipn6e
FA2, KaTThl 3aTThiH 5 I YIIKEH KECEKTEPIH Naiifanaka oTbipbir, 1-TeXipUGEH: KaNTanaHbI3.
5 MUHYTTbIH o 30 cekyH bl caibi enwieyill UANMHAPAETi XUHAMFaH ra3 Kenemin 2-
TOXIPUBEHIH HOTUXENEP KECTECIHE Xa3biM OTbIPbIHbI3.

(b) 2-ToxipuGe

0 180

30 210

60 240

90 270

120 300

% %

[1]



(c) (i) KoopauHaTtanbik Topaa ocbTepai OenrineHia xeHe con ocbTepre 1 XoHe 2-
ToXipnbe HaTWKeNepiHiH rpadUKTEPIH ChI3bIHbI3.

[4]

(i) Op rpadukke eH Oon KeneTiH HaKTbl CbI3blKTbl canbiHbl3. Kan cbidblk 1-Taxipnbere
XXaHe Kal CbI3blK 2-Taxipmbere xaTaTbiHbIH Typa Oenrinexis.

(iii) Kes kenreH aHomanbabl HyKTEnepdi AeHrenekneH KopllaHbia Hemece MyHaawn
HyKTenep 6onmaraH xarganga «ell aHoManbbl HYKTENep XXOK» OEN Xa3blHbI3.
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(d) (i) ©3 rpaduriHisgeri OepinreH penengepai KongaHa oOTbIpbIn, Taxipubene kawn
peakuMAHbIH, XbliaaMabIfbl )KOFapbl EKEHIH KOPCETIHI3 XXoHe TYCIHAIPiHi3.

(ii) (d)(i)-oe aHbikTanFaH Toxipubegeri peakUMAHbIH XKblngamablFbl  HEMiKTeH
ofapblnay 6omnfaHblH TYCIHAIPIHI3.

©3 xayabblHbI3abl GenwekTep TypPFbiCbIHAH TYCIHAIPIHI3.

(iii) bByn peakuusiHbliH KblAamablfblH  MblHA OpMynaHbl  KONgaHbIin  ecenteyre
6onagbl.

_ GesiHeTiH ra3 keJsieMi
Peakuus »bingamapbifbl= VaRbIT

©3 rpadwuriHisgi kongana oTbipbin, (d)(i)-Oe aHblkTanFaH peakumsiHbiH, GipiHwi 200
CEKyHAOTaFbl XbiNngaMablfblH €CENTEHI3. Onwem aypltriH ecenTen WbiFapbiHbI3.

XKblngamabifbl =

enwem Gipniri = [2]

(e) TepeHairi wWamMaMeH 2 CM CyMbITbINIFAH KbiWwKbinbl 6ap cbiHayblkka 1 kanakwa FA1
KOCBIHbI3.

FA1 kap6oHaT ekeHgiriH ganengey yLwiH 6eniHreH raséeH TUICTi TeCT acaHbI3.

[a3abl aTaHbI3 XXaHEe OHbIH, epeKLueniriH 6akblnaynapmMmeH genengeHis.

TEeCT cmnatTtamMachl



(f) 1 xeHe 2-Toxipnbeneppe kongaHbifiFaH afictepdi Xetingipyre GonaTblH eki >xongpl
YCbIHbIHbI3.

(g) OkyLubl OCbl peakuUsiHbIH XblAaMAblFbIHA KbILLKbI TeMnepaTypacbiHbIH e3repy acepiH
3epTTerici keneai.

Okywbl Byn 3epTTeyai kanam Kayincia xyprise anaTtbiHbiH CMNaTTaHbI3.

OkyLWwbl KongaHyfFa TUIC 9A4ICTI TOMbIK CMMATTaHbI3 XXOHE CEeHiMAi HOTWXKenep any YLiH
OKYLLbI OCbl TOXipMOEHi Kanam >Xyprisde anaTtbliHbIH KOPCETIH,3.

[Bapnbifbi: 25]
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Cisre C xaHe D eki kaTTbl XMMUSANbIK 3aTTapablH Kocnackl 6epinegi.
C cyna epugi, an D epimengi.

Bakbinaynapgbl kectere xasa oTbipbir, C xxaHe D XuMnanbiK KOCbINbICTapbIMEH KENECi
ToXipnbenepai XyprisiHia.

Ew6ip KopbITbIHABIHLI KECTEre XXa3b6aHbI3.

ToXipnbenep 6akbinaynap

(@) Kanakwa kemerimeH C xoaHe D
KocnacbIHbIH LLaMaMeH XXapTbICbIH
CblHaybIKKa CanblHbI3.

KocnaHbl anfawbiHga 6asy Kpi3gblpbir,
OfaH KeriH 1 MUHYT KaTTbl KbI3AblPbIHbI3 2]

ManpganaHbINFaH KOCNaHbl TaCTaHbI3.

(b) C xoHe D kocnacbIHbIH KanfaH
XapTbicblH 10 cM?3 KaliHan TypfaH dvnbTpaT
ancTungeHreH cybl 6ap bICTbiKka Te3iMAi
CblHayblKKa canblHbI3.

CbIHaybIKTbI ThIfFbIHMEH Xayhbiln, 1 MUHYT
LLIamKaHblsl -------------------------------------------------------------

KOCHaHbI Cv3|—|'qu eTK|3|H,I3. ........................................................

®dunbTpaT NeH TyHOAacbIH cakTarn
KOWbIHbI3.

myH6ameH opbiHOaniambiH maxipubenep
(€) (i) Kanakiua KoMerivien TyHBaHbi cyari | " e
KafFa3blHaH CblHaybIKKa CanblHbI3. [2]
3 cm3 cyMbITbINFaH KyKipT
KbILLKbINbIH aKblpblHAAM KOCbIHBI3.
I36ec cy epiTiHAiciHEH ra3gbl
GTKI3IH,I3 ....................................................

(ii) AnbiHraH (c)(i)-aaH epiTiHaire
LiamMameH 2 cM3 Kanuin noanaiHiy
€pITiHAICIH KOCbIHBI3

unbmpamrneH opbiHOanamaeiH
MOXIPUBBIIEP e nee e enennd
(d) (b)-maH omnbTpaTTLI LLAMAMEH YL
Bomikke GOMiHIZ, | s
(i) bBipiHwi Genikke apanacTblpa HATPUIR | wermrmrmemmsssmmsssss s
rMAOPOKCUAIHIH epiTiHAICIH TaMLblnan
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(ii)

KOCbIHbI3.

HaTpuit rmgpokenaiii apTbik
MernLlepiH KOCbIHbI3.

ExiHwe Genikke amMmnak epiTiHAICIHIH
apTblK MernLepiH azgan KoCbiHbI3.

(iii) YwiHwi 6enikke cyhbINTbiNFaH a3oT

KbILLKbIMbIHbIH, XXaHe Bapuii

HUTpaTbIHbIH GipHeLle TaMLblnapbiH

KOCbIHpbI3.

(e) KatTbl C 3aTbl Typarnbl kKaHAan KopbITbiHAbINAP Xacayfa 6onaabl?

Bann Koro KecTeci

[Bapnblifbl: 17]

Cypak Xayan Bann KocbiMwa HycKaynbIK
1(a) | kenempaep kecTtere xasblnFaH 1
kenem OyTiH caH Hemece 0.5 geniH 1 KecTenepai, ekeyiHae Makc
Oepinepni YTipAEH KeniHri 2 oOHObIK
TaHOara geniHri katenep
yakbIT 0 = kenem 0 1 pykcart eTineai
[3]
1(b) | ras a3 menwepae GeniHeai [1] (a) benimiHe KaparaHaa kenemi
as
1(c)(i) | ocbTep xkaHe enwem BipnikTepi 1 ernwem BipnikTepi cekyHatap / ¢
OenrineHreH XoeHe cM?® 6onbin Tabbinaabl
1 y-OCiH€e Kenem XaHe X-0CiHae
colikec macTab yakbIT ©enrineHreH
HyKTenep eki 6afbITTa XapTbl
Ka3bIKTbIKTbI anaTblHAaM
mMacLwiTab TaHganfaH
16-20 HykTenep = [2], 12-15
HYKTenep AypbIC KepceTinreH [makc 2] | HykTenep =[1],<12=0
HyKTenep aypbic 6enrinexin
KiLUKEeHTan WapLblHbIH
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XapTbiCbiHOA 6OJ'beI THic

erep rpaduk HemngeH
bacranmaca eckepinmengi

[4]
1(c)(ii) | KMCbIK cbI3bIKTap 1-Taxipnbe xaHe 2- 1 CbI3bIKTbIH YCTiHOE
Toxipnbe aen benrineHreH OpHanacnafraH HyKTernep
1 CbI3bIKTbIH €Ki XXafblHaH BipKerski
rpadouKTEPAiH ekeyiHae eH XakcChbl OopHanacybl THic
COVKEC KENETIH ChI3bIK CalblHFaH [2] 1(c)(i) — naH KaTe kenecire
aybicagbl
1(c)(iii) | aHomanbabl HyKTEnep AeHrenekneH [1] CbI3bIKTaH anbiC opHanackaH
KopLuanfaH/aHbIKTanfaH Hemece GapnbIK HyKTEeNnep AeHrenekneH
«elkaHaan aHomanbbl HyKTenep KopLianbin anbiHybl THic/
>KOK» Aen »asblnfFaH aHomManbabl aen 6enrineHiy
THic
ellkaHgan aHomanbapl
HYKTEenep 0K ekeHairi
onapablH AypbIC KOPbITbIHAbI
XacaraHblHbIH HOTUXeCi 6onyhbl
THic
1(d)(i) | (1- Toxipnbe) KilkeHTan kecekTep 1
Xannak rpagueHT (aHafFypnbiv 1
BepTuKanbgi) / rpadvkTeri gepekrepai erep rpadmk gypeic 6onmaca
nanganavy [2] KaTte TacbiMangaHagbl
1(d)(ii) | (1-Toxipnbe kaTThbl 3aT, FA1 iwiHae) 1 KilukeHTan GernwekTep
XaHacy 6eTi ynkeHipek eckepinmengi
1
Xuipek 6onaTtbiH COKThIFbICTap / COKThIFbICTap Kebipek
CeKyHAbIHa Hemece yakbIT Oipniringe [2] eckepinmengi (epi kapaw
COKThIFbICTap Kebipek 6onaabl TyciHgipinmece)
1(d)(iii) | CkbINgamabIK =) MaHi rpadpukTeH 1 (d)(i) kka pykcaT eTinegi
anblHbIN aHbIKTasnfaH
(enwey Gipniktepi =) cm®/c Hemece cm?® 1
c-Ha Hemece cm3c™
[2]
1(e) KeMipTeKk ANOKCUAI /KeMip KbILLKbIN 1 €eCKepTy: opblHAarnfaH Tect
rasol / CO> cunatTamachl ywid 6ann
Oepinmengi
i3bec cyblH nannangbl / Hemece cyT 1
TycKke anHanagbl/ aKk TyHOa [2]
1(f) Kes kenreH ekeyi:
ras anyra apHasnfaH wnpuuTi 1
nanganay
rpagyvpneHreH Tambl3bITKbILL
KbILLKbINAb! enwey yLliH 1
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KongaHbinaabl/ GropeTka KblLKbINAbIH
KeneMiH enLuey yLiH KonaaHbinagi

OropeTka rasgbliH KenemiH enwey yLlid
kongadbinagsl / CO2

ap ToxipnbeHi kanTanay xaHe opTawa
KepceTKiTi any

KepceTKilTepai Xuipek any
MarHuTTi apanacTbIpfblll  NanganaHy
TemnepaTtypaHblH, TypakTbl 6onybiHa

Ke3 XeTKi3dy YLWiH / TemnepaTypaHbl
eriwey Kes KenreH opbiHAbl Aanen

[makc 2]

1(g)

Ke3s kernzeH mepmeyi:
KbILLKbINAbIH COM KOHLEHTpauusaChl

Oipoen macca/kaTTbl 3aTThlIH XXaHacy
oeTi

KbILLKbINAbIH KEM AereHae 2 Typni
TemnepaTypachl

ras wnpudi / enweyiw umnuHgpre
Xanray
Hemece
Tapasbl

yakbIT 6apbICblHAA LWbIFapbInFaH
rasgblH, Kenemid / KaxeTTi kenemai
WbiFapyra 6eniHreH yakbITTbl a3y
Hemece

yakbIT 6apbICbIHAA KbILUKbINAbIH
Hemece KaTTbl 3aTTbIH (a3asTbIH)
MaccacblIH xa3sy

Ke3ai KopFanTblH Ke3inaipikTi Knio

KbILLKbINObIH Oipaen kenemi
pyKcart eTinegi

2(a)

ObbkbIgay/rasgaHy/ras
KenipLUiKTEPIHIH LWbIFYbI

KoHOeHcauus/oy

[2]

KabbinaaHb6anAabl CyMbIKTbIK
nanga 6onanbl
eckepinmengi 6ankuapl

2(b)

dunbTpaT - Tycci3 (epiTiHai)

TyHOa — aK (KaTTbl 3aT)

[2]

KabbingaHbanabl mengip
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2(c)(i) | 6bbrkbIngay/rasgaHy/ras 1
KenipLUiKTEPiHIH LWbIFybI
KabbingaHagbl cyTTi / Gynabip
aK TyH6a 1 / aK kaTTbl 3aT/ arapa 6actangbl
[2]
2(c)(ii) | capbl 1
TyHba 1 KaObingaHagbl KaTTbl 3aT
[2]
2(d)(i) | ak 1
TyHOa 1 KabbingaHaabl KaTTbl 3aT
epuai (apTblK meniiepae) / Tyccis 1 6ann TyH6aHbIH Ty3inyiHe
epiTiHai narnga 6onagbl [3] 6annaHbICTbI
2(d)(ii) | ak TyHOa 1 KabblngaHagbl ak KaTTbl 3aT
epuvai (apTelk Mmenwepae) / Tyccis ©ann TyHOaHbIH Ty3inyiHe
epiTiHgi Ty3eqi 1 0annaHbICTbI
[2]
2(d)(iii) | aK TyHba [1] KabbinpgaHaabl ak kaTTbl 3aT
2(e) | Kes kenreH ekeyi: eki aypbIc xayan = 2 6ann.
MbIPbILLI 1 Oip, eki oypbIc XaHe Bip aypbIC
emec xayan = 1 6ann.
cynbdar 1
Ke3 KenreH AypbiC EMeC eki
MMApaTTbIK 1 XayanTblH, xy6bl = 0 6ann.
[2]
2(f) KOpfacblH Hemece kapboHaT Ke3 kenreH aypbIic eMec
[1] xayanneH xyn 0 6ann

CananblK aHanu3 6onbiHIIA ManiMeTTep

KatnoHpapablH epiTiHainepaeri peakuuanapbl

KaTUOH peakuus
NaOH epiTtiHaicimeH NH; epiTiHgicimeH

antoMUHUN, TYCCi3 epiTiHAiHI Ty3e apTbIK apTblK Mernwepae epiMenTiH ak TyHba

AR*(cynbl) MernLiepae epuTiH ak TyHba

aMMuaKk, KbI3ObIpy KesiHaeri Ty3inreH aMmmuak

NH4*(cynbl)

Kanbsuui, apTblKk Mernepae epiMenTiH aK TyH6a | TyHBachl )XOK Hemece WwamMarbl ak

Ca?*(cynbl) TyHOa Ty3inenj
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mbic(ll),
Cu?*(cynbl)

apTbIK Merepae epiMenTiH Keringip
TyHOa

KO KoK epiHAiHi Ty3e apTbiK
MernLepae epuTiH akLwbi Kek TyHba

Temip(ll),
Fe?*(cynbl)

apTblK Merwepae epiMenTiH XachbIn
TyHba

apTblK MerLepae epiMenTiH Xachbln
TyHGa

Temip(lll),
Fe3*(cynbl)

apTblK Mernwepae epiMenTiH Kbl3blSl-
KOHbIp TYHOa

apTblk Mernwepae epiMenTiH Kbl3bls-
KOHbIp TyHbOa

MbIpbILL,
Zn?*(cynbl)

TYCCi3 epiTiHAiHI Ty3e apTbIK
MeriLepae epUTiH ak TyHb6a

TYCCi3 epiTiHAiHI Ty3e apTbIK
Merepae epuTiH aK TyHba

AHVNOHAApAbLIH epiTiHAiNnepAaeri peakumanapbl

MOH peakums

kapboHar, CYMbINTbINFaH KblLWKbINAblI Kocagbl ras kenipLuikTepi wbiragpl,
CO3% KeMipKbILIKbIN rasbl nanga donaapl
xnopwva, CYMbIATbINFAH a30T KbILWKbISIbIH KOCbIMN aK TyHOa
Cl~(cynbli) KblLWKbINAaHAbIpaabl, CogaH KeriH Kymic

HUTpaTbIHbIH epITiIHAICIH Kocaabl
noava, CYMbINATbINFaAH a30T KbILWKbISTbIH KOCbIMN capbl TyHba
I= (cynbl) KblLWKbINAaHAblpagbl, cCoaaH KeniH KyMic

HUTpPaTbIHbIH epITiIHAICIH Kocaabl
HUTpAaT, HaTPWUI MMOPOKCUAIHIH epiTiHAaiCiH, coaaH | amMuak nanaa 6onaabl
NOs~ (cynbl) | KeriH antoMnHUIA donbracbliH Kocaasl;

akblpblHAAM Kbi3gblpagbl
cynbdar, KbILWKbINgaHabIpbin, 6apuin HUTpaTbIHLIH, | aK TyHba
SO4%~(cynbl) | epiTiHAiciH Kocaapbl

FaszpgapMeH XacanblHaTbIH TeCTTEp
ras TecT

ammmak, NH;

AbIMKbBIN NakMyC KaFasblHbIH KbI3blT TYCiH KBK TycKe alHanablpabl

KeMIipKbILLKbIN rasbl,

i3bec cymeH ak TyHOa Ty3egqi

CO;

xnop, Ch; ObIMKbBIN NTaKMYC KaFasblH TyccidgeHaipeni

cyTek, Ho «nax» KaTaH AblObICbIH LWbIpaHbl XakblHAAaTKaH4a LWbiFapaabl
otTek, Oz LLOKTaHfaH WhblpaHbl TyTaHablpaabl
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