KUBIHTBIK Oarajiayra apHaJFaH
dMicTEMEJIIK YCHIHBICTAP

XuMus

S-cuIHBIN



OJlicTeMeNiK YChIHBICTAp MYFaJIIMIe §-ChIHBITI OLTTIM alTyIIbIIIaphIHA «XUMHUS TIOH1 OOHBIHIIIA
KUBIHTBIK Oaranaynbl JKOclapiay, YHBIMAACTBIPY JKOHE OTKI3yre KeMeK Kypajbl peTiHIe
KYPacCTBIPbUIFaH. OJICTEMENIIK YCHIHBICTAp 8-CBHIHBIN «XHUMHUS» TOHI OOWBIHIIA Y3aK MEp3iMIl OKY
Oarapiamachl HETi31He JaiibIHaIFaH.

beniM / opTak TakpIpbIll OOWBIHIIA KUBIHTHIK OarajiayablH TarchlpManiapbl MyFaiiMre bigim
IyIIBIIAPBIH TOKCaH OOWBIHINA JKOCTApiaHFaH OKY MaKcaTTapblHA KETY JCHIeHiH aHBIKTayFa
MYMKIHJIIK Oepe/i.

OpicreMelnik yChIHBICTapAa O0eniM / OpTaK TaKbIpbIN OOMBIHIIA >KUBIHTHIK Oaraayabl
OTKi3yre apHajFaH Oarayay KPUTEPHIAJIEpI MEH JECKPHITOPIaphl Oap TarchipMaliap YCHIHBUIFaH.
Conpnaii-ak, )xuHaKTa OLTIM amymIbUIapAbIH OKY KETICTIKTEepiHiH MYMKiH JeHreinepi (pyOpukanap)
cunartayiFras. Jleckpunropiapsl MeH Oaigapsl 0ap TancslpMaiap YChIHBIC TYPiHIe OepilireH.

OpicTeMelNiK YCHIHBIC JKalINbl oOpTa OuTiM OepeTiH MeKTen MyFamiMIepiHe, MeKTen
oKiMIIuIiriHe, OiumiM Oepy OesMiHIH oicKepiiepiHe, KpuUTepuaaabl Oaranay OOWBIHIIIA MEKTETI,
OHIPJIIK YHJIECTIpYIIiJIEpiHE )KOHE 0acKa J1a MyAIelli TyJIFajapra apHaJFaH.

OJIiCTeMeNiK YChIHBICTAPAbI TalbIHay OaphICHIHAA PECMHU MHTEPHET-CANTTaFbl KOJDKETIMAL
pecypcTtap (cyperrep, poTocyperrep, MOTIHACD, ayAH0 XKoHEe OeiiHEMaTepruaniap) KOJIIaHbUIIb.
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1-TOKCAH BOMBIHIIA )KUBIHTBIK BAFAJIAYFA APHAJIFAH

OKy makcatsbl

Baranay kpurepniii

Oilsiay JaFabLIapbIHBIH

JeHreui

OpbIHAATY YaKbIThI

Tancsipma

TAIICBIPMAJIAP

8.1A «ATOMAAFBI JIEKTPOHAAPABIH KO3FAJIbICHD)

06J1iMi 00JiBIHIIA )KUBIHTBIK 0aFajay

8.1.3.2 OpOip 3MEKTPOH KadaThIHAA DJIEKTPOH CaHBI HAKTHI
MaKCHMaJl MOHHEH aCTIaThIHBIH TYCIHY
8.1.3.3 5 5xoHE p OpOUTATIAAPBIHBIH MilIiHIH OLTY
8.1.3.4 Anramkel 20 XUMUSIBIK DJIEMEHTTIH JJICKTPOHIIBIK
KOH(HUTYypaMAChIH >KOHE AJIEKTPOHIBl — TpadUKaIbIK
dhopmynapbiH xKaza 01Ty
8.1.3.5 Atompaap ayeKTpoHAapAbl  KaObUIIall  HEeMece KOFayra
aJaThIHBIH )KOHE OCHIHBIH HOTHIKECIHJIC MOHAAp TY3UIETIHIH

TYCIHY
8.1.3.6 «Hemnmik KOCBIHIBD)» OMICIMEH  KOCBUIBICTap IbIH
(dopMyJacklH KYpacTbIpy

binim anywubt

*  OpOip KabarTa IEKTPOH CaHbl HAKTHI MAKCUMAJl MOHTE TE€H
0O0TaTHIHBIH AHBIKTAMTBI

*  §KOHE p OpOMTANIAPBIHBIH ITIIIIHIH aKbIPATa bl

* Kocsin anateiH HemMece OepeTiH EKTPOHIAP CaHbl MEH
aTOM apachIHAAFbl COWKECTIKTI aHBIKTANIbI

* ATomIap MEH MOHJAP/BIH JIEKTPOHIBIK KOHPUTYPaIHSICHIH
JKOHE TIEKTPOHIBI — rpadUKaIbIK (GOPMYIaphIH kKa3abl

*  «Hemnnik KOCBIHAB» 9ICIMEH KOCBUIBICTAP IbIH
(dbopMynacelH KYpacThIpabl

biny xoHe Tyciny
Konnany

20 MuHYT

1. Exinmm OHEPTICTUKAJIBIK JIIeHrenae OpHaJIaCaThbIH JICKTPOHAAPABIH MaKCUMaAJl CaAHBI:

A) 1
B) 2
C) 8
D) 18

2. DAeKTpOHAAp ©3/IEPiHIH dHEPTHUIApbIHA Call IPOHBI OENTUIIr O1p apa KaIlIbIKTHIKTA aifHAJIBII
KYpEAl, MYHBI S3JEKTPOHABIK OyIT HeMece opOuTanb jen araijpl. KeHicTikTe SApOHBI
allHaNaThIH DJEKTPOHAAPABIH Oenrimi Oip mimiHi Oomagsl. OpOuTangapIblH TYChIHA
KEHICTIKTET1 MIIIIHIH )XoHE OCNT1JICHYIH JKa3bIHbI3.



OpOuTanaapablH KeHICTIKTET HilliHi benrinenyi

1. 0‘ Topi3 i

2. Topi3 i

3. ChIpTKBI 2JIEKTPOHABIK KAaOATHIH asKTayFa KaKETTi KOCHII aJlaThIH HeMece Oepin kidepeTiH
AIIEKTPOHJIAP CaHBl MEH aTOM apachIHAAFbI COMKECTIKTI TAOBIHBI3.

Atom DnekTpoH Oepeti / KOCHIN alajbl
1) 2 snmekTpoH Oepim xidepemi
A) Amomunuit | 2) 3 anexkrpon Gepin xidepesi
B) Orreri 3) 2 51eKTPOH KOCHIIN aJIajIbl

4) 3 BIeKTPOH KOCHII ajiajibl

A B

4. bepinren atoMmaap MeH MOHIAPIBIH AIEKTPOHABIK KOH(MUTYPALUSICHl MEH SJIEKTPOHBI —
rpadukanbiK GOpMyIaChIH Ka3bIl KECTEHI TONTHIPHIHBI3.

XUMUAIBIK ONEeKTPOHIBIK OneKTpOH/bI — rpa@uKaibIK GopMynachl
AIIEMEHT aTOMbl | KOHQUTypausChl
/ NOHBI
Na'
O

ALPT

5(a) AmroMuHUH KOHE KYKIPT aTOMIapbIHAH TY31UIETIH HOHAAPABIH TY31Ty CXEMAChIH 5Ka3bIHbI3.
+13Al )2¢)8¢)3e

+16S )2¢)8e)6e

(b) 5(a) TanceipMackiHaa TY31UITeH HOHAAp OoiibiHIIA «Hemaik KOCBIHIBI) 9IICIMEH KOCHIITBICTHIH
(hOopMyIachiH Ka3bIHBI3.




baranay kpurepuiii Tancbipma Heckpunrop baan
No binim anywwt
Op0Oip KabaTTa INEKTPOH 1 CKIHIII SHEePreTUKANBIK ACHI eI 1
CaHbl HAKTHI MaKCUMaJl OpHAaJIaCaThIH MaKCUMaJl AJICKTPOHIap
MOHT€ TeH 00JIaThIHBIH CaHbIH aHBIKTAMNIBI;
aHBIKTaNU bl
S )KOHE p OpOUTAIIIAPBIHBIH, 2 s opOHTAIIaPBIHBIH KEHICTIKTEr] ITIIIiH1 1
MIITHIH aKbIpaTaIbl MeH OeNTiIeHYiH XKa3abl;
p OpOMTAIIAPBIHBIH KCHICTIKTET] MIIiHI 1
MEH OeNriJieHyiH jka3abl;
Kockim anmateia Hemece 3 O aToMBI JKoHE ANEKTPOHAAP apaChIHIAFbI 1
OepeTiH IEKTPOHAAPIBIH COMKECTIKTI aHBIKTAHIbI;
CaHbl MEH aTOM Al aToMBI JKoHE 3JIeKTPOHIAP |
apachlHJAFbl COUKECTIKTI apachIHJIaFbl COMKECTIKT] aHBIKTAMIBI;
AHBIKTAM b
ATomaap MEH MOHAapAbIH 4 Na' HOHBIHBIH SIIEKTPOHJIBIK, 1
AJICKTPOH/IBIK KOH(UTYpaIHsIChIH 5Ka3a/Ibl;
KOH(l)I/IpraIII/ISICLIH KOHC Na ' MOHBIHBIH 3JICKTPOH/IBI — TPa(UKaIBIK 1
AJIEKTPOHJIBI — IPAPUKAIIBIK (dbopMynachiH ChI3abl;
(dbopMynapbIH Ka3aabl O aTOMBIHBIH AJIEKTPOHIBIK 1
KOH(UTYpaIMsIChIH jKa3a/bl;
O aTOMBIHBIH JIEKTPOHIBI — TPAPUKAIIBIK 1
(dbopMyInaceiH ChI3abl;
AI’" HOHBIHBIH TEKTPOH/IBIK 1
KOH(UTYpaIHSICBIH JKa3a/Ibl;
Al” +I/IOHLIHLIH AIEKTPOHIBI — 1
rpaduxaibiK (GOpMyIIachlH ChI3abl;
«Hemnaik KOCHIHIBI 5 AOMUHUN MEH KYKIPT aTOMBIHAH 1
9/1iICIMEH KOCBUIBICTAp/IbIH TY3UIETIH HOH/AAP CXEMACBIH Ka3abl;
(hopMynacklH KYpacThIpa bl «Hemnaik KOCBIHABD 9/iCiMEH 1
KOCBUIBICTBIH ()OPMYITACHIH KYPACTHIPAIBI.
Bapabirsl 13




BisiMm adymbIHBIH ATbI-KOHI

«ATOMIAFBI JIEKTPOHAAPABIH KO3FAJIBICHI» 060J1iMi 00l bIHIIIA
JKMBIHTBIK 0araJiay/IbIH HOTHKeCiHe KaThICThI aTa-aHAJIApFa aKNapaT YCbIHYFa apHaJIFaH pyopuka

baranay kpurepuiii

OKY :KeTIiCTIKTepiHiH JAeHreii

ToeMmen

Opra

Korapbl

OpOip KabaTTa JIEKTPOH CaHbI
HAKThl MAKCHMAaJl MOHTE TEH
0O0JIATBIHBIH AHBIKTAMIBI

ExinH1mi sHepreTUKabIK ACHT N IS
OpHAJIACATHIH AJICKTPOHIAP CAHBIH
aHBIKTAYJ[a KHHAJIAIBL.

ExinHnn sHepreTuKaibiK ACHTeH/ e
OpHaacaaaThlH JIEKTPOH AP CAaHBIH
aHbIKTay/1a KaTeJIikTep Kidepei.

ExiHmn sHepreTHKaIbiK
JIEHIelJIe OpHaIacaThIiH
AJIEKTPOH/IAP CAHBIH AHBIKTAMN bl

S JKQHE p OpOUTAITAPBIHBIH
MIIIIHIH aKbIPaTaJIbl

S J)KOHE p OpOUTATTAPBIHBIH
KEHICTIKTET1 MilliHl MeH OeNriuIeHyiH

aXpIpaTya KHHAJIAbL. I:I

s / p opOHUTaNTaAPBIHBIH KCHICTIKTET1
HIMIHIH / OeNTiIeHyiH aXbIpaTyia
KaTeikTep Kidepei.

[]

S )KOHE p OpOUTAIIAPBIHBIH
KEHICTIKTET1 MiIIiHI MeH
OenriyeHyiH aXXpIpaTaabl

[]

Kocein anatein HEmMece
OepeTiH dIEKTPOHIAPIBIH
CaHbl MEH aTOM apaChIH]IAFbI
COMKECTIKTI aHBIKTANIBI

O, Al atoMbI MeH
3JIEKTPOHAAPBIHBIH apaChIHAAFbI
COMKECTIKTI aHBIKTaya KUHAJIA bl

[]

O / Al aToMbI MEH 2JIEKTPOHIAPBIHBIH
apachbIH/IaFbl COMKECTIKTI aHBIKTay/la
KaTeikTep xidepei.

L]

O, Al atoMBI MeH
AIEKTPOHAAPBIHBIH apachIHIAFbI
COHKECTIKTI aHBIKTANHIBI

[]

AToMzap MEH MOHIapIbIH
ANEKTPOH/IBIK
KOH(UTypalMsIChIH XKoHE
ANEKTPOH/IBI — IpaUKaIBIK
(bopMynapbIH jka3a/bl

¥ ¥
Na ,O, AP aTOMBI JKOHE

MOHJIAPBIHBIH AJIEKTPOHIBIK
KOH(UTypalusIChIH, TpapUKaIbIK
(hopMynaceiH jka3y1a KHHAIA bl

[]

Na®/0/ AI3+ aTOMBI / HOHJAPBIHBIH
ANIEKTPOHABIK KOH(PUTYPALIUSCHIH,
rpaduKanbiK GOpMYyIIackiH XKa3yaa
KaTeJikTep xidepei

[]

Na' , O, AP atomsl xome
MOHJIAPBIHBIH JIEKTPOHIBIK
KOH(QUTypanusaCchiH, rpaduKaibik
(dbopMyIIachIH Ka3aabl

[ ]

«Henbaik KOCBIHABD dMiCIMEH
KOCBUTBICTAPIBIH (OPMYIACHIH
KYPacThIPAJIbI

ANIOMUHUI JK9HE KYKIPT
aToM/IapblHaH MOHIAPIbIH
CXEMAaChIH ’Ka3y/1a )KOHE «HOJJIIK
KOCBIH/IBI» 9J1iCIMEH KOCBUIBICTBIH
(dhopMyIacklH KypacTbpyaa
KHHAJIA b1

L]

AIOMUHUH jK9HE KYKIPT aTOMIapblHaH
MOHJIap/IbIH CXEMAChIH ka3y/a / HOIiK
KOCBIHIBD» QIICIMEH KOCBUIBICTBIH

(dbopMynacelH KYpacTeIpyaa KaTeliKTep

xKioepeni
[ ]

AJIOMUHUM jK9HE KYKIPT
aToOMJapblHaH MOHJAP/bIH
CXEMACHIH JKa3abl )KOHE «HOJIIIK
KOCBIH/IBI» 9J1ICIMEH KOCBIIBICTBIH

(dbopMynacelH KypacTbIpasl




8.1B 3aTTrapabin Gopmynaiapsl KIHe XMMHUSAJIBIK peaKIus

OKy makcatsbl

Baranay kpurepuiii

Oilsiay JaFablLI1apbIHBIH
JeHreui

OpbiHaany yakbITbl

Tancsipma

TeHAeyaepi» 06J1iMi 00bIHIIA )KUBIHTHIK 0araJiay

8.2.3.1 3arrap KypaMbIHIAFbI 3JIEMEHTTEPAIH MacCalbIK YJIECIH
Taly, AMEMEHTTEPIIH MAacCalbIK YJieci OOMbIHIIA
3arTapabH GOpMYIIachiH MIBIFAPy
8.2.3.3 Peaxnusara KATBICAThIH JKOHE TY3LIETIH 3aTTapiblH
(bopMyIachkiH )a3a OTHIPHIT, XUMUSIIBIK PEaKIUsIap
TEHJIEYJICPiH KYpy
8.2.3.4 3arTap MaccachIHBIH CaKTaTy 3aHbIH OLTY
8.2.2.1 bacTankpl oHe TY31IT€H 3aTTap IbIH CaHbl MEH KYPaMbl

OOMBIHIIIA XUMUSIIBIK PEAKIUSIIAP.IbI KIKTEY

binim anywiot
*  Kypnemni 3aTTap KYPaMBIHAAFBl JJIEMEHTTEP.iH
MaccajblK YJIECIH €CemTei i, MaccalblK yJecTepi

OoifbIHIIIA 3aTTHIH KapanabiM (OpPMYJIaChIH aHBIKTaH bl

*  XUMUSIIBIK peaKiys TeHACYJICPiH KypacThIpaibl

. 3ar MaccachlHBIH CaKTaly 3aHbIHBIH aHBIKTAMACHIH
KazaJpl
*  XUMHSIIBIK peaKiMsIapIbl peareHTTEPAiH CaHbl )KOHE
Kypambl OOMBIHINIA XUMUSUIBIK PEAKIIUSIIAPIbI JKIKTSHTI

Biny xoHe TyciHy
Konnany

JKorape! nenrei narapuiapbl

20 MUHYT

1.(a) Harpwuit runpokap6onarsiagars (NaHCO3) keMipTeKTiH MaccalbIK yieci TeH 00Iabl:

A) 1,19%
B) 14,28%
C) 27.38%
D) 57,14%

(b) Kypzieni KOChUIBICTBIH KYPaMBIHIAFBI 2JIEMEHTTEPIIH MacCajbIK yJecTepi
H -2,04%, S - 32,65%, O — 65,31%-ke TeH. KOCBUTBICTBIH MOJIEKYITaIBIK

(bopMynachlH aHBIKTaHbI3.

2. Ac yiine Tamak miciprene ra3 6anonbsiHad nponad (C3Hs) sxarbutab.
(a) [IponaHHbIH XkaHy peaKIUACH TEHICYIH *Ka3blll, TEHECTIPIHI3.

(b) [IponaHHBIH XKaHy PEAKIUSACHIHIAFBI OHIMIEP/II KOHE peareHTTeP/Ii aTaHbI3.

OHIMJIED:

peareHTTep:




3. MapaTka 3epTxaHaja ToKipuoe jkacay YIIiH OTTeri ra3sl Kepek 0onasl. OTTeri ra3biH
Mapraser IMOKCH/Ii KaTalu3aTopbl KaTBICBIHAA CyTEK NEPOKCHUIIH ailbIpy apKbLIbl aJTyFa
Oomapl.

(a) CyTek nepoKCUAIHIH BIABIPAY PEAKIHUICH TEHACYIH JKa3bIHbI3.

(b) by peakumsiHbI KaHAAM 3aHFA CYHEHII JKa3/IbIHbI3, OCHl 3aHFA aHBIKTaMa OEpiHi3.

4. bepinren XUMHSAJIBIK PEaKIUSIIAPIbI AAKMAN meHecmipinis, peakyus munii AaHBIKTaHbI3.
A) AO3 + HCl — AICI3 + ...
B) ... + H2SO4 — MgSO4 + H2
C) H2+Cl2 — ...
D) AI(OH)3 — ..... + H20

Peakuus tumi:

A) B) C) D)




baranay kpurepuiii Tanceip Jeckpunrtop Bbaaa
Ma Ne | binimv anywol
Kypzeni 3aTTap KypaMbIHIaFrbl 1 KYpJeii KOChUIBICTBIH KYPaMbIH/IaFbl 1
AJIEMEHTTEPIIH MAaCCAJIBIK YJIECIH KOMIPTEKTIH MacCaJIbIK YJIeCiH
€CeNTei/Il, MaccalbIK yiecTepi €CemTen/Il;
OOMBIHIIIA 3aTTHIH KapanaibiM MacCaJIbIK yJieci OOMBIHIIA 3aTTHIH 1
(bopMyIIaChIH aHBIKTAM BT MOJICKYJIATBIK (POPMYJIACHIH
AHBIKTANIBI;
XHUMHUSIIBIK peaKIus TCHACYIEPiH 2 IIPOITAHHBIH YKaHy peaKIusa TCHACYIH 1
KYPacCThIPaJIbl JKa3apl,
OHIMJIEP/I1 aTalIbl; 1
peareHTTep/Il aTanIbl; 1
3aT MaccachIHbIH CaKTaly 3 CYTEK MEePOKCHU/IIHIH BIABIPAY PEaKIIHS 1
3aHbIHBIH aHBIKTAMACKIH YKa3a/Ibl TEHJICYIH )Ka3aJbl,
3aT MACCaChIHBIH CAKTaJly 3aHbI 1
aHBIKTAMAacChIH JKa3a/pl;
XUMUSIIBIK peakiysiiapabl 4 A peakius THIIIH aHBIKTaNIbI; 1
peareHTTEeP IiH CaHBI XKOHE B peakuus TUITIH aHBIKTANIBL; 1
KypaMbl OOMBIHIIIA XUMUSIIBIK D peakiiys THIIIH aHBIKTaMIbL, 1
peaKusIIap bl KIKTSH I C peakiusi THITIH aHBIKTaJIbI; 1
A peakIusHbI asgKTaIl, TCHECTIPEIi; 1
B peaknusiHbl asiKTar, TeHECTIpei; 1
C peakuusHbI asgKTaI, TEHECTIpei, 1
D peakiusiHbl asiKTar TeHECTIpesi. 1
15

bapJibirbl

10




Bijim anylmIbIHBIH aThI-KOHI

«3aTTapabiH popMyJiaaapbl )KIHEe XUMUSUIBIK Peakius TeHaeyJjaepi» 0eiMi OoiibIHIIA
JKMBIHTBIK 0araJiay/IbIH HOTH:KeCiHe KAaThICThI aTa-aHAJapFa aKNapaT YCbIHYFa apHaJIFaH pyopuka

baranay kpurepuiii

OKy skeTicTiKTepiHiH JAeHreilii

ToeMmen

Opra

Korapwbl

Kypneni 3aTTap
KYPaMbIHIaFbI
AIIEMEHTTEPTIIH MACCAITBIK
YJI€CIH ecenTei i, MaccabIK
yiectepi OOMBIHIIIA 3aTTHIH
KapanaibsiM (hOpMyJIachiH
aHBIKTaNU bl

Kypaeni KocbUTBICTBIH
KYpaMbIHaFbl 3JIEMEHTTIH
MAacCCaJIbIK YJIECiH eCenTey/e,
MaccaJblK yJieci OOMbIHIIIA
KapanaiisiM (hopMyJIackiH Tadyaa
KUHaIa1bI

[ ]

Kypaeni KoCBUTBICTBIH KYPaMbIH/IaFbI
AJIEMEHTTIH MaccallblK YJIECiH ecenrteye /
MaccalblK yJieci OOMbIHIIA KapanaibiM
(dhopMynaceiH Tabyaa KaTemikTep xidepeni

[]

Kypaeni KoChbUIBICTBIH
KYPaMBbIH/IaFbl JJIEMEHTTIH
MacCaJIbIK YJIECIH ecenTen/Ii
’OHE MaccalbIK yJeci
OolibIHIIIa KaparaibiM
(dbopMynaceiH Tabaabl

[]

XUMUSIIBIK peaKius
TEHJICYJIEPIH KYPaCThIPaJIbI

Kypaeni 3aTTapbIH )kaHy peakius
TEHJIeyJIepiH KypacTeIpyaa ,
OHIMJIEp/Ii, peareHTTep i
aHBIKTay/1a KHHAJIA]IbI

[

Kypneni 3aTTapapiH kaHy peakiuus
TEHJIeYJIepIH KypacTeIpyaa / eHiMaepdl /
peareHTTep/Ii aHbIKTay/1a KaTeIiKTep
Kibepeni

[

Kypaeni 3aTTapapiy xaHy
peaxuus TeHaAeyJepiH

KYpacThIpaJbl, OHIMIEPIl,
peareHTTep/Ii aHBIKTANIbI

3at MaccachIHBIH CaKTally
3aHBIHBIH aHBIKTAMACHIH
’)Kazaanl

CyTek NepoKCUIHIH BIIbIpAY

peakius TeHACYIH *Ka3zy/a, 3aT
MAacCaChIHbIH CaKTaJly 3aHbIHA
aHbIKTaMa Oepyie KHHAIAIbI

]

CyTek NepOoKCUIHIH BIIBIPAY PeaKIHs
TEHJIEYIH jka3y/1a / 3aT MacCaChIHBIH
cakTally 3aHbIHa aHbIKTaMa OepyJie

KaTeikTep xkioepei

[]

CyTek NepoKCUIIHIH BIABIPAY
peaKmus TeHCYiH jKa3abl, 3aT
MAacCaChIHbIH CaKTaJly 3aHbIHA

aHbIKTaMa Oepeni

L]

XUMUSIIBIK peaKIusiaap bl
peareHTTep/IIH CaHbI )KOHE
Kypambl OOHBIHIIIA

XHUMUAJIBIK pCaKIusIapabl

KIKTEH 1

A, B xone C, D peakuusiHbl asgkran
TEHECTIpY/le KOHE TUIIIH aHbIKTaya
KAHAJIAIbI

]

A /B /C/ D peakiusiHbl askran TeHecTipyae /
THUITIH aHBIKTAy/Ia aHBIKTAy/a KaTSTIKTEP
Kibepemi

[]

A, B xone C, D peakuusiHbl

asiKTar TEeHECTIPEell dKOHE TUTIIH

AHBLIKTaN bl

[]
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8.1C «MeTtangap 0eJICeHALTINH CATBICTHIPY» 00J1iMi 00HBIHIIA KUBIHTHIK 0araJjiay

Oky MmakcaTbl

Baranay kpurepuiii

Oilsiay naFabLI1apbIHBIH
JAeHreii

OpsbiHaany yakbITbl

Tanceipma

8.2.4.2 bencenai MmeTanmapablH CaJKbIH CYMEH, BICTHIK Cy HEMECe
OyMEH OpeKeTTeCyiH CUIaTTay

8.2.4.3 Metangap KOPpO3USICHIH TYBIHJIATYFa dCEp €TETiH
JKarJanuaapasl 3€pTrey

8.2.4.5 MeTannapaplH KbIIIKBULIAPMEH — OPEKETTECYiHIH PeaKIIus
TEHJCYIEPIH KYpacThIpy

8.2.4.6 MerangapasiH TY3 epITIHAUIEPIMEH OpPEKETTECYiHIH
JKOCTIAPBIH Kacay jKOHE KYPri3zy

8.2.4.8 MeranmapaeiH ~ OeICEHAUTIK KaTapblH KOJIJAHBII

METaJIIAP/IbIH TAHBIC EMEC OPBIHOACY PeaKIUsIAPBIHBIH

KYPY MYMKIHJIITIH O0JDKay

binim anywot

* bBencenni MetangapabiH CaJKbIH CyMEH, BICTHIK Cy HEMece Cy
OyBIMEH OpPEKETTeCy PeaKIus TeHJIEYiH KypacThIpabl

* Merangap KOppO3HICHIH TYBIHIATYFa 9Cep €TeTiH
(axTopIapAbl aHBIKTAN bl

* MerangapaplH — KbILIKbUIAADMEH  OPEKETTECYIHIH peakius
TEHJCYJIePIiH jKa3aIbl

* MeranmapaslH TY3 EpITIHIUIEpIMEH OpeKeTTecy TeHACYiH
KazaJpl

*  Merannapabiy OeJCeHITIK KaTapblH KOJJIAHBIN OpbIHOAcy
peaKIHsUIAPbIHBIH KYPY MYMKIHJITIH OOJDKaiIbI

biny xoHe Tyciny
Konnany

JKoraprbl IeHren 1arapuiapbl

20 MUHYT

1(a) Peakius HOTHXKECIH I CUITI )KOHE CYTEK ra3bIH Ty3€ OTBHIPBIN OeIme
TEeMIIEPaTypachIH/ia CYMEH dPEKETTECETIH MeTanIap KaTapblH KOPCETIHI3.

A) K, Na, Zn
B) Mg, Zn, Cu
C) Na, Li, K
D) Fe, Mg, Ag

(b) bencenainiri opraia MeTaiiap CyMeH TeK KbI3bIpraH/ia (HeMece ¢y OybIMEH) opeKeTTece .
Marnuiizii MpIcajFa ajibll cy OybIMEH peakius TeHAEYIiH jKa3bIHbI3.

2. ApxeonorusuiblK Kazbanap Ke3iHae TadbuiFaH apTedakrap: MbIC, KYMIC, TEMIpJIEH JKacallFaH

OyitpIMaap OepiireH.

(a) MpIcTaH *oHe KyMICTEH jkacaliFaH apTedakTap/IblH OChl KYHTe JIeiiH cakTany ce0eOiHn

TYCIHIPIHI3.
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(b) YakpIT oTe KeJle MbICTaH JKacajiFaH OyHbIMIap/Aa *Kachll JaKThIH Maiiia 601ybl, ajl KYMICTeH
KacayraH OyHbIMIap/AbIH Kapalobl MEH TeMip/iH TOTTaHybIHA 9Cep €TKEeH (aKTopIapIbl
aTaHbI3.

3(a) CyibITBUTFaH TY3 KBIIIKBUIBI €PITIHAICIMEH SPEKETTECETIH METaAap KYOBI.
A) aNrOMUHUNA, MarHui
B) Tewmip, kymic
C) anTbIH, MBIPHIII
D) kywmic, ceiHan

(b) 3(a) TanceipMagarel TaHIAN ABIHFAH METANJIAP JKYOBIHBIH CYHBITBUIFAH TY3
KBIIIKBLIBI EPITIHAICIMEH PEaKIUs TCHICYIH Ka3bIll, TCHECTIPiHi3.

?7+HCI=
?+HCI=

4(a) bepinren MeTangap/IbIH iMIiHE Kaiichl METANT TY3 €PIiTIHIICIHEH METAJ bl BIFBICTHIPHIT
mIbIFapazbl. MyMKiH OONIAThIH peakUsIapAblH TYChIHA « + > TaHOACHIH KOMBIHBI3.

Ty3 \metamn TEeMIp |MarHuil | MbIC | MBIpbIII
Temip (II) xmopuni
Maruwuii xjopuui
Meic (I1) xmopuni
MBIpBbII XJIOpUII

(b) Temip (II) cynbdatsr (FeSO4) epitinaicinin Mg, Al MetannapsiMeH peakius TeHIeyiH
YKa3bIHbI3.

1.

2.

5. MyMmKkiH 601aThIH peakins TeHACYIH KYpacThIPbIHbI3.
(a) HUKeJIb HUTPATHhI(ep-1i) T KOPFACHIH (k) —

(b) mbic (II) HUTpaTbI(ep-1i) + MBIPBILI(K) —

13



baranay kpurepuiii Tanceip Jeckpunrtop Bbaaa
Ma Ne | binimv anywol
bencenai merammapapiH CalKbIH 1 CLJITI JKOHE CyTeK ra3bIH TYy3€ 1
CYMEH, BICTBIK Cy HeMece OyMeH OTBIPBII CYMEH OpEKETTECeTIH
OpeKeTTecy TeHIEYiH MeTaJIap KaTapblH KOPCETE/I1;
KYPacCThIPaJIbI MarHuiJliH Cy OybIMEH peaKius 1
TEHJICYIH )Ka3abl,
Metangap KOppO3UsIChIH 2 MBICTaH, KyMICTEH acaJlFaH 1
TYBIHAATYFa 9CEp €TeTiH apredakTapAblH OCHI KYHIe IeHiH
dakToprap/Ibl aHBIKTAN bl cakraixy ce6eOiH TyCIHIipe;
VaKBIT OT€ KeJle MBIC, KyMiC, TeMIp/ICH 1
JKacalraH OyibIMIapIeIH OY3bLTybIHA
acep eTeTiH (pakTopiapAbl aTaiIbl;
MertangapibH KbIIIKBUIIapMEH 3 MeTayIap KYOBIHBIH CYUBUITBUIFAH TY3 1
OpEKETTeCYiHIH peaKIusI KBITIIKBUTBI SPITIHAICIMEH
TEHJCYIEPIH Ka3a bl OpEKETTECETIHIH aHBIKTAN/TBI;
MeTaIT ATFOMUHUNIIH CYWBUITBUIFaH 1
TY3 KBIIIKBIIBIMEH PEAKIIHS TCHICYIH
JKazazpl;
MeTaJIJT MarHUHIIH CYHBITBUIFAH TY3 1
KBIIIKBLIBIMEH PEaKIIHs TeHICYiH
Kazazpl;
Meranmapabiy TY3 4 TY3 €PITIHIICIHECH TEMIP BIFBICTBIPBII 1
epITIHALIEPIMEH SpPEKETTECY IIBIFAPAThIH METAJIAbl AHBIKTAMIbI;
TEHJCYIH ’Ka3a/bl
TY3 €pITIH/IICIHEH MarHui BIFBICTHIPHII 1
IIBIFAPATHIH METAJTBI AHBIKTAJTHI;
MBIC O€JICEHIIIN TOMEH METAILI 1
eKeHIH KepceTe]i;
TY3 €PITIHIICIHEH MBIPBIII BIFBICTHIPHIII 1
IIBIFAPATHIH METAJIIbI AHBIKTAIIbI;
temip (II) cynbdaTeiHbIH MarHUMEH 1
peaxius TeHICYiH JKa3abl,
temip (II) cynbdaThiHbIH 1
ATIOMIUHUIMEH PEaKIus TCHICYIH
Kazazpl;
MertangapisiH OeICeHIUTIK 5 HUKEJIb HUTPATHI (ep-1i) + KOPFACKIH (k) 1
KaTapblH KOJIJIAHBIN OpbIHOACY TEHJCYIHIH KYPMEUTIHIH jKa3abl;
pEeaKIUsIIAPBIHBIH KYPY MbIC (II) HUTPATHI (ep-ni) + MBIPBIIII (x) 1
MYMKIHIIT1H OOJDKaN bl TEHJICYIH KYpacThIpabl.
Bapabirsl 15
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«MeTtasaap 0esceHIIIIrNH CAIBICTRIPY» 00/1iMi 00HBIHIIA KUBIHTBIK 0arajiayJblH HOTH/KECIHE KATBhICThI
aTa-aHaJIapFa aKnapar YChIHYFa apHAJIFaH pyOpuKa

BijiMm aaymbIHBIH ATHI-KOHI

Baranay kpurepmiii

OKYy keTicTiKTepiHiH AeHrelii

Toemen

Oprta

Korapsbl

bencenni metannapasiH
CaJIKbIH CYMEH, BICTBIK CY
HeMmece OyMEH JpPEKeTTeCy

TEHJCYIH KypacThIpabl

Na, Li, K cymeHn opekerreckenie
CUITI )KOHE CYTEK Tra3bl TY3UICTIHIH
aHBIKTay/a, Cy OybIMEH peakius
TEHJCYIH ka3y/la KuHaIaabl

L]

Na, Li, K cymeHn opekerreckeHe ciiri
YKOHE CYTEK Ta3bl TY3UIETiHIH
aHbIKTay/a / )KOHE Cy OybIMEH peaKIHsI

TEHJCYIH jka3yJa KaTediKTep xidbepeni I_

Na, Li, K cymeHn opekerreckenie
CLITI )KOHE CYTEK ra3bl TY3UIETiHIH
AHBIKTANIBI )KOHE Cy OybIMEH

peaxius TeHIeYiH Ka3aJIbl

—

Merangap KOppO3UsIChIH
TYBIHJIATYFa dCep €TeTiH
(dakTopiappl AaHBIKTANIbI

MBpICTaH %oHE KYMiCTEH JKacaliFaH
apredakTapIbIH OChI KYHIe JeHiH
cakrairy cebenrepi Tyciaipye / acep
eTeTiH (aKTOpJIap/Ibl aTay1a KHHAIAIbI

[

MBpICTaH KoHE KYMiCTEH >KacaliFaH
apredakTapablH OChI KYHIe JCHiH
cakraiy cebenrTepin / ocep eTeTiH
dakTopnapasl aTan TYCIHAIpYAe
KaTenikTep xkidepeni

—

MBpicTaH koHe KYMICTEH jKacalfaH
apTedakTapIbIH OChI KYHTe JeHiH
cakrary cebernrepi / acep eTeTiH
dbakTopiapsl atam TyCiHaipei

[

MeranmapibiH
KBILIIKBUITAPMEH

OpEKeTTEeCYIHIH peaKus
TeHCYJIEePIH JKa3aabl

Mertangap xyObIH aHBIKTay/1a )KOHE
CYMBITBUIFAH TY3 KbIIIKBLI

€pITIHIICIMEH peaKIUsl TeHIEYIepiH
JKaszya KAHAJIaIbl

Mertannap xyObIH anbikTayna / Al / Mg
— JIiH CYMBITBUIFaH TY3 KbIIIKbLI

epITIHIICIMEH peaKlMsl TEHACYJEepiH
JKazyia KaTenmikrep xKidepemi

Mertanaap »yObIH aHBIKTANIbI
YKOHE CYMBITBUIFAH TY3 KbIIIKBLI

epITIHIAICIMEH peaKIus
TeHCYJIEPIH JKa3aabl

[

Merannapapiy TY3
epITIHAIEPIMEH 9peKeTTeCy
TEHJICY1H ’Ka3aIbl

Fe, Mg, Zn-TbIH Ty3 epiTiHIICIHEH
METAaJI/Ibl BIFBICTBHIPHII IIBIFAPATHIHBIH,
Cu OenceHaiirit ToMeHIIrH

aHBIKTAY/a, PEaKIusl TCHJIEYIH Ka3bII
JJICITACYAC KHHaIaabl

Fe /Mg / Zn -TbIH TY3 epiTIHAICIHEH
METAaJIJIbl BIFBICTHIPHI IIBIFAPATHIHBIH/
Cu GesceH Tt TOMEH/ITIH aHBIKTayAa
/ peaxiust TeHJICYiH Ka3bIl IdJeNaeyae

KaTemikTep xibepeni

Fe, Mg, Zn -TbIH Ty3 epiTiHAICIHEH
METaJ/1bl bIFBICTHIPHII
mibIFapaThiHbIH Cu OesiceHauir

TOMEH/IIT1H aHBIKTAN IbI, PeaKIIHSI
TEHJICYIH JKa3blIIl ToJIeIIeH T

MeTtangapaeiH OelICeHIUTIK
KaTapblH KOJTaHBITT
OpbIHOACY peaKIUsIapbIHBIH
KYPY MYMKIHJIIT1H
0O0JDKa B

MertannapiblH TaHBIC €MeC OpbIHOAcy
peakuusIapbIHbIH )KYPY MYMKIHAITH
OoipKayaa KMHAIa bl

[]

Mertannap/IsIH TaHBIC eMeC OpbIHOACy
peakuusutapbiHbiH (2)/ (b) xypy
MYMKIHJIIT1H O0JDKay/a KaTelikTep
xK16epexi

MeTtangap/ibIH TaHBIC eMec
OpBIHOACY PeaKIUsIaPbIHBIH KYPY
MYMKIHIT1H OOJKaiIbI

—
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2-TOKCAH BOMBIHIIA )KUBIHTBIK BAFAJIAYFA APHAJIFAH TATICBIPMAJIAP

8.2A «3art memepi» koHe «CTexuoMeTpHUsIIBIK ecenTeyJsep» 0eJiMaepi 0OoibIHIIA
JKMBIHTBIK 0araJiay

OKy makcatsbl 8.1.1.3 Macca, 3aT MeuIepi k9HEe KYPBUIBIMJIBIK O6JIIIeKTep

CaHbIH ecenTey

8.2.3.5 XuMUSIBIK peakius TeHAeyIepi OONbIHIIA 3aTThIH
MaccachlH, 3aT MOJILIEPiH ecenTey

8.2.3.6 ABoragpo 3aHbIH Ouly KOHE KAJIBINTHI JKOHE
CTAaHJApPTTBl  JKaFdaljgapAarbl  ra3fgap  KeJeMiH
ecernTeyze MOJISPIBIK KeJIeM/i KOJIany

8.2.3.7 TaznmapaplH CaJbICTBIPMAJbl THIFBI3ABIFBIH  KOHE
3aTTBIH ~ MOJIAPJBIK ~ MAacCachlH  CaJIBICTBIPMAIbI
TBIFBI3JIBIK OOMBIHIIA ecenTey

8.2.3.8 Ta3mapaplH KaTBICYBIMEH JKYPETIH peakiusiap
OoiibIHINIA ecenTep LIbIFapyaa ra31apIblH KeJeMIiK
KaTbIHAC 3aHbIH KOJIJJaHY

Baranay kpurepmniii binim anywo

* 3ar Maccachl, MeJIIEpi KOHE  KYPBUIBIMIBIK
OeiekTep caHbIH ecenteyae (GhopMmynaHbl KOJIAHBII
ecernremnmi

*  XUMHSUIBIK PEAKITUs TCHICYi OOMBIHINA 3aT MacCaChIH,
3aT MOJIIICPIH aHBIKTAM bl

*  MonsapabIK KeJIeM Il KOJIAHBII ecenTeyiep Kyprizei

e CanpICTBIpMalbl  THIFBI3ABIK ~ OOMBIHINA  Ta3/bIH
TBIFBI3JIBIFBIH  JKOHE 3aTTBhIH MOJISIPJIBIK MaccachblH
ecernTenmi

* Ecenrep msirapyaa ra3aapsH KeJeMIiK KaTbIHAC
3aHBIH KOJIZIAHBII €CenTeyiep Kyprizeal

Oiinnay narablIapbIHbIH Konnany

AeHTreHi JKorapsl neHreit narapuiapsl
OpbiHaany yakbIThI 20 MUHYT

Tancsipma

1. Monekynanap caHbl 3,01-1023 T€H KOMIPKBILIIKbUI T'a3bIHbIH 32T MOJIIIepi )KoHe
MAaccachbIH eCeNnTeHis.
A) 5 Momb xoHe 220 T
B) 2 momnb xone 20 T
C) 1 mMonb xoHe 24 T
D) 0,5 monb xxoHe 22 T

2. Maic (IT) okcuain cyTekneH TOTBIKChI3AaHAbIpy HOTHXKECIHAE 4 T Ta3a MbIC aJIbIHFaH OoJjca
peakuusira TyckeH MbIc (II) okcuaiHiH MaccachiH, 32T MOJIIEPiH TaObIHbI3.
(a) Mbic (II) okcuaiHiH CyTEKIIeH TOTHIKChI3/IaHy peaklys TEHACYIH jKa3bIHbI3.
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(b) Mpic (II) oxkcuniniH MaccachlH €CETTeHI3.

(¢) Meic (II) okcuainiH 3aT MOJIIEP] €CENTEHI3.

3. 273 K (0°C) temneparypa meH 101,3 klla kpicbiMaa enmenred 1 Mmonb rasz 22,4 1 kenem
ayapl.

Aeozaodpo 3ansi
¥ He ¥ H, ¥ Co;
W e AR odP D
: ' Qs
® | &
6,02 10 vonexya 6 L0210% moaexys 6,02+10% moaerya

1 soas 1 moan I moas

224 a 224 a 224 a

ATOMIapABIH MEH MOJICKYJIajapAblH OEpijireH MOJIb CAaHBIH KAJIBINTHI YKaFIali/a anaThlH
KOeJIEMIEPIMEH COMKECTEHTIpiHI3.

AToOM/ MOJIeKYyJIa KoJIeM (K.:K)
A) 10 MOJIb AMMHAK MOJIEKYJIACHI 1)16,8 Mob/1
B) 0,75 Mok CyTeKk aTOMbl 2)11,2 mosb/a
C) 0,5 MOJIh aprOH aTOMBI 3)224 monb/n
A) B) 0

4. Benrici3 ra3plH CYTEKIIEH CATBICTBIPMAIBI THIFBI3IBIFBI 15-ke TeH. OChl ra3abIH MOJISIPITBIK
MaccachblH TaObIHBI3.

5. benrini KbICBIM XK9HE TEMIIEpaTypaja a30T MEH CYTEKTI TIKeJel opeKeTTeCTIpiln aMMHUaK
(NH3) anyra 6onaab!.

(a) AMMHaK CHHTE31HIH/ aJIbIHYBIHBIH PeaKIs TeHICYIH Ka3bIHbI3.

(b) AMMuak CUHTE31H/IET] Ta3aap IbIH KOJIEM/IIK KaThIHACKIH aHBIKTaHBI3.
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baranay kpurepuiii Tancsipma Jeckpunrtop Bbaaa
No binim anywo
3aT mMaccachl, MeJIIIepi )KoHE 1 KOMIPKBIIIKBLT Ta3bIHBIH 3aT 1
KYPBUIBIMIBIK OOJIIIEKTED MOJIIIEPIH eCenTen/Ii;
CaHbIH ecenteyae GpopmynaHbl KOMIPKBIIIKBLT Fa3bIHBIH MaCCAChIH 1
KOJITAHBIIT €CENTEN 1 ecenTeni;
XHUMHUSIIBIK pEaKIus TCHACY1 2 MbIC (II) OKCHAIHIH TOTBIKCBI3aHY 1
OOMBIHILIA 32T MACCAChIH, 3aT peaxius TeHACYiH Ka3abl;
MeJIIIEePIH aHBIKTaNIbI MmbiIc (II) okcuaiHiH MaccachiH 1
Tadagml;
MbIc (II) okcuaiHiH 3aT MOIIIEpPiH 1
Tadagml;
MopIbIK KeJaeM Tl KOJIIaHbIIT 3 aMMHaK MOJICKYJIACHIHBIH KOJIEMiH 1
ecenTeyep Kyprizeui (K.K.) COMKEeCTEeHIIpeIi;
CYTEK aTOMBIHBIH KOJIEMIH (K.XK.) 1
COlKeCTeHIIpei,
aproH aTOMBIHBIH KOJIEMIH (K.K.) 1
ColKeCTeHIIpe/Ii;
CanpICTBIPMAJIBbI THIFBI3IBIK 4 CYTEKIICH CaJIbICThIPFaH/1aFbl 1
OOMBIHIIIA Ta3bIH THIFLI3ALIFBIH TBIFBI3IBIFBI OOMBIHIIA OENTici3
JKOHE 3aTThIH MOJISIPIIBIK ra3JIbIH MOJISPJIBIK MacCachlH
MaccachlH €CenTen i €CeNTeNnIi;
EcenTep mbrapyma raznapasiH 5 aMMHaK CHHTE31 peakIus TCHACYiH 1
KOJIEM/IIK KaTbIHAC 3aHbIH JKazaJbl;
KOJIZIaHBIII €CeNTeyep rasaapblH KeJeMIIK KaThIHAChIH 1
Kyprizeai AHBIKTaN/IbI.
BapJbirel 11
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Bijim anylmIbIHBIH aThI-KOHI

«3aT meJiepi» koIHe «CTeXMOMETPHUSIIBIK ecenTeyJiep» 0eimaepi 00MbIHIIIA
JKMBIHTBIK 0araJiay/IbIH HOTHKeCiHe KaThICThI aTa-aHAJIApFa aKNapaT YCbIHYFa apHaJIFaH pyopuka

baranay kpurepuiii

OKy xeTicTiKTepiHiH JeHreii

Toemen

Opra

Korapbl

3ar mMaccachl, MeJLIepi )KoHe
KYPBUIBIM/IBIK OOJIIEKTED

caHbIH ecenreyae GopmyaaHbl
KOJIJaHbII €CenTen/ i

dopmyna OoifbIHIIA 32T MeIIEpi
KOHE MOJICKYJIaJIbIK MaCCaHbI

Talyaa KHHAIA b

[l

®opmyna OoiibiHIIA 32T Meepi /
MOJIEKYJIaJIbIK MacCaHbl Tadyaa

KaTelikTep xKidepeui

[l

®opmyna OoiibIHIIA 32T MeJIIIepi
KOHE MOJICKYJIAJIBIK MaCCaHbI

TadaIbl

[

XUMHUSITBIK, pEeaKIHs TEHICY1
OOMBIHIIIA 32T MaCCACKIH, 3aT
MOJIIIEPiH aHBIKTAM bl

Meic (I1) okCuAIHIH TOTBHIKCHI3IAHY
peaxius TeHICYiH XKa3yaa, TeHAeY
OOMBIHIIIA MaCCACBIH, MOJIIIEPIH

Mpic (II) okcHIIIHIH TOTBIKCHI3IaHY
peakuus TeHeYiH Ka3yaa / TeHaey
OoiibIHIIIa MaccachiH/ MOJIIIEPiH
ecernTey/ie KaTemikTep xidepeni

[]

Msic (II) okcuainig
TOTBIKCHI3/IaHy peaKIus
TEHJICYIH Ka3y/a, TEHILY
OoiibIHIIIa MaccachblH, MOJIIEPiH
ecenTen i

MonspabIK KeseMal KOJIaHbII
ecenTeynep Kyprizeul

ecenTeyae KuHauaasl
AMMUax, cyTek KoHe aproH
aTOMJAapbIHBIH (K.K) KeJeMJIepiH
colikecTeHAIpy/ie KMHAJa bl

AmMHaK / cyTek / aproH
aTOMJApbIHBIH (K.K) KeJeMIepiH
ColiKecTeHIipy/Ie KaTeNiKTeP
xibepeni

[ ]

AMMUak, CyTek KOHE aproH
aTOMJIAapbIHBIH (K.K) KeJaeMaepiH
colikecTeHaipeni

CanbICTBIpMaTbl THIFBI3/IBIK
OOIbIHIIIA Ta3/IbIH
TBIFBI3ABIFBIH KOHEC 3aTThIH,
MOJISIPIIBIK MacCachlH
ecenTein i

FaSI[BIH MOJIAPJIBIK MaCcCacCbIH,
CCCIITCYAC KNHAJIa/Abl

[l

["a3mapAbIH MOJIAPIIBIK MacCachiH /
ecernTey/ie KaTenikTep xidepeni

[ ]

["a3mapapIH MOJISPITBIK MaccachiH
ecemnTen i

[]

Ecentep mbrapyna
ra3apabiH KeJeM/IIK KaTbIHaC

3aHBIH KOJIJIAHBITI eCenTeyIiep
Kyprizeni

Kenemuik kaTeiHACTap 3aHBIH
KOJIJIAaHBIN PEaKIus TeHACYIH

Kasyaa KMHaJIaJbl

Kenemik kaTbIHACTap 3aHBIH
KOJIJIAHBIN PEaKIHs TCHACYIH

’a3zyna/ KaTbIHAChIH Tal0yna/
KaTeIiKTep kidbepemi

Kenemuik kaTeIHACTap 3aHBIH
KOJIJIQaHBIN PEaKIHs TCHACYIH
sKasaanl

L]
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8.2C «XuMHSJIBIK peaKIusiIarbl JHePrusiMeH TAHbICY»

Oky MmakcaTtbl

Baranay kpurepmuiii

Oilsiay naFablIapbIHBIH
Jenreiii

OpbiHaany yakbIThbl

Tanceipma

0eJ1iMi 0OMBIHIIA KUBIHTHIK 0arajay

8.3.1.1 3arThiH XKaHY pPEaKIMACHIHBIH OHIMI KoOiHECe OKCHU]T
EKCHIH JKOHE KYpaMbIHa KOMIpTeri 0ap OThIH OTTEKTE
JKaHFaHJa, KOMIPKBIIIKBUI Ta3bl, HWIC Ta3bl HeMece
KOMIPTEK TY3UICTiIHIH TYCIHY

8.3.1.2 ITapuukTik 3¢ (exTTiH cebenTepin TYCIHAIPY KOHE IIeHTy
YKOJIIaPbIH YCHIHY

8.3.1.3 DK30TepMHUSIIBIK peakiusIap Kbury 0ejie )KYPETiHiH, al
SHIOTEPMUSIIBIK PEaKIUsIIAP JKbLTY CIHIpE XKYPETiHIH OuTy

8.3.1.5 Dmueprus e3repiciH OeNIIeKTepAiH KHHETUKAITBIK
TEOPHSICHI TYPFBICBIHAH TYCIHIIPY

binim anywot

*  KeMmipTeKTi OThIHIAp JKaHFaH/Ia TY31JIETIH OKCUATEP/II
JKOHE OJTApBIH KACUETTEPIH aHBIKTAMIbI

* [lapuukTik 3¢ dekTiHiH ceOenTepiH TYCIHIIPEl )KOHE
HICTITy KOJJAPbIH YChIHABI

*  DK30TEPMHUSIIBIK JKOHE YHIOTCPMUSIIBIK PEaKIUsIIapIbI
aXbIpaTajbl

e DHeprus  e3repiciH  OemeKTepaiH KHUHETHUKAJIBIK
TEOPUSACHI TYPFBICHIHAH CUITATTaNIbI

biny xxone Tyciny
Konnany

}KOFapBI JeHreun AarAblIapbl

20 MuHYT

1(a) KemipTek oTTeKTe KaHFaH/1a TY31JIETIH KOMIPTEK TUOKCUAIHIH (POpMyIachiH OenriieHis.

A) CO2
B) SO2
C) SO3
D) CO

(b) KemipTekTi OTBIHAAp OTTEKTE JKaHFaHAa Kyie, HiC ra3bl, KOMIPKBIIIKbUT ra3bl TY31Ie/11.
KeMipTexk MOHOOKCH 11 %oHE TUOKCUATEPIHIH TY3UTylH COUKECTEH I PiHI3.

i. CO 1. Opranukanslk 3aTTap >KaHFaH/1a HEMece MIIpIreH e Ty3uIel
2. OTTEKTIH apThIK MeJILIEpiH/Ie )KaHFaH a Ty31e/1l
i CO 3. OTTeK XeTiCIereHie Ty3ueai
ii. CO2 O
4. Tycci3, niccis, eTe yIibl ra3
5. Metajutyprusiia TOTBIKChI3aHIbIPFBIII PETIHJIE KOJIaHbIIa bl
(1)
(i)
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2(a) [NapaukTik 23 dexTiHiH maina 60y cebenTepine MbIcaaap KeNTipim, TYCIHAIPIHI3.

(b) ITapauKTIK 3P dEKTIHIH IIENTy KOIAAPbIH YCHIHBIHBI3.
1.
2.

3. Cetinemoi moavlKmolpuIHbl3.

XKeimy Gese )KypeTiH peakusiap JIeTL, JKbLTY CIHIpe )KYpPeTiH
peakuusiap Aern aTanaibl.
Beninerin Hemece CiHIPUIETIH KbUTY MOJIIEpi peaKIUsIHbIH
JIeTl aTajlajbl.

4. Xep OeTinzeri KeH TaparaH XUMUSIIBIK KOCBUIBIC — Cy. CyZIbl CYTETiHIH HEri3r1 MUKi3aT Ke3l
peTiHae KapacTeipyFra 00aael. bipak o1 YIIIiH CyIbI CYpeTTe KOPCETUITeHACH IICKTP
TOFBIHBIH KOMETIMEH axbIparyra 0onaabl. Ocel ke3ne 572 k[ / Mok SHEpTuUs CiHipiiei.

oy eyTen orTen

2H,00 2Hylg) Oz(a)

(a) Ochl peakIusHbIH TEPMOXUMUSIIBIK PEAKINS TEHIEYIH jKa3bIll KOPCETIHI3.

(b) Cyreri MeH OTTer1 ra3bl O9PEKETTECII Cy TY3UITE€H Ke3/1€ XUMMSUIBIK PEaKIIHsI SHEPTUsChI
KaJjail esrepeni? DHeprus TYPFbICBIHAH PEaKIUs TUITIH aXKbIPAThII Ka3bIHbI3.
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baranay kpurepuiii Tanceip Jeckpunrtop baan
ma Ne | Biniv anywo
KemipTekTi oThIHIAD 1 kemipTek (IV) okcuariy hopMynaceiH 1
JKaHFaH/a TY3UICTIH AHBIKTANIbI;
OKCHATED ﬂ,l KOHC Oﬂilp ABIH KOMIPTEK MOHOOKCH/II OTTEK KCTICIIEICH/IC 1
KaCHCTTCPIH aHBIKTaN/IbI Ty3iNeTiHiH, Tyccis, hicci3, oTe yibl ra3
EKCHIH COMKECTEHipei,
METaJUTYPIHsIia TOTBIKCHI3IaH IbIPFBIIL 1
PETIH/E KOJIIaHBUIATHIHBIH COMKECTEHIIPE|;
KOMIPTEK THOKCHU/II OTTEKTIH apThIK 1
MOJIIIEPIHIE, OPTAaHUKAJIBIK 3aTTap KaHFaH/1a
HEeMece Iipiresie Ty3UIeTiHiH
COMKeCTeHIIpe/I;
ITapHuKTIK 3D PeKTiHIH 2 IMapHHKTIK 3 PeKTi Kanak nmaiga 1
cebenTepiH TyCiHaipeai OOJIaTBIHBIH TYCIHIIpEI];
JKOHE TICITY KOJJapblH MAapHUKTIK 3 (PEKTIHIH STy KOIAaPbIH 1
YCBIHAJIbI YCBIHAJIBI;
MapHUKTIK 3 PEeKTiHIH Maiaa 00aybIHA 1
MBICQJIJIap KeATipei,
DK30TEePMUSIIBIK KOHE 3 KbLTY 06J1€ )KYPETIH peakuusiap — 1
SHIOTEPMHUSIIBIK, AK30TEPMHUSUIBIK CKCHIH jKa3a/Ibl;
peakuMsIIapbl aXKbIpaTa bl JKBUTY CIHIPE )KYPETiH —3HIOTCPMHUSITBIK, 1
CKCHIH JKa3a/Ibl;
O6JIIHEeTIH HeMece CIHIPUIETIH KbLTY 1
MOJIIIEPIH Ka3abl;
DHeprus e3repicin 4 CYJBIH albIPbUTY PEAKIHUSICHIHBIH 1
OemeKkTepaiy TEPMOXUMUSUIIBIK TEHICYIH JKa3a/ibl;
KHHETUKAJIBIK TCOPHSICHI SHEPrHsl TYPFBICHIHAH PEAKIUs TUITIH 1
TYPFBICBIHAH CUTIATTal bl AHBIKTAN/TbI.
BapJbirel 12
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«XMMHUSVIBIK, PeaKUMSAAFbl JHEPTUSIMEH TAHBICY) 00J1iMi 00 bIHIIIA

JKUBIHTBIK 0aFajiay/ibIH HOTHKeCiHe KAaThICThI aTa-aHAJIapFa aKNnapaTr YCbIHYFa apHAJIFaH

pyopuka butiM anymibIHbIH aThI-KOHI

baranay kpurepuiii

OKYy skeTicTiKTepiHiH JAeHreilii

Tomen

Opra

Korapbi

KemipTekTi oTBIHAAp KaHFaHAA
TY3UJIETIH OKCUATEP/II KOHE
OJIapAbIH KaCUETTEPiH
aHBIKTaN bl

Oxkcunriy popMynaceiH Tadbyza,
KOMIPTEK MOHO, TMOKCHTIHIH
(UBUKAIBIK KACHETTEPIH
COMKeCTEHIPY/IC KMHAJIAIbI

[ ]

Oxcunarig GpopmynacsiH Tabyaa/
KOMIpTEK MOHOOKCHUIiHIH/,
JTUOKCHTIHIH (PU3UKAIIBIK
KAaCHUETTEPIH ColKeCcTeHaIpy e
KaTeikTep xkidepeni

Oxcunarig popmynacsiH Tababl,
KOMIPTEK MOHO, TMOKCHTiHIH
(bMBUKAIBIK KACHETTEPIH
ColikecTeHIipe/Il

[]

[TapHukTiK 3P heKTiHIH
cebenTepid TyCiHAIpe I, ety
KOJIIAPbIH YCHIHAIBI

[TapuukTik 23pdexTiHin cedbedin
TYCIHAIpY/E, eIy K0IAapbiH
YCBIHY/a, MBICAJ KETipy e
KHHAJIa b

L]

[TapuukTik 23 dexTiHin cedbedin
TYCiHAIpY/e / menry *KoJaapbiH
YCBIHY/a/MbICaJl KeNTipyae
KaTeikTep xKidepemi

L]

[TapuukTik 23 dexTiHig cedbedin
TYCIHAIpel, MIeNly >K0JIapbIH
YCBIHAIBI, MBICAJ KEJITIpe/i

L]

DK30TEPMUSIIBIK KOHE
SHAOTEPMHUSITBIK PEaKIHUSTAPIbI
KBIPATaIBI

DK30TEePMUSIIBIK, YHIOTEPMHUSIIBIK
peaxusIapabpl aXbIpaTya,
KaJIJIBIPBITT KETKEH CO3EP/Ii Ka3bIl
coelinem/Ii asgKTayaa KuHaIa bl

DK30TEPMUSIIBIK / SHIOTEPMUSITBIK
peakuusIapabl aKelpaTyaa
/KanJpIpbIN KETKEH CO3JEp/I1 HKa3blll
cellieM/Ii asgKTay1a KaTeJliKTep
xibepeni

DK30TePMUSIIBIK, YHIOTSPMUSIITBIK
peaxusIapabl aXKbIpaTabl,
KaJJIBIPBITT KETKEH CO3IeP/Ii a3l
comeM/l asKTan bl |:|

DHeprus e3repicid OOIeKTep1iH
KHUHETUKAIIBIK TEOPHUSICHI

TYPrbICBIHAH CHUITATTaMIbI

CyIbIH TEPMOXUMUSIIBIK TCHICYIH
XKazyza j)KOHE dHEPIus

TYPFBICBIHAH PEAKLUs TUITIH
aHBIKTayJa KUHAIAbI

L]

CyIbpIH TEPMOXUMUSIIBIK TCHICY1H

Kazyia/SHEPrusl TYPFBICBIHAH PEaKIIHs
TUTIIH aHBIKTay/1a KaTeIiKTep >Ki6eEe,£[i

CyIbIH TEPMOXUMHUSIIBIK TEHICYIH
’Ka3a/1bl )KOHE SHEPIUs TYPFhICBIHAH

[]

peaKius TUIIH aHBIKTal bl
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8.2D «Cyrek. OTTEK K3He 030H» 00/1iMi 00MBIHIIA )KUBIHTHIK 0araJjiay

OKky makcaTbl

baranay kpurepmuiii

Oiisiay 1arablIapbIHBIH
JeHreiii

Opbinaany yakbITbI

Tanceipma

8.4.2.1 Cyrekti amy XoHE OHBIH KacuerTepi MeH
KOJIIaHBLUTYBIH 3€PTTEY

8.4.2.3 Orrekti any JKOHE OHBIH KacHETTepl MeH
KOJIIaHBLUTYBIH 3€PTTEY

8.4.2.4 OTTEKTIH aJUIOTPONMSUIBIK TYP ©3TepiCTEPIHIH KypaMbl
MEH KacCHUeTTEPiH CaIbICTBIPY

8.4.2.5 XKep Getinaeri 030H KaOaTHIHBIH MaHBI3bIH TYCIHIIPY

binim anywor

*  CyTekTi almy )KOHE OHBIH KacUeTTepl MEH
KOJIJIaHbLITYbIH CUIIATTaN bl

e OTTeKTi amyIbIH peaKIus TEHICYIH )KOHE OTTEKTIH
KacHeTTepi MEeH KOJIIaHbLUTYbIH CHUITATTal bl

*  OTTEKTiH AJTIOTPONHSIIBIK TYPO3TrepiCTepiHiH KypaMbl
MEH KaCHETTEPiH COMKECTEHIIpe i

*  O30H Ka0aTHIHBIH MaHBI3BIH TYCIHIIpE I

Kongany
JKoraps! neHren narapuiapbl

20 MuHYT

1. 3epTxaHaja cyTeKTi alnyFa O0JIaThIH peaKLus:

A) Na+ZnCh —
B) Mg+ HCI —
C) Cu+HCI—
D) Na+ CuCh —

2.Cyperre 3epTXaHaza CyTeK ra3blH aJblll, OHbIH
XUMUSUIIBIK KACUETIH 3epTTeyre apHajfaH
KOHJBIPFbI KOpceTuIreH. MbIphbIill IeH
CYMBITBUIFaH TY3 KBIIIKbUIBIH OPEKETTECTIPIN

CyTeT1 ra3bIH ajaJibl.

(a) CypetTe KepCeTireH cyTeri Ta3bIHbIH (PU3UKAIIBIK KACUETTEPiH JKa3bIHbI3.

(b) ’Kunasnran ra3 cyTreri ra3bl €KEHIITTH JAJICTACHI3.

@HCI=H2 — B

(1). Tiz6exTeri A 3aTbIH aHBIKTAHBI3:

(i1). B 3aTbIH aHbIKTaN, peakuys TEHACYIH TOIBIK Ka3bIHbI3.

(d) CyTekTiH KOJTaHbLTybIHA MBICAJT KEJITIPIHI3.
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3. CyperTe OTTEKTi 3epTXaHaja anyra xxoHe (a) ayassl, (b) Cyabl BIFBICTHIPHII
KMHAyFa apHaJIFaH KOHJIBIPFbI KOPCETLIreH.

(a) CypeTtTe oTTeri ra3biH KUHAY OapbICHIHIA OHBIH KaHIal (U3nKaIbIK
KaCHETTEPiHE HET13ACIITeHIITTH Ka3bIHbI3.
a-cyperi:

0-cyperi:

(b) 3epTxaHana Kanuii mepMaHraHaTbIH albIPBIN OTTEKTI aTyAbIH PEaKIHs TEeHICYIH Ka3bIHbI3.

(c) Merangapab! 1oHeKepiey OapbIChIHAA alleTUIIeH I'a3blH KOJAaHaaAbl. ALlETHIIEH
YKaHFaH Ke3/1€ oTe KOIl MeJIIIepAe KbLTy *KoHe KapblK OeniHenl. Auerunensiy (C2Hz)
KaHy peakIys TeHJIEYIH Ka3blll, TEHECTIPIHI3.

4(a) OTTeK *KoHe 030HHBIH KACUETTEPIH COMKECTEHIPIHI3.

Kacuerrepi OTTEeKTIH aJUIOTPONTHI TYP 63repicrepi
1. TypakTsl A) Ottex
2. Y1 aTOMHaH Typajabl
3. YK coynenepinen Kopraiisl B) Oszon
4. DOTOCHHTE3 HOTHIKECIH/IE TYy31Iei
A) B)

(b) OTTexTiH KONIaHBLTYbIHA MBICAT KEATIPiHI3.

5. O30H KaOaTHIHBIH MaHBI3BIH TYCIHIIPIHI3.
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baranay kpurepuiii Tancpipma Jeckpunrtop Bbaaa
No binim anywo

CyTeKTi ally )KoHE OHBIH 1,2 3epTXaHaja CyTeKTi KaHJal 3aTTapaaH 1

KaCHETTePl MEH KOJIJTAHbUTYBIH ayra 00JaThIHBIH aHBIKTAN]IBI;

CHUTIATTaN/IbI CyTeri ra3bIHbIH (DU3UKATBIK 1
KACHUETTEPIH Ka3apbl;
CYTET1H aHBIKTAY JKOJIbIH JKa3a/Ibl; 1
Ti30eKTeri A 3aTbIH aHLIKTAIb]; 1
Ti30ekTeri B 3aTeIH aHBIKTANIEL, 1
B 3atbI Ty31/1eTiH peaknusa TCHACYIH 1
KazaJlbl;
CyTeT1 ra3blHbIH KOJIJIaHbLTYbIHA 1
MBICAJT KeNTipe/i;

OTTEeKTI ally/IbIH PeaKIus 3 KaJIUH TTepMaHTaHaThIH albIPBIIT 1

TEHJICYIH )KOHE OTTEKTIH OTTEKTI alyJIbIH PEAKIUs TCHICYIH

KacHUeTTepi MEH KOJIJIaHBLTYbIH JKazaipl;

CUTIaTTaN bl OTTEr1 Ta3bIHBIH (PH3UKAJIBIK 1
KACHETTEPIH JKa3a/Ibl;
AlCTUJICHHIH JKaHy PCaKIMSICHIH 1
JKa3bIT, TEHECTIPE/Ii;

OTTEKTiH aJTIOTPOIHUSITBIK 4 OTTEKTIH TYPAKThI )KoHE (DOTOCHHTE3 1

TYpO3TepicTepiHiH Kypambl HOTIKECIH/IE TY31UIETIHIH aHBIKTAHIbI;

MEH KacCHETTEPiH 030HHBIH YIII aTOMHaH TYPaThIHBIH 1

colikecTeHaipe i xone YK cynenepiHeH KOpFailTHIHBIH
AHBIKTANIBI;

O30H KabaTHIHBIH MaHBI3bIH 5 030H Ka0aThIHBIH MaHBI3bIH 1

TYCIHAIpeal TYCIHAIpel.

BapJibirbl 13
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pyopuka butiM anymibIHbIH aThI-KOHI

«CyTtek. OTTEK KIHEe 030H» 06.J1iMi 00l bIHIIIA
JKUBIHTBIK 0aFajiay/ibIH HOTHKeCiHe KAaThICThI aTa-aHAJIapFa aKNnapaTr YCbIHYFa apHAJIFaH

baranay kpurtepuiii

OKYy skeTicTiKTepiHiH JAeHreilii

Toemen

Opra

Korapbl

CyTekTi ay KoHEe OHBIH
KacueTTepi MeH
KOJIAaHbLTYbIH
cunaTrTamubl

3epTxaHaga CyTeKTi aJlaThIH
3aTTap/bl aHBIKTay/a , (PU3UKAIBIK
KAacHUeTTEpiH kKa3ya, Ti30eKkTeri A,
B 3arTapeiH aHBIKTaya )KOHE
OHBIH KOJIJJaHYbIHA MBICAJT
KETIpyJe KAHAJIA IbI

[]

3epTxaHajia CyTEeKTi ajJaThlH 3aTTap/Ibl
(U3HKAIIBIK KAaCHETTEPIiH jka3yaa/
Ti36ekTeri A / B 3aTTapbIH aHbIKTayaa
/B 3aTBIHBIH TY311y peaKius TeHACYyiH
’Kazyzaa / CyTeKTiH KOJAaHybIHA
MBICAJI KENTipyie KaTeliKkTep

Kibepeni |:|

BepTxaHaﬂa CYTeKTi aJIaTbIH

3aTTap/abl aHBIKTay/1a , PUINKAIBIK
KAaCHUEeTTEPIH kKa3yja, Ti30eKkTeri A,
B 3arTapeiH aHBIKTay/a )KOHE OHBIH

KOJIIAHYBIH 7Ka3a/ibl

[]

OTTeKTI aIyIbIH peakuus
TEHJCYIH KOHE OTTEKTIH
KacHeTTepl MEH
KOJIIaHbLTYBIH
cUraTTamuabl

Kanuit nepManranaTbIHbIH
allbIpbUTY PEaKIUSIChIH , OTTETIHIH
(bu3MKaIbIK KaCUETTEPIH,
alleTUJICHHIH JKaHy peaKLUsChIH

Kazy/a KMHAJIaabl :|

Kanuii mepMaHraHaThIHBIH ABIPBUTY
PEaKIUSCHIH / OTTETiHIH (PUUKAIBIK
KAacHEeTTEePiH / alleTUIICHHIH KaHy
PEaKIUsCHIH )Ka3y/ia KaTeliKTep

xi0epemi []

Kanuii nepManranaTbIHbIH

albIPbUTY PEAKIUACHIH , OTTETIHIH

(UBUKATBIK KACHETTEPIH ,

aI_ICTI/IJIeHHiH JKaHy pCaKIUAChIH

Kazaanl

[]

OTTeKTiH aJIOTPOHUSIIBIK
TYpe3repicTepiHig
Kypambl MEH KaCHeTTepiH
colikecTeHaipeni

OTTeK XoHe 030HHBIH KaCHEeTTepiH
CoMKeCTeHIIpYy/e, OTTEKTIH
KOJIJIaHybIHA MBICAJ KENTIPYyIe

KHHaJ1aJbl

_]

OTTeK , 030HHBIH KacUETTEePiH
CoMKeCTEeHIIpYy/i€ /OTTEKTIH
KOJIIaHybIHA MBICAJ KENTIPYyIe

KaTenikTep xidepeai

OTTek ’koHe 030HHBIH KaCHEeTTePiH

CoMKeCTEeH IIpe/Il, OTTEKTIH

KOJIJaHybIHA MbICAJ KeNTipei

[]

O30H Ka0aTLIHBIH
MaHBI3BbIH TYCIHIIPEII.

O30H Ka0aTLIHBIH MAaHbI3bIH
TYCIHAIpYe KUHATIA b

_]

O30H KaOaTbIHBIH MaHbI3bIH
TYCIHIIpY/e KaTemikTep xidepei

0O30H Ka0aTbIHBIH MAaHBI3BIH

TYCIHIIpeai

[]

27




3-TOKCAH BOMBIHIIA ) KUBIHTBIK BAFAJIAYFA APHAJIFAH TATICBIPMAJIAP

8.3A «XuMHUSIIBIK 3JIeMeHTTEP/IiH NePUOATHIK Kyieci

0eJ1iMi 00MBIHINIA )KUBIHTHIK 0araJiay

Oky MmakcaTbl 8.2.1.3 TonTap MeH mnepuoATapia 3JIEMEHTTEpP KaCHUETTEPiHIH

3aHJIBUTBIKIICH ©3TEPETiHIH TYCIHIIPY

8.2.1.4 Ilepuoarplk >Kyieaeri OpHBI OOWBIHIIA XUMUSIIBIK
AJIEMEHTTI CHIATTay

8.2.1.6 XuMUAIIBIK 2JIEMEHTTEP/IIH TAOUFH YsJIaCTapbIH 01Ty KOHE
CUITLITIK MeTanap, TajloreHep, MHEPTTI SJIEMEHTTePAIH
ystactapblHa MbICAIAp KENTIpy

8.2.1.7 XuMUSIBIK JIEMEHTTIH MEPUOATHIK KECTEe OpHAIACYbIHA
cail KacCHeTTepiH 0oJpKay

Baranay kpurepuiii Binim anywot

* Tomrap MeH nepuoaTap/a SIEMEHTTEP KaCUETTEePIHIH
Oenriii 3aHIBUIBIKIICH ©3TePeTiHIH CHIIATTalIbI

* Ilepuonrteik >Kyiemeri OpHBI OOWBIHIIA XUMHUSLITBIK
DJIEMEHTTI AHBIKTAMIbI

*  XUMHSIIBIK 2JIEMEHTTEP/IIH TAOUFU YsIacTapbIH aTaiIbl
JKOHE OJTapIbIH TaHOACKHIH JKa3aIbl

*  Merannap *xoHe OelimeTanaap KaCUeTTePiH aHbIKTal bl

Oiinay narapuiapblHbIH  biny skoHe TYCiHY

JeHreui Kongany
Opsbingany yakbITbI 20 MUHYT
Tanceipma

1. Kanwvin xotizan ce30epoi 60C OpbIHEa HCAZbIHDL3.
XUMHUSIIBIK 2JIEMEHTTEP KaCUETTEPIHIH MEPHO/I, TOT OONBIHINA ©3Tepyl 3aHIBUIBIK.

Opbip mnepuon OacraJblm, asiKTajabl.
Omnapapeiy nepuoj; GOMBIHIIA KacueTl KeMU/Ii,

KacueTi apTajbl.

Tom GolibIHIIA )KOFapbIIaH TOMEH Kapail MeTanaapabiy KacueTi
KeMIIl, KacHeTl apTabl.

2.
(a) XuMHSITBIK 3JIEMEHTTEPAIH TMEPUOATHIK KECTECIH KOJIJITaHA OTBIPHII, 3-TIEpUOITa OpHATACKaH
CBIPTKBI JIEHTeHiH e 3 AJIEKTPOHBI Oap DIEMEHTT1 aTaHBbI3.

(b) ITA TommachIHAAFkI 37IEMEHTTEP/IIH CHIPTKBI ICHI € Ier] 3JIEKTPOHIap CaHbl TEH

(¢) CIpTKBI NIEKTPOHIBIK KaOATBIHAA AJIEKTPOH CaHbl Oip/ieil aeMeHTTep Il Tepil Ka3bIHbI3.
Li, C, O, Na, AL, P, K.

3. (a) «["amorennep» TaOWFHU ysUTacTapbIHA JKAaTAThIH DJIEMEHTTEPIH TOOBI MEH
TOMIIACKHIH Ka3bIHbI3.
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(b) lNanorenaep Tabury ysacTapblHa XKaTaThIH dJIEMEHTTEP/I1 JKa3bIHbI3.
(¢) layorenaep/iH CHIPTKBI SHEPTETUKAJIBIK ACHICHIHIET1 AJIEKTPOHIAP CaHBIH, CYTEKTI
KOCBUIBICTAP/IaFbl BAJICHTTUIITIH KOPCETIHI3.

(a) IlepuonTeIk KecTeHi Komana oTeIphin, Al ,Na, Mg MeTanablk KaCUETTEPIHIH apTy
pPETIMEH OPHAJIACTBIPBIHBI3.

(b) bepinren anemeHTTEpAIH OSHMETANIBIK KACUETIH CATBICTBIPBIHEI3 ( 63 JicayadblHbl30bl
>, < bencicimer Kopceminiz).

(1).P N

(i1). Si Cl
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baranay kpurepuiii Tancbipma Heckpunrop baan
No binim anywot

TonTap MeH nepuoaTapaa 1 MIePUOTHIH aHBIKTAMACKIH JKa3a]Ibl;

3JIEMEHTTEP KaCUETTEPIHIH Mepro 1 OOMBIHIIA METAJIIBIK,

OenTiii 3aHABUIBIKIICH OeliMeTanIbIK KaCHET ©3TepiCiH jKa3aIbl;

©3rePETiHIH CUTIATTaNIbI TOI OOMBIHIIIA METAIIBIK, OeHMeTaTIIBIK 1
KACHET ©3TepiCiH Ka3aJlbl;

[TeproATHIK KXyHEACTI OPHBI 2 AJICKTPOH CaHbl OOMBIHIIIA 3JICMEHTTI 1

OOMBIHIIIA XUMHUASIIBIK AHBIKTANIBI;

AJIEMCHTTI aHBIKTAM bl AJIEMEHTTEP/IIH CHIPTKbI SHEPICTHKAJIBIK 1
JICHTeHiHJIeT1 AJICKTPOH CaHbIH JKa3a/lbl,
CBIPTKBI AJICKTPOH KaOaThIHIAFbI 3JICKTPOH 1
caHJapswl Oip/eit AIeMEHTTEP/I )Ka3aIbl;

XHUMHUSIIBIK 3JIEMEHTTEPIIH 3 TaOUFH YsJIacTapabl aHBIKTAN/IbI,

TaOWFU YSUTACTaPBIH ATl TbI TaOMFU YSUTaCKa YKaTaThIH dJIEMEHTTEP/1

JKOHE OJIapbIH TaHOACKIH JKazaipl;

yKa3ajbl TaOHFH YsJI1ac SJIEMEHTTEPIIH OPTaK 1
KACHETIH KopceTei,

Mertanmap xoHe 4 nepuo,1 OOMBIHIIIA METaJ AP IbI 1

OciimeTaniap KaCHeTTEepiH KAaCHUETTEPiHIH apTy peTiMEH

AHBIKTaNTbI OpPHAJIACTHIPAJIBI;
TOI OOMBIHIIIA OEMMeETAIIBIK KACUETT] 1
CaJIBICTBIPAJIBI;
nepuo 1 OOMbIHIIA OCHMETaNIBIK KAaCUCTT1 1
CaQJIBICTBIPAJIBI.

bapabiFbl 12
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pyopuka butiM anymibIHbIH aThI-KOHI

«XMMHUSJIBIK 3JIeMEeHTTePAiH NePUOATHIK *Kyieci» 001iMi OolibIHIIA
JKMBIHTBIK 0arajiay/ibIH HOTHKeCiHe KaThICThI aTa-aHaJapFa aKnapaT YCbIHYFa apHaJIFaH

baranay kpurtepuiii

OKYy skeTicTiKTepiHiH JAeHreilii

Toemen

Opra

Korapbi

Tonrap MeH nepuoaTapaa
AJIEMEHTTEP
KacHeTTepiHiH Oenrim
3aHBUTBIKIICH ©3TePETiHIH

cunaTTanugbl

[leprnonaThIH aHBIKTaMAChIH
xaszyJa, nepuosi OoubIHIIA

METaN/IbIK, OCHMETAIBIK KaCHET
@3TepiciH jka3zyza, Ton OOMbIHIIA

METAaIIBIK, OEHMETaIIbIK KACUET

©3repicCiH JKa3yaa KHHAJIab

[TeproaThIH aHBIKTAMACHIH Ka3yaa /
nepuo OOMbIHIIIA METaNIBIK,
OeliMeTanIbIK KacCueT e3repiciH kazyaa/
TOI OOMBIHIIIA METAJIBIK, OeHMETAIIBIK

KAaCHeT 63TepiCiH jka3yaa KaTeliKTep
*Kibepeni

[TeproaThIH aHBIKTAMACHIH JKa3a/Ibl,
nepuo OOMBIHIIIA METANJIBIK,
OeiiMeTanIbIK KaCUET ©3TepiCiH
’Ka3apl, TOI OOMBIHIIIA METAIIBIK,

OeitMeTanIbIK KAaCHET ©3TepICiH
Kazapl

[lepuonTsIk xylieneri
OpHBI OOMBIHIIIA
XUMHUSUIBIK DJIEMEHTT1

[Tepuon xoHe Tom OOMbIHIIA

CBIPTKBI KaOATTaFbI JIEKTPOH AP

CaHbIH, CUIIaTTaMacChbl OoiibIHIIA

[Tepuon / Ton GotipHIIa/ITA
TOTIIACKIH/IAFBI CBIPTKBI KaOaTTaFbI
ANEKTPOHAAP CaHBIH / DJIEMEHTTI

ITepro sxoHe TOI OOMBIHINA CHIPTKBI
Ka0aTTarbl 3JICKTPOHAp CaHBIH,
cHUITaTTaMachl OOMBIHINA JIEMEHTTI

aHBIKTaNIbI

AHBIKTaW OB AIIEMEHTTI aHBIKTay/1a KMHAIAIbI aHBIKTAY1a/9HEPTeTUKAJIBIK JCHTell CaHbIH
aHBIKTayJ1a KaTeJKTep Kibepei [] []
XUMUSIIBIK Taburu ysimacTap/ibl aHBIKTAY/Ia, Taburu ysnacTap/ibl aHbIKTay1a/ Taburu ysmacTap/ibl aHBIKTANIBI,

3JIEMEHTTEP/IIH TaOUFU
YSJIaCTAPbIH aTal/Ibl AKOHE
oJIap/bIH TaHOACHIH

’)Kazaanl

AIIEMEHTTEP/II Ka3y/ia, OpTaK
KaCHETTEPIH KOpPCeTyIe
KWHAJIaIbl

/

AIIEMEHTTEP/II Ka3y/1a/ OpTaK
KaCHETTEPIH KOPCeTy/Ie KaTeIIKTep
xioepeni

]

JJIEMEHTTEP1 Ka3a]Ibl, OPTAK
KAaCHUETTEPIH KepceTe i

[ ]

Meranngap xoHe
OeiiMeTannap KacHeTTepiH
AHBIKTaW b

[Tepuon OoiibiHIIa MeTaNAAPAbI
KaCHUETTEpiHIH apTy peTiMeH
OpHAJIACTHIPYAQ, TOI /TIEPUO.T

OOMBIHIIIA OEHMETAIABIK KACUETTL

CAJIBICTBIPYJa KMHAJIAaabl

[ ]

[Tepuon GoiibiHIIIa METaTAPIBI
KAaCHUETTEpiHIH apTy peTiMeH
OpHAJIaCTHIPy/Ia, TOM / IEPHO]T OOMBIHIIIA
OeiiMeTaIbIK KaCUEeTTI CalbICThIpYaa
KaTeNKTep Kidepemi

L]

[Tepuon GoiibiHIIIA METATAAPBI
KAaCHETTEPiHIH apTy peTiMeH
OPHAIACTHIPAIBI, TOIT YKOHE ITEPHO]T
OolibIHIIa OefiMeTaIABIK KOHE
OciiMeTalIIbIK KaCHEeTTEP/ I
CaJIBICTHIPAJIBI

[]
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8.3B «XumMusuiibIK 0ailJIaHbIC TYPJIepi» 00J1iMi 00MBIHINA KUBIHTHIK 0aFajiay

Oky MmakcaTbl

Baranay kpurepuiii

Oiisiay naFablLIapbIHBIH
JeHreiii

OpbIHAALY YaKbIThI

Tanceipma

8.1.4.1 DNEeKTPTEepICTUIIK YFBIMBI HETi31HAe aTomzap
apacelHIAaFbl  KOBAJIEHTTI  OalIaHBICTBIH TY3UIyiH

TYCIHIIPY

8.1.4.2 NoHnplK OalIaHBICTBIH TY3UIyMEXaHM3MIH CUIIATTAY
YKOHE MOHJIBIK KOCBUIBICTAP IBIH KAaCUETTEPiH 00Ky
8.1.4.3 3arrap KacHETTEpiHIH KPHUCTAIJIBIK TOpP TUNTEpiHE

TOYEJIUIITIH TYCIHAIPY

binim anywo

* IlepuonaThlKk KecTene TMEpPHOJ JKOHE TON OOWBIHIIA

AIIEKTPTEPICTUTIKTIH ©3TePICiH aHBIKTANTBI

* AtTomumap apachlHOAFbl  KOBAJIEHTTI OailJIAHBICTHIH

TY311ylH CUIIATTalIbI

¢ KoBanenrri J)KOHE  HMOHJIBIK OailtaHpICchl  Oap

KOCBUIBICTApAbl aKbIpaTaabl

e Honnbik 0ailaHbICTBIH TY3Uly  MEXaHH3MIH
CUMATTaM/bl, MOHJABIK KOCBLIBICTAPABIH KAaCHUETTEPIiH

OOIKaANIBI

* 3arrap KacHeTTEpiHIH  KpPUCTAIABIK TOpP THUITEpiHE

TOYENAUIITH TYCIHIIpe Il
biny »xoHe Tyciny
Konnany

Korapsl neHreit narapuiapsl

20 MUHYT

1. TlepuonaThIk xyiiene mepuoa OOMBIHINIA COJIIAH OHFA Kapai, TOM OOWBIHIIA )KOFapbIIaH
TOMEH Kapail XUMUSJIBIK AJIEMEHTTEPIIH JIEKTPTEPICTIKTEPl Kaslai e3repei?

A) esrepmeiii

B) aptanpb! sxoHe apTajsl
C) aprtansl KoHE KEMUII
D) xemuni xxoHe KeMuIi

2. KoBasienTTi Gaiinanbicsl 6ap KocsuibicTap Oepinren 2, HBr

(a) KoBanenTTi OaiiiaHbIC TYpJiepiH aXKbIPATHII Ka3bIHbI3.

(b) «Hyxrenep meH aiikpimrapy (JIbIOMCTIH AMarpaMmachl) AMarpaMMachiH KOJIJIaHBII KOBAJICHTTI
OaiiaHpICTAp/IBIH TY31JTy MEXaHU3MIH TYCIHIIPiHI3.

(¢) DnexTpoH OYATTaphIHBIH KaNTacybl apKbLIbl XUMUSUIBIK OaiilaHbICTapAbIH TY3UTY ChI30achiH

CBI3BIHEBI3.
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3.3arTeIH (hOpMyTackl MEH XUMHUSUTBIK OalIaHbIC TYPIH COMKECTEH I PiHI3.

3aTThIH popMmyaachl XUMHUSJIBIK 0ailJIaHbIC TYPI
A) C (rpadur) 1) KoBaneHTTi mossipiasl
B) H2S 2) NoHasIK
C) CsCl 3) AJbIN KYPBUIBIMJIBI KOBAJICHTTI MOJISIPCHI3
D) Ss 4) KoBaneHTTi MossipChI3
A)___ B C) D)

4(a) Kanpuuii okcuairgeri (CaO) GaitnanbIcThIH TY3UTyiH JIbIOHC ArarpaMmach

OOWBIHINIA «HYKTEJEp KOHE alKBIIITAP» apKbLIbl KOPCETiHI3.

(b) Kanbiuii okcuainaeri 6aiaaHbIC TYPiH aHBIKTAHBI3.

(¢) Kanpumii okcuaingeri 0ailaHBICTBIH TY31UTy MEXaHU3MIH CUIIATTaHBI3.

(d) Kanbiuii okcuiHiH 2 KacHeTiH OOJDKaIl )Ka3bIHbI3.

1-Kacueri

2-Kacueri

5. bepinren kpucTaml TOpbI TypiHEe Kapan KOChUIBICTaFbl XUMHSUIBIK OaiiiaHbICTap ibl

AHBIKTAaHbI3 )KOHC KOCBIIIBICTBIH KaCI/IeTTepiH 6OJI)K3.HBIB.

XUMUAIBIK OaliaHbIC Kpucrann ropnapsl 3aTThIH KacHeTTepl
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baranay kpurepuiii Tancpipma Jeckpunrtop Bbaaa
No binim anywo
ITeproaTHIK KecTene MepHo/I 1 3JIEMEHTTEPIIH JICKTPTEPICTLIIK 1
JKOHE ToT OOMBIHIIA ©3repiCciH MEPHO/T )KOHE TOI OOMBIHIIIA
AIIEKTPTEPICTUTIKTIH ©3repiCiH AHBIKTAN/IBI;
AHBIKTaU bl
AToMaap apachIHIarbI 2 KOBAJICHTTI OaiJIaHbIC TYPJICPIH 1
KOBAJICHTTI OalJIaHBICTHIH aXbIpaTabl;
TY3UTyiH CUIIATTaNIbI F2 monekymnaceIiHIaFBI KOBAJICHTTI 1
OalJTaHBICTBIH TY31TYy MEXaHU3MIH
»Kazabl,
HBr mosnekynacblHIaFbl KOBAJICHTTI 1
0alIaHBICTHIH TY311y MEXaHU3MIH
JKazabl;
F2 monekynaceIHIAFBI 2IEKTPOH 1
OYJITTapBIHBIH KaNTaCYbIH KOPCETE/];
HBr MmonexynacbiHaarbl 3JIEKTPOH 1
OYJITTapbIHBIH KAaNTAaCyblH KOPCETE/];
KoBaneHTTi )KoHE HOH/IBIK 3 HMOH/IBIK JKOHE KOBAJICHTTI IOJISPIIBI 1
OaiiaHbichl Oap OaiinanbIc TYpiH GopMmynamMeH
KOCBUIBICTAP bl AXKbIPATAIbI colikecTeHaipe/i;
KOBAJICHTTI MOJISAPCHI3 JKOHE aJIbIII 1
KYPBUIBIMIBI OaiiJIaHBICTAP IBI
dbopMynaMeH COMKECTCHIIPEi,
MoHnapik 0aiJIaHBICTBIH TY311Yy 4 KAJIbIWI OKCUIIHIETT XUMUSIIBIK 1
MeXaHU3MIH CHIIATTaliIb], 0aiiaHBICTBIH TY31TYiH Ka3a/Ibl;
MOH/IBIK KOCBUIBICTAP IBIH KaJIbIIMK OKCHJTIHJIET] OaiIaHbIC TYPiH 1
KaCHETTEpiH OOJDKANIBI AHBIKTANIBI;
0aiiTIaHBICTHIH TY311y MEXaHU3MIH 1
CHITaTTaM kI,
KaJIbI[MI OKCHUIIHIH 2 KaCUETIH 1
OOoJDKAMIEL,
3aTTap KaCUEeTTEePiHIH 5 aTOMJIBIK KPHCTAIIJI TOpFa TOH 1
KPUCTAIJBIK TOP TUNITEPiHE OaiiaHbIC TYPiH aHBIKTANHIbI KOHE
TOYETALUIITH TYCIHIIpe Il KacueTiH O0JKal bl
MOJICKYJTATIBIK KPUCTAIUT TOPFa TOH 1
OaiiaHbIC TYPiH aHBIKTANHIBI KOHE
KaCHeTiH O0KalIbI;
HOHBIK KPUCTAJLII TOpFa TOH 1
OaiiaHbIC TYPIH aHBIKTANIbI KOHE
KacHeTiH OOJDKanabI.
Bapabirsl 15
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«XMMHUAIIBIK 0ailJIaHbIC TYPJIepi» 06J1iMi 00 bIHIIA
JKUBIHTBIK 0aFajiay/ibIH HOTHKeCiHe KAaThICThI aTa-aHAJIapFa aKNnapaTr YCbIHYFa apHAJIFaH

pyopuka butiM anymibIHbIH aThI-KOHI

.. OKY :KeTIiCTIKTepiHiH JAeHreii
baranay kpurepuiii
Temen Opra Korapwbl
[TepuonTeik kecrene [Tepuon »xoHe Tom OOMBIHIIA [Tepuon / Ton GOMBIHIIA SJIEMEHTTEPAIH [Tepuon »xoHe Ton OOMbIHIIIA
MIEPHOJ] KIHE TOII AIIEMEHTTEPIIH JIEKTPTEPICTLIIK AIIEKTPTEPICTIIIK ©3repiCiH aHBIKTayAa AIIEMEHTTEPIIH IEKTPTEPICTLIIK
OOMBIHIIIA ©3repiciH aHbIKTay/Aa KHHAIA b KaTeJiKTep Kidepemi ©3repiCiH aHBIKTANIbI
AICKTPTEPICTLIKTIH
©3repiCiH aHbIKTal bl |:| ] |
AToMaap apachIHIaFbI F2 , HBr Gaiinansic TypiH F2 , HBr Gaiinanbic TypiH aHbIKTayaa/ F2 , HBr Gaiinansic Typin
KOBaJICHTTI aHBIKTay/1a, OaiJIaHBICTAPIBIH TY3UTy | OalaHBICTap/IbIH TY31LTy MEXaHU3MIH AHBIKTAUIBI , OaJIAaHBICTAP IBIH
0aiiIaHBICTHIH TY31TYyiH MEXaHHU3MIH TYCIHIPII ka3yaa )KoHe | TYCIHIIPIN )Ka3zynaa / AJIeKTPOH TY311y MEXaHHU3MIH TYCIHAIpe Il
CUMATTaNIbI ANEKTPOH OYIITTAPBIHBIH KANTACYBIH OYJITTapBIHBIH KaTaCYbIH KOPCETY/IE YKOHE 3JICKTPOH OYITTapbIHBIH
KepceTy/ie KHHaJa bl 1| xarenixrep xiGepeni |:| KanTacybIH KOPCETE Il
KoBanenrri xoHe KoBaneHTT1 )K0HE HOHIBIK KoBasieHTTi moasipiibl/ MONSPCHI3/ alIbIIl KoBasnieHTT1 ’)X0HE MOHIBIK
WOHJIBIK OaiilaHbICHI Oap OaiinaHbpIcTapabl 3aTTHIH KYPBUIBIMIIBI / MOHJIBIK OaliIaHbICTap b OaiimaHbICTap bl 3aTTHIH
KOCBUIBICTAPAbI (dopMynaceIMEH ColiKeCcTEeHAIpY e 3aTThIH (opMyrIacbIMeH / (dbopMynackIMeH ColiKeCTEeHIIpe 1l
aXbIpaTabl KHHAaIaJIbI |:| ColiKkecTeHipy e KaTelikTep xKibepeai |:| |:|
Nonnpix 6aiinaHbICTHIH Ty3u1y mexanusmin cunarran HOHABIK | NaCl «HykTenep »oHe alKplTap» WNonnpik 6ailiaHbICTBIH TY31TY
TY311y MEXaHU3MiH KOCBUTBICTAP/IbIH KaCHETTEPiH apKbLIbI JUarpamMma chi3ysia/ MeXaHu3MiH | MEeXaHW3MiH CUIATTaIl HOHJIBIK
CUIIATTaNIbl, NOH/BIK 0ospKayia KMHAIa/abl cunarrayja /6ailianbic Typl/ HOHABIK KOCBUIBICTAp/IbIH KaCUETTEPIH
KOCBUTBICTAP/IbIH KOCBUTBICTAP/IBIH KaCUETTEpiH OomKaya OOJDKAMNTBI
KaCUETTepiH OOJKalIbI |:| KaTenikTep xidepeni |:| |:|
3aTTap KaCUETTEPiHIH Kpucrann Topra ToH Oaitmanbic HNonasix/ MosieKynaabiK/ aTOMIBIK Kpucrann Topra ToH OaiiaHbIC
KPHUCTAIBIK TOP TYPIH aHBIKTay/a KOHE KACHETiH KpHUCTAJIJI TOPFa TOH OalIaHbIC TYpiH TYPIH aHBIKTAUIbI )KOHE KACUETIH
TUTITEPIHE TOYEIAUTIITTH Oomkaya KHHAIAIbI AHBIKTAW b YKOHE HOHIBIK/ OOoJDKal B
TYCiHaipe II:' MOJICKYJIATIBIK/ aTOMIBIK KaCUETIH |:| |:|
OoipKkayaa KaTemkTep kidepei
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8.3C «EpiTingisiep koHe epirimrik» 00J1iMi 00MbIHIIA KUBIHTHIK 0aFaJjay

OKy makcatsbl

baranay kpurepuiii

Oiisiay naFablLIapbIHBIH
JeHreiii

OpsbiHaany yakbITbl

Tanceipma

8.3.4.3 3atrThIH epiriuITirine TemMrnepaTypaHblH dcepiH TYCIHAIpY

8.3.4.4 Bynauplpy TEXHUKACHIH KOJIJIaHa OTHIPHII, 3aTThIH 100 T
CyJlaFbl EpITIMTITIH €CeNnTey, allbIHFaH HOTHKEIepi
AHBIKTAMAJIBIK MOHJIEPMEH CaJIBICTBIPY

8.3.4.5 Epiren 3aTThlH MaccajibIK YJIeci MEH epiTiHaIHIH Oenrii
Maccachl OOMBIHIIIA €PIreH 3aTThIH MaCCACBIH €CETTEeY

8.3.4.6 EpiTinaineri 3aTThIH MOJAPJBIK KOHIICHTPAIIUSCHIH
ecenrey

binim anyuiot
*  3aTThIH epirimTirine TEMIEpaTypaHblH  CEpiH
CUIIaTTaN bl
* 3arteie 100 T cymarsl epirimririn ecenTei i

*  Maccanplk ylieci MGH  epiTiHAiIHIH OeNrir Maccachl
OOWBIHINIA ePIreH 3aTTHIH MacCAChIH aHBIKTAN b

* Epiriggigeri 3aTThIH NaWBI3ABIK  KOHE  MOJISIPIIBIK
KOHIICHTPALUSCHIH aHBIKTaMIbI

biny »xxone Tyciny
Konnany

20 MuHyT

1. Cyperre 3aTTap epirilmITiriHig Temrneparypara Toyenautik rpaduri kepceriiares. ['padukri
KOJIJaHBII CypaKTapFa xayan OepiHi3.

Epirimrix , 100 r cvaase:

100 =

90 +

80

70 +
60 4
50 =

40

10 4

ENO, 3 2 E5Cr0

/
A4
/' #CuSOp<5HO

>
[
_;" / ,A"'/ /,KC|03
}f y pra P,

/ ot " g NalCl

b o @ b
30 - l/
20_’44/'.? . ot

t t t t t t t T t i “—
10 20 30 40 50 60 70 80 90 100
Tenmeparypa, t°C

(a) Cypertreri rpaduKTi KOJAAHBIN KaTThl 3aTTap/IbIH CyJaFbl epIrIITITIHIH TeMIepaTypara

TOYEJIUIITH TYCIHIIPiHI3.

(b) 80 C TeMriepatypaja MbIc cyiabharsl KpuctamutoruapateiHbH (CuSO4 5 H20) epirimTirin

AHBIKTAHBI3.
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(¢) Cyperreri Mbic cynbdarsl kpuctauoruaparsHbie (CuSO4¢5H20) remneparypaceis 80 C- nan
20 C- ka calKbpIHIaTKAaH/a KaHIIa TY3 KPUCTAIIaHAThIHIBIFBIH €CENTEHI3.

(d) 10'C temneparypaaa kaiauii HuTpaTeiHbeiH (KNO3) 100 r cyna 20r epunai. TemnepaTtypansl 50°C
aprreipca Kanmuid HuTpatbiHbH (KNO3) 100r cyaafs! epirimiTirin aHbIKTaHbI3.

(e) Ty3napasiH cyaa epirimTirine TeMrepaTypaHblH 9CepiH TYCIHAIPIHI3.

2. Maccacsl 200 1 15%-apIK epiTiHai JaiblHaay YIOiH KaHIIa TY3 )KOHE ¢y aly
KEPEKTIriH ecenTeHis3.

3(a) Hatpwuit runpokcuainin keaemi 2000 mut epiTinaiciae 16 r epireH 3at 60Jica, OChl €piTIHIIHIH
MOJISIPJIBIK KOHIIEHTPALMSACHI KaHINa 00JIaThIHBIH €CEITEHI3.

(b) Epitinaineri 3aTTapAblH MOJISIPIIBIK KOHIIEHTPAIMSACH IETeHIMI3-

. OHbIH enmem OipiikTepi
apKbUIBI OENTUICHEe 1
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baranay kpurepuiii Tancbipma Heckpunrop Bbana
No binim anywor
3aTThIH epPITIIITITiHE 1(a, b) rpaHKTI KOJIIAHBIII 3aTTapAbIH CYy1aFbl 1
TeMIIepaTypaHbIH dCEPiH epITiIITIriH TYCIHAIpEe ],
CUIIAaTTal /bl MBIC CYJIb(AThl KPUCTATUIOTHIPATHIHBIH 1
epIriTITiH aHBIKTAWIBI,
3arteig 100 r cynars 1 (c,d,e) | wMbic cynbdarbl KPHCTATUIOTUIPATHIHBIH 1
epIrilTITiH ecenTenai CAJIKbIHJIATKAHIaFbl €PITilITIriH
AHBIKTAMIBI;
TY31apAblH CyJa epirilTiriHe 1
TEeMIepaTypaHbIH dCEPiH CUNATTalAbl
MaccaibIk yiieci MeH 2 epITIHAIET] epITeH 3aTThIH MaCCAChIH 1
epiTiHAiIHIH Oenrii Tabyra apHaiFaH (OpMyIaHbI
Maccachl OOHBIHIIIA epireH KOJIJIaHAbL;
3aTTBIH MacCaChIH epireH 3aTThIH MacCachbiH Ta0abl; 1
AHBIKTAN bl
CYJbIH MaccachIH Tabajpl 1
EpiTingigeri 3aTThIH 3 MOJISIPJIBIK KOHIICHTPAIIUSHBI €CENTEYTe 1
MANBI3IBIK KOHE MOJISIPIIBIK apHanFaH (OpMYIIaHbI KOJIaHAIbI;
KOHLIEHTPALUSIChIH HATPUU THIIPOKCHIIHIH MOJICKYJIAJIBIK 1
AHBIKTaN b MAaCCaChIH €CENTENI];
HATPHUI THIPOKCUIIHIH 32T MOJIIIEPIH 1
ecenTenmi;
MOJISIPJIBIK KOHIIEHTPAIIUSICBIH €CENTeH 1] 1
MOJISIPJIBIK KOHIICHTPAIUSHBIH 1
AQHBIKTAMACHIH JKa3aJlbl.
bapabirbl 12
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Bijim anylmIbIHBIH aThI-KOHI

«Epitingisiep xoHe epirimrik» 061iMi 00iibIHIIA
JKMBIHTBIK 0araJiay/IbIH HOTHKeCiHe KaThICThI aTa-aHAJIApFa aKNapaT YCbIHYFa apHaJIFaH pyopuka

baranay kpurepuiii

OKy skeTicTiKTepiHiH JAeHreilii

Toemen

Opra

Korapbi

3aTThIH epITITITIHE
TeMIIepaTypaHbIH dCepiH
cuUrnarTamuabl

I'paduKTi KOJIAHBII 3aTTAPBIH Cy1a
epirimririn, (CuSO4 *5 H20)
epIriTIriH aHBIKTaYyAa KHHAIAIbI

[]

I'paduKTi KOJAAHBII 3aTTAPABIH Cyaa
epirimriria / (CuSO4 *5 H20)
epIrilTITiH aHBIKTayAa KaTeliKTep

Kibepeni D

I'padukTi KOMIAHBIN 3aTTapIBIH
cyaa epirimriris, (CuSO4 *5 H20)

epPITIIITITiH aHBIKTANIbI

[]

3arteig 100 1 cynarsl
epIriITIriH ecenTen/Ii

3aTThI CaJIKbIHIaTKAH1aFbI
EpIrilTIriH aHBIKTAY/a, EPITiITIKKE
TeMIIepaTypaHbIH dCepiH
TYCIHAIpY/Ie KHHATAIbI

[

3aTTHI CAJIKBIHIATKAHIAFbI
epIrimTIriH aHbIKTayAa / epirimTiKKe
TEMIIepPaTypaHbIH dCEPiH

TYCIHAIpY/e KaTemikTep xidepei D

3aTThl CAIKBIHIATKAHIAFbI
epITIIITITiH aHBIKTAN/IbI,

epITilTIKKE TeMIIepaTypaHbIH

ocepiH TyciHaipeni

]

MaccanbIk yieci MeH
epITIHAIHIH Oenrii
Maccachl OOMBIHIIIA epireH
3aTThIH MacCachlH

aHBIKTaNIbI

dopmysaHbl KOJIJIAHBII epireH
3aTTBIH XKOHE CYJIbIH MacCachlH
ecenTey/ie KNHaa bl

[]

dopmynaHbl KoJIJaHyAa / epirexH
3aTTHIH /7KOHE CYJIBIH MaCCaChIH
ecernTey/ie KaTenikTep xidepeai

[]

dopmyrnaHbl KOJIJIAHBII epireH
3aTTHIH XKOHE CYJIbIH MacCachlH

ecemnrTen i

]

EpiTinaigeri 3aTThiH
MaUbI3JIBIK dKOHE MOJISIPIIBIK
KOHIICHTPAIUSCHIH
AHBIKTaW b

®opmynansl Konganyaa NaOH
MOJISIPJIBIK Maccachl, 3aT MOJIIEpiH,
MOJISIPJIBIK KOHIIEHTPAIIASCHIH
ecernTey/e, aHbIKTaMachlH jKa3y/ia
KUHAJIA]TbI

®dopmynansl Konganyaa/ NaOH
MOJISIPJIBIK Maccachl/ 3aT MOIIIepiH/
MOJISPJIBIK KOHIIEHTPAIIUSCHIH
ecenreyjie/ aHbIKTaMachIH XkKa3y/a
KaTeIiKTep Kidepemi

®opmynansl Koaganeim NaOH

MOJIAPJIBIK MacCachl, 3aT MGJ'II_I_ICpiH,

MOJIAPJIBIK KOHICHTPAIUACBIH

€CeNTeN 11, aHbIKTaAMAaChIH Ka3agbl

[
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4-TOKCAH BOMBIHILIA ZKUBIHTBIK BAFAJIAYFA APHAJIFAH
TAIICBIPMAJIAP 8.4A «beilopranHnKajdbIK KOCHLJIBICTAP/AbIH HETri3ri
KkjacTapbl. ['eHeTUKANBIK OailIaHbIC» 06J1iMi 00MbIHINIA JKUBIHTHIK 0araJiay

OKy MakcaThbl 8.3.4.7 OxcuarepiH KIKTeNyiH KoHE KacCUeTTepiH Oy, olapablH

XUMHSIIIBIK KacHeTTEepiH CHUIIaTTAUTHIH peakiuus
TEHJIEYJIePiH KYPacThIpy

8.3.4.8 KpIIKbUIIAPABIH JKIKTENyiH, KaCUETTEpiH OUTy KoHE

TYCiHY, OJapAblH XUMHUSIBIK KAaCHETTEPIH CHUIATTalTbIH
peakuus TeHAeYyIepiH KYpacThlpy

8.3.4.9 Heri3nepaiH XIKTeIyl MEH KaCUETTEPiH Oy JKOHE TYCIHY,

OJIAP.IbIH XUMUSUTBIK KACUETTEPIH CUTIATTANTHIH PeaKIIUs
TeHJEYJepiH KypacThIpy

8.3.4.12 beiiopranukanblK KOCBUIBICTApJIbIH HETI3r KIIAcTaphl

apacblHJarbl TCHCTHKAJIBIK 0alJIaHBICTEI 3CpPTTCY

Baranay kpurepuiii binim anywior

Oxcuarepmid,  KbIIIKBULAAPABIH  JKOHE  HETi3AepiH
KIKTETylH, KACUETTEPIH aHBIKTAWbl, peaKklus TeHICYJepiH
JKa3apl

BeliopranukaablK KOCBUIBICTAPABIH HET13T1 KJIaCTaphl
apachIH/IaFbl TCHETUKAIIBIK OAWIaHBICTI AHBIKTAM B

Oiisnay narapliapbiabin - Kongany

AeHreii JKoraps! nenre narapuiapbl
OpbiHaany yakbIThbl 20 MUHYT
Tancsipma

1. Oxcuarepai KIKTel, XUMUSIIBIK KACHETIH CUIIATTAUThIH peakliys TeHACYJIEpiH Ka3bIHbI3.
Ty3 Ty3eTiH okcuaTepi CoNKeCTEHAIPIHI3.

Oxkcnp Oxcuarepiiy Typiaepi
1. Na2O I. Heri3mik
2. SO2
3. P20s II. KeImkpIIasIk
4. CrO3
5. AOs 1. Amdorepii
6. CaO
L IL. I1I.

2. bepinren okcuarepain Na2O, P205, AI2O3 xuMHUsIIBIK KACUETIH CUMATTAUTBIH PEaKIus
TEHACYJEPIH CYMEH, CYUbLIMbLIZAH MY3 KblUKbLIbIMEH, HAMPUIL 2UOPOKCUOI

epITIHAICIMEH JKa3bIHbI3.
(1) peakius TeHaEY1

(i1) peakuus TeHILyi

(1i1) peakuus TeHAey1

(iv) peakuusi TeHCY1

(V) peakmus TeHIeyi

(vi) peakius TeHaey1
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3(a) Cetinemoi monviKmvipbiHbl3.

KpIKpuAapI6I KYpaMbIHAAFEl CYTEK aTOM CaHbIHA OAMIaHBICTHI: KOHE
, JIeT, aJl OTTEKTiH 001y /00MaybIHa OalIaHbICTHI:
KOHE JIeTT JKIKTEH/I1.

(b)Mpbina metanaapasig: Zn, Cu, Ag, xaiiceicel H2SO4 epiTiHaiciMeH apekeTTeceli, MyMKiH
0OJIaThIH peaKITUs TEHICYIH Ka3blll, TEHECTIPiHI3.

4(a) Cyna eputin Herizaepai (currinep) 6emin kepcetiHiz. Cu(OH)2, NaOH, Ba(OH)2, AI(OH)3 .

(b) Peakuus Tenaeyin askran, Ty3iareH Ty3abl araneiz: AI(OH)s + HCI —

5. Okymsl cabakTa TOMEHJETiAeH Taxipudenep xacaapl. MBIC YHTaFbIH KBI3ABIPHIIT Kapa TYCTI
MBIC OKCHIIH aibl. OChl Kapa TYCTi YHTAKKa KYKIPT KBIIIKbUIBIH KYWBII, KbI3JbIPFaHIa KOK
TYCTI MBbIC Cynb(aTBHIHBIH epiTiHAiciHe aiHamabl. byn epiTiHmire Kaiuid THIPOKCHIIHIH
epITIH/IICIH KYHFaHa KOK TYCTI MbIC THIPOKCHIIHIH TYHOACHI Ty3111i. OChI Ty31IreH TYHOaHbBI
KBI3ZIBIPBIT, Kapa TYCTI MBIC OKCHIIH aJIJIbI.

OKyIIBIHBIH iC- PEKETIHE aTallFaH 3aTTapAbIH XUMISUTBIK (hopMymanapbiH KOJTaHbIIl

@3repicTep/Ii )Ky3ere achIPaThIH peaKus TEHACYJICPIiH jKa3blll, TCHECTIPIHI3.

1 2
Cu-..........» CuSO4 —...... ... 2CuO

s
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baranay kpurepuiii Tancbipma Heckpunrop baan
No binim anywot
Okcuarep/iH, 1-2 OKCHATEPII HOMEHKIIaTypa OOMBIHIIIA 1
KBIIITKBUITIAP/IBIH KOHE JKIKTEH 1,
HET137epiH KIKTEIyiH, Na20-H1H cyMeH peakius TCHACYIH |
KACHETTEPIH aHBIKTAMIbI, KazaJlbl;
peaxius TeHaeyIepiH Na20-Hi1H CYHWBITBUIFaH TY3 KBIIIKbUIMCH 1
’Ka3aJibl peaxius TeHACYIH JKa3abl,
P20s -HiH HATpUI THAPOKCHUIIMEH 1
peakiys TeHJICYiH jKa3aJbl;
P20s-HiH cymMeH peakius TeHIeyiH 1
KazaJlbl;
AI203-HiH CYWBITBUIFAH TY3 KBIITKBUIMEH 1
peaxius TeHACYIH >Ka3aJbl,
AI2O3-HiH HATPUN THIPOKCHIIMEH 1
peaxius TeHACYiH >Ka3aJbl,
3 COMJIEM/T1 TOBIKTBIPBIN asKTaN/IbI;
MBIPBIIITHI KYKIPT KbIIIKBIIBIMEH PEaKI[Us
TEHJICYIH )Ka3aJbl,
4 cyda epuTiH HerizaepAdi ( cirrinepi) 1
TepiN JKa3asbl;
peakius TCHACYIH asKTal >ka3abl, 1
TY3UITEH TY3/bI aTalIbl;
beitopranmkaibik 5 -peaknus TEHACYIH *ka3blll, TECHECTIpEi; 1
KOCBUIBICTAP IBIH HETI3T1
KJIaCTaphl apachIHIaFbI 2-peaxiusi TeHACYiH Ka3blll, TEHECTIpei; 1
T€HETUKAJBIK OaiiJIaHbICThI 3-peakiys TeHACYIH JKa3blll, TCHECTIPEIl; 1
AHBIKTAM bl 4-peakiuys TeHJICYiH jKa3blll, TEHECTIpe . 1
bapJabirbl 15
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«bellopraHuKajbIK KOCBLIBICTAPAbIH Heri3ri kiaacTtapsbl. ['eHeTukaabIK 0ailyiaHbIC) 061iMi 00HBIHIIA KUBIHTBIK 0aFajiay/bIH
HOTHIKeCiHe KaThICThI ATa-aHAJIApPFa aKNapaT YChbIHYFa apHAJFaH pyopuka

Bijim anylmIbIHBIH aThI-KOHI

baranay kpurepuiii

OKYy keTicTiKTepiHiH AeHreli

Toemen

Opra

Korapbi

Oxkcuarepix,
KBITITKBUIAAPIBIH KOHE
Heri37ep/iH KIKTeNlyiH,
KaCHETTEpiH
AHBIKTANIbI, PEaKIIUs
TEHJCYJICPIH Ka3aabl

OxkcuarepaiH KIKTeNnyiH,
XUMHUSIBIK KACHETTEPIH
CUIIATTAUTBHIH peaKIus
TEHJCYJICPIH Ka3y/1a KHHAIAIBI

Oxcuarepniy xikrenyid /Na20/ P20s
CyMeH /KpIKbUIMeH / Heriz0eH Al203
KBIIIKBIJIMEH / HET130€H KacueTTepiH
CUTIATTAUTHIH PEaKIUs TCHICYICPIH
’Kasyjia KaTeaikTep kioepeai

[]

OxcuarepaiH KIKTeNyiH, XUMHUSIIBIK
KAaCHUETTEPiH CUTIATTAUTHIH PEaKIus
TEHJCYJIePIH JKa3aIbl

[]

TwuicTi ce3aepai OpHbIHA KOMBII
ceiieM/Ii asgKTayna, peaKus
TEHJICYIH kKa3y/Ja KHHAJIa bl

[]

TwuicTi ce3nepai OpHbIHA KOWBIIT COMIeM I
asiKTayaa / XUMHSUTBIK KaCUETIH
CUTNIATTAUTHIH peaklus TeHACYiH jKa3yaa

KaTeikTep xkidepesl

[]

TwuicTi ce3nepai OpHbIHA KOMBIT
celieM Il asgKTalibl, peakuus
TEHJCYIH Ka3aabl

[]

Cinrinepai Tepin xasyna,
peakIus TeHACYIH asgKTay/1a
MKOHE TY3/bl aTaya KMHAIA bl

[]

Cinrinepai Tepin xa3yzaa / peakuus
TeHJICYIH asKTay/a/Ty3/Ibl aTayaa
KaTenikTep xidepeai

[

Cinrinepai Tepin *a3a/ibl, peakuus
TEHJICYiH asKTaiIbl )KOHE TY3/IbI
aTanbl

[]

betoprannkanbik
KOCBUTBICTAP/IbIH HET13T1
KJIaCTapbl apachIHIaFbI
FE€HETUKAJIBIK
OalJIaHBICTEI AHBIKTANIEI

['eneTuxanbIk OailJIaHBICTHI KY3€Te
achIPaThIH peakKiusl TeHICYIepiH
KYpacTbIpya KUHAIAIbI

[]

Mpic okcuAiH aimy/ OHBIH KBIIIKBIIIMEH
opekeTTecy/ MbIC CyIb(haThIHBIH KA
TUAPOKCUAIMEH PEAKIUSCHIHBIH / MBIC
THJIPOKCUIIHIH BIABIPAY PEaKIUSICHIHBIH
TEHJIEYJIepIH KYpacTeIpyaa / TEHECTIpyae
KaTenikTep xkidepesi

['eneTuKanbIK OaIaHBICTHI JKY3€Te
achIpaThIH peaKius TeHICYIepiH
KYpacTbIpajbl
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8.4B «KeMipTek 9He OHbIH KOCHLIBICTAPbD) 00J1iMi 00HMBIHINA KUBIHTHIK O0araJjiay

Oky MakcaTbl 8.4.3.1 KeMipTek HETIKTEH KONTETeH KOCHUIBICTAPBIH/IA TOPT

OaiiimaHpIC TY3€TiHIH TYCIHAIPY

8.4.3.3 KeMipTeKTiH aUIOTPONUSIIBIK  TYpe3TepicTepiHiH
KYPBUIBICHIH KOHE KACHETTEPIH CATBICTHIPY

8.4.3.6 KemipTek j>kaHFaH Ke3Je KOMIPTEK JMOKCHII MEH
KOMIPTEK  MOHOOKCHJIHIH  TY3Uly  >KarjailiaapbiH
CUIIaTTay »>KOHE Tipi aF3ajlapra HWIC  Ta3bIHBIH
(U3MOTOTHSIIBIK SCEPiH TYCIHAIPY

8.4.3.7 KeMipKBIIIKbUT Ta3bIH aJIa a1y, OHbI aHBIKTAY KOHE
KaCHUETTEPiH 3epTTey

baranay kpurepuiii binim anywot

* KewmipTek kenTereH KOCBUIBICTApPBIHIA TOPT OaliIaHbIC
TY3ETIHIH CHITaTTaNIbI

*  KeMipTekTiH AJUTOTPOITHSUTBIK, TYpe3TepicTepiHiH
KYPBUIBICHIH XKOHE KACHETTEPIH CATBICTHIPAIBI

* Kewmiprek xaHFaH Ke3/ie TY31JIreH KOMIpTeK TUOKCUII MEH
KOMIPTEK MOHOOKCH/IIHIH KACUETTEPIH CAIBICTBIPAIbI, HiC
ra3bIHbIH (PU3UOJIOTUSIIBIK SCEPIH CUIIATTAIAbI

* 3epTxaHaja KOMIPKBIIIKbUT Fa3bIH aJIbIll, OHbI AaHBIKTANIbI
JKOHE KaCHETTepiH 3epTTell jKa3a/abl

Oiisiay naFablLIapbIHBIH biny xxone Tyciny
AeHreii Konnany
Korapsl neHreit narapuIapsl

Opsbingany yakbITbI 20 MUHYT

Tancsipma

1. KeMmipTekTiH KochUIbICTapJa TepT OaillaHBIC TY3€TIHIH aTOM KYpbUIBICHI OoOMbIHIIA
cunarrayra 6omaael. CypeTre KeMipTeK aTOMBIHBIH KaJbIITHI KyHeri 3J1eKTpOHIapbIHBIH
SHEPTEeTUKANIBIK JCHTeWIe OpHaiacybl KepceriuireH. Ko3raH KyHueri SJeKTpOoHIapIbIH
OpHAJIACYBIH CBI3BII KOPCETIHI3.

( %:é 41»,) 2 is*zs’2p®

2¢- 4% S
N

I I ATEKMPOHOAPOBIH

RO22aH KF T

(a) KemipTek aTOMBIHBIH TOPT OaiinaHbic Ty3eTiHiH MeTaHHBIH (CH4) MBIcanbiHaa KOPCETIHI3.

(b) Metannbig (CH4) MonekynachIiHIaFbl OailIaHBIC TUITIH aHBIKTAHBI3.
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2. TeMeneri kecTeieri KOMIPTEK aJUIOTPONITAPBIHBIH: KPUCTAIUT TOPBIHBIH MillliHIH, KACUETTEpiH,

KOJIIAHBLTYBIH COMKECTEHIPIHI3.

KemiprekTig Kpucrangeik | Kacuerrepi Konganburysl
AJUTOTPOIITHI TOPBIHBIH
TYp e3repicTepi | mimiHi
I. Anmas | “eiteiteite 1. Kartsl, Kapa TycTi 1.2neKkTpoTexHuKaIa JKaHa
L.,  KPHCTAIIBL, KHBIH MaTrepuaiiap aryaa
HSEE Gankul
Gt e
II. I'pacdut 2. 2. Ote KaTThI, OipaK 2.®oTo3meMeHTTEpAC
MOPT, MOJIIP, KOJIaHBLIA b
AJIEKTP TOTHIH
oTKi30ei i
III. KapOun 3. 3. MeranapIK XKbIITEIPEL | 3. KaTTeI Tay JKBIHBICTAPBIH
] . Oap, MaiIbl ce3iieni, | OYpFBUIANTHIH KYPaJIIbIH
. :"%0'1 BHGI‘(Tp "FOI‘I)IH YIIIBIH Kalpayaa
Attt e oTKI3edl
IV. ®ynnepen 4. 4. Kapa tycTi ycak 4. OTKa TO3IM/Ii bIABICTAPIbI
“r—r—q— | KpHUCTaJl[bl YHTAK, JKacayna, dJEKTPOATapbI
——— | ’KapThLIai OTKI3TIII OHJIIpY/Ie
==
L.
II.
1.
IV.

3. Kemiptek okcunrepi: CO xone CO2 mbiHa 3atTapasig KancbickiMen NaOH, H20, Na20, Oz,
CuO opekeTrTeceTIHIITH KOPCETIHI3.

CO

CO2

—

—_

4. KemipTeKTi OTBIHIAP IIIaJIa )KaHFaH Ke3/e Mic Ta3bl Ty3uieni. Mic ra3piHbIH aj1aM aFr3achbiHa
TUTI3€TiH (PU3UOJIOTHSIIBIK 9CcepiHe 2 MbIcall KeNTIpiHI3.

(a) 1-mpIcan

(b) 2- mbIcan

5. CyperTe KeMIpKbIIIKbLI ra3blH ajlyFa apHaJFaH KOHABIPFbI KOPCETUITEH.
(a) KarpicaTblH peareHTTep/iH aTayblH 00C YAIIBIKTAPFa TOJIBIKTHIPBIHBI3.
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(b) KeMipKbIIIKBLIT Ta3bIHBIH KUHATFAH IBIFBIH JOJICIIACHI3.

(¢) KeMipKbIIIKbLUT Ta3bIHA 9K CYBIMEH JKYPri3i1€TiH calallblK peaklys TeHACYIH Ka3bIHbI3.

(d)’Kunakranran KeMipKBIIIKbUI Ta3bIH IUCTHIACHTCH Cy/a epiTil, KoK JJAKMYC TaMbI3aThIH
OoJicak Tyci Kanai e3repei?
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baranay kpurepmuiii Tamncel Jeckpunrtop Bbana
pma Ne | biniv anywst
KewmipTek kenrerex 1 KOMIPTEK aTOMBIHBIH KO3FaH KyHIeri 1
KOCBUIBICTAPBIHA TOPT ANIEKTPOHIAPBIHBIH OPHATIACYBIH ChI3aIbl;
OaiiyaHbIC TY3€TiHIH
CHTIATTAIb] METaHHBIH KYPBUIBICHIH ChI3a/IbI; 1
METaH MOJICKYJIaChbIHAAFbl OalIaHbIC 1
THUIIIH aHBIKTANIBI;
KeMipTeKTiH a0 TpOUsITBIK 2 aJIMa3/IbIH KPUCTAILI TOPBIH, 1
TYpO3TepicTepiHiH KYPbUIbICHIH KaCHeTTEepiH, KOJAaHbUTYbIH
JKOHE KaCHETTEpiH CoMKeCcTeHIIpe/;
CaJIBICTBIPAJIBI rpaduUTTIH KPUCTALT TOPBIH, 1
KaCHETTEepiH, KOJAaHbUTYbIH
COMKECTeHIIpe/Ii;
KapOMHHIH KPUCTAJUT TOPBIH, 1
KAaCHUETTEPiH, KOJIIaHBLTYbIH
COMKECTeHIIpe/Ii;
(hymuIepeHHIH KPUCTAJUT TOPBIH, 1
KAaCHUETTEPiH, KOJIIaHBLTYbIH
colikecTeHIipe/i;
KemipTek sxaHraH Ke3ze 3,4 KOMIPTEK MOHOOKCH/II 9PEKETTECe 1
TY31ITeH KOMIPTEK TUOKCHII QJIATBIH 3aTTAP/Ibl KOPCETEI];
MEH KOMIpTeK MOHOOKCHIIHIH KOMIPTEK JTMOKCH]Il OpPEKETTEeCE aaThIH 1
KAaCHETTEPiH CAIBICTHIPA/IbI, HiC 3aTTapAbl KepceTei;
ra3bIHbIH (PU3HOJIOTHSIIBIK HIC ra3bIHBIH aJaM ar3achblHa TUT13€TiH 1
9CepiH cumnaTTai bl ocepiHe 1-Mbican kenrtipeni;
HIC Ta3bIHBIH aJlaM ar3achIHa TUTI3ETIH 1
ocepiHe 2-Mblcall KeNTipes;
3epTxaHa a KOMIPKbIIIKbLI 5 peareHTTep/IiH aTayblH kKa3abl; 1
ra3blH aJIBI, OHBI AHBIKTAN b :
JkoHe KACHeTTepiH 3epTTel KUHAKTAIFaH KOMIiPKBITIIKBLT ra3bIH 1
——— TEKCEPY IKOJIbIH YChIHAIBL;
KOMIPKBIIIKBLUT Ta3bIHBIH 9K CYbIMEH 1
PEaKIUSCHIH Ka3aJbl;
KOMIPKBIIIKBLT Ta3bIHBIH CYIaFbI 1
epITIH/IICIHIH OPTAChIH aHBIKTANTBI.
BapJbirel 15
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Bijlim anylmIbIHBIH aThI-KOHI

«KeMipTek :oHe OHbIH KOCHLIbICTAPbD» 06J1iMi 00HbIHIIIA
JKMBIHTBIK 0araJiay/IbIH HOTHKeCiHe KaThICThI aTa-aHAJIApFa aKNapaT YCbIHYFa apHaJIFaH pyopuka

OKYy skeTicTiKTepiHiH JAeHreilii

baranay kpurepuiii

Toemen

Opra

Korapbi

Kewmiprek kenrerexn
KOCBUIBICTAPBIH/IA TOPT
OailTaHpIC TY3ETIHIH

KeMipTek KoChUIbICTApBIHIA TOPT
OaiiaHbIC TY3€TiHIH METaH
MOJICKYJTaChl MBICATIBIH/IA CHI3BIIT

MeTaHHBIH KO3FaH KYHIeT1
3JIEKTPOHIAPBIHBIH OpHAIACYbIH
/MeTaH MOJIEKYIaChIHBIH KYPbUIBICHIH/

KeMipTek KoCchUIbICTapbIHAA TOPT

OaiiyaHbIC TY3€TiHIH METaH
MOJIEKYJIaChl MBICAJIBIHA CBI3BIIT

CUIaTTal/ bl KOepCeTy/1e KMHAJIa/1bl OaliJIaHbIC TUIIIH aHBIKTAY/1A KepceTei

[1| xarenixrep xi6epeni —] D
KemiprekTig ANIOTPONUSIIBIK TYPO3TE€PICTEPIHIH Anmasz/ rpadut/ kapOus/ GysuIepeHHHIH | AJUTOTPOTHSIIBIK
AITTOTPOTIHSIIBIK KYPBUIBICHIH KOHE KaCUETTEPiH, KYPBUIBICHIH KOHE KaCHETTEPiH, TYpe3repicTepiHiH KYPhUIbICHIH
TYpO3TepiCTepiHIH KOJIZIAaHBUTYBIH COMKECTEHAIPY/C KOJIJIaHBLTY aliMarbIH COMKECTEHIIPYIE | JKOHE KacHeTTepiH, KOJTaHbUTYbIH

KYPBUIBICBIH KOHE
KaCHETTEPiH CalIbICTBIPA/IbI

KHHAIaJIbI

[l

KaTeikTep xkioepei

[]

colikecTeHipeal

—

Kewmiprek sxanraH ke3ze
TY3UIT€H KeMipTeK
JMOKCH/I1 MEH KOMIPTEK
MOHOOKCHIIHIH
KACHETTEPIH CaIbICThIPAIbI,
HIC Ta3bIHBIH
(bM3UOJIOTHSIIBIK CEPIiH
cunaTrTamuabl

Kemiprek okcuarepi apekerrece
aJaThIH 3aTTapAbl KepceTyie
KUHaJIaabl

[]

KemipTex MoHOOKCHAI/ TUOKCH AL/
OpeKeTTece aJlaThIH 3aTTap/bl
KepceTyJie KaTelKTep xidepei

[]

KewmipTtek okcuarepi apekerrece
aNaThIH 3aTTapAbl KepceTe/i

[l

3epTxaHaga KOMIPKBIITKbLT
ra3blH anblll, OHBI
AHBIKTANIBI JKOHE

KAaCHUeTTEPiH 3epTTen
JKaszaabl

CO ra3bIHBIH a7]aM aF3achlHA dCEPIH
CUIaTTay/a, 3epTxaHaja
KOMipKBIHIKBIJ'I Ta3bIH aﬂyna, CcalrraJibIK

peaKknus TCHI[CYiH JKasyda KhHallaJlbl

CO ra3pIHBIH a/1aM aF3achIHA dCEPiH
cumnarTayza / 3epTxaHajna
KOMIPKBIIIKBLT Ta3bIH aTy/1a/CarmalibIK

peakIys TCHICYIH *Ka3yaa KaTeliKTe
Kibepei r&l

CO ra3pIHBIH a/1aM aF3achIHA dCEPiH

CHHaTTaf/'I,[ILI, 3¢pTXaHaga

KGMipKI)IIHKI)IJ'I Ta3bIH ajladbl,

CallaJIbIK p€aKI s TCH,Z[CYiH Kaszaabl
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8.4C «Cy» 0eJ1iMi 00ibIHIIIA )KUBIHTHIK 0aFajiay

OKky MakcaTbl 8.4.2.7 CynpiH TabuFaTTarbl aHAJIBIMBIH TYCIHAIPY

8.4.2.8

8.4.2.9

CyaplH JlacTaHYbIHBIH KayinTuliri MeH ce0ebin
aHBIKTAY, CYJbI Ta3apTy SAICTEPIH TYCIHAIPY

CynblH «KEPMEKTITiH» aHBIKTAY XKOHE OHBI KOO
TOCUIZEPIH TYCIHIAIPY

8.4.2.10 Cynusi cycwiz Mbic (II) cynbdarbiH KOMIaHBIT aHBIKTAY

TOCUTIH 011y

baranay kpurepuiii binim anywv

CynbIH TaOUFaTTaFbl alfHAIBIMBIH TYCIHAIPEII

CynplH  JacTaHybIHBIH — KayinTuriri MeH cebeliH
AHBIKTA/IbI, Cy/Ibl Ta3apTy SAICTEPIH YCHIHA B

CyIbIH «KepMEKTIT1H» a)KbIpaTabl, KEPMEKTUIIKTI kKOO
TOCUIACPIH CHUIIATTal bl

Cympt  cycei3 wmbic  (II) cynabdaTelH  KongaHsin
AHBIKTaU bl

Oiinay narablIapbIHbIH Biny xoHe TyciHy
JeHreui Konnany
JKoraps! neHren narapuiapbl

Opsbinaany yakbITbl 20 MUHYT

Tancsipma

1(a) AybI3 CybIHBIH KYpaMbIHJIa €pIMENTIH 3aTTap, aypy TYIbIpaThIH OakTepusiap 60amaysl
KepeK. AybI3 CybIH Ta3apTy JKOJIJAPbIH YCHIHBIHBI3.

(i)

(ii)

(111)

(b) XKep OeTinaeri cyapl JacTayibl KO3Ep/l aTaHbI3.

(i)

(i)

(iii)

2. XKepacTsl, TeHI3 Cynapbl KEpMEK OOJIbIIT
keneni. Cyperre Taburarra KepMeKk
CYZABIH TY311yl KOpCETiJreH.

(a) Kepmek cy nerenimi3z He?
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(b) KecreHi TONTBIPBIHEI3.

KepmekTiniKTiH Cy KepMeKTLIIrH Cy KepMeKTUIIrH KsI31bIpran ke3ne
TYpJepi TYFbI3aThIH TYFBI3aThIH aHOHJIAp | KEPMEKTLUIIKTIH Kaii
KaTHOHap

TYP1 KOHBLIA B
(xaocem Oonimee V
Oeneicin KOUbIHbI3)

3. CychI3 MBIC CyJb(aTbiHa Cy TaMbI3FaH/1a TYC1
e3repeni: A) KOKIILT

B) xacbun

C) KbI3bLI

D) capsr

4. CyperTe TabUFaTTarbl Cy aifHaJIbIMbl KOPCETUIT€H
(a) Ockl cyperreri:
I-mporiecti aTaHbI3

2-mpo1iecTi aTaHbI3

.;‘rlff 'l .-.f-

(b) TaGurarTa cy al{HAJIBIMBIHBIH éi MIPOTIECIH AJIBITT

i Y
TacTalTBIH 00JICAaK, KOpIIIaFraH opTaja
KaHJlail e3repicTep OalKalaThIHIBIFBIH 63 OMBIHBI30CH KETKi31Hi3.

50




baranay kpurepuiii Tancbipma Heckpunrop bana
No binim anywot
CyIbIH JacTaHYbIHBIH 1 CyAbI Ta3apTyAbIH O1pIHIII KOJIBIH 1
KayINTUIiri MeH ce0eoiH YCBIHAJIBL;
AHBIKTAW/IbI, CY/Ibl TA3apTy CyZIbl Ta3apTyIbIH EKIHIII KOJIBIH 1
omicTepiH YChIHAIBI YCBIHAJIBL;
CYyJIbl Ta3apTy/IbIH YIIIHIII KOJIbIH 1
YCBIHAIBL;
OipiHIII JIACTAYIIbI K631l )Ka3a]Ibl; 1
eKiHIII JIaCTayIIbl KO3/ Ka3a/bl; 1
YIIIHIII JIACTAYIIBI KO3/11 XKa3abl; 1
CyabIH «KepMEKTIT1H» 2 CYJIbIH KEPMEKTEJIIT1He aHbIKTaMa >Ka3aJIbl; 1
aXbIpaTajbl, KEPMEKTLIIKTI Cy KepMEKTUIITIHIH TYPJIEPIH )Ka3a/Ibl; 1
KOO TOCUIACPIH Cy KEPMEKTLIITIH TyAbIpAThIH 1
CUTIATTANTBI KaTHOHIAPBI )Ka3a/Ibl;
Cy KepMEKTUIITIH TYABIPATHIH aHUOHIaP bl 1
JKazazpl;
KailHAaTKAH/1a )KOUBIIATHIH KEPMEKTLTIK 1
TYpIH aHBIKTANIbI,
Cynst cycei3 mbic (1) 3 MBIC CyJIb(ATHI TYCIHIH ©3TepyiH 1
Cynb(haThIH KOJIAHBII AHBIKTANTBI,
AHBIKTaU bl
CynblH TaOUFaTTaFsl 4 Cy aifHaJIBIMBI MIPOLIECTEPIH JKa3a/Ibl; 1
alfHaJIBIMBIH TYCIHIIpE i — -
TaOMFaTTaFbl Cy allHABIMBIHBIH O1pTyTac 1
IIPOLIECC €KEHITH TYCIHIIpEeIl.
bapabifbl 14
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Bijim anylmIbIHBIH aThI-KOHI

«Cy» 06J1iMi O0OibIHIIA
JKMBIHTBIK 0araJiay/IbIH HOTHKeCiHe KaThICThI aTa-aHAJIApFa aKNapaT YCbIHYFa apHaJIFaH pyopuka

baranay kpurepuiii

OKYy xKeTicTIKTepiHiH AeHTreii

Toemen

Oprta

Korapbl

Cynel cycbi3 mbic (1I)

Cynb(haThIH KOJIAHBII
AHBIKTaU bl

Mgic (II) cynbghaTbIHBIH CyabI

CIHIpIIT KOK TYCKE aliHAJIATBIHBIH

cuIiarrayjga KMHaJlaJabl

L]

Mgic (II) cynbdaTblHbIH CyabI
CIHIpIIT KOK TYCKE aliHAJIaThIHBIH
cumaTTay/ia Karenikrep xibepeni [ |

Mgic (II) cynbdhaThIHBIH CyabI
CIHIpII KOK TYCKE alHAJIaThIHBIH
cunarTamugbl

[]

CyIbIH J1acTaHyYbIHBIH
KayinTitiri MeH ce0e0in
aHBIKTaMIbl, Cy/IbI TA3APTY
QMIICTEPiH YChIHAIBI

AybI3 CyBIH Ta3apTy *OJAapblH

YCBIHBIY/Ia, CY/BI JaCTayIIIbI
Ke3J1ep/Ii aTay/ia KMHaIa bl

AybI3 CyBIH Ta3apTy kojaapsiH 1/2/3
YCBIHBIY/Ia, CYJIbI JTaCTAyIIbl KO3EepAi
1/2/3 aTayna karemikrep xidepeai

AybI3 CybIH Ta3apTy *KOJAapbIH
YCBIHAIbI, CY/Ibl JaCTAYIIbI
Ke3/Iepi aTai bl

[]

CynbIH «KepMEKTIT1H»
aXXbIpaTajbl, KEPMEKTLIIKTI
KOO TOCIIIEPiH CUMATTal bl

CyabIH KepMeKTeNirine aHbIKTaMa

azyna, Cy KepMEKTUIITHIH

TYpPJIEPIH kKa3y/a, Cy KEPMEKTUIITH
TYJBIPAThIH KATHOHIAP/IBI JKa3y/a,

CY KePMEKTLJIT1H TYAbIPAThIH

aHMOHJApAbI XKa3y/a, KalHaTKaHa
KOUBIIATBIH KEPMEKTUIIK TYPiH

aHBIKTay1a KHHAJIaIbl

[]

CynbIH KepMEeKTeliriHe aHbIKTaMa
&Kazyna/ cy KepMEKTUITHIH
TYpJIEpiH kKa3yaa/ cy KepMEeKTUIIriH
TYJBIPAThIH KATHOHIAPIBI
*Ka3yJa/cy KepMeKTLIIrH
TYJBIPATHIH aHUOH AP B
*Ka3yaa/KaltHaTKaHa >KOUbUIAThIH
KEPMEKTIIIK TYpiH aHBbIKTay/a
KaTeiKTep xKidepemi

CyabIH KepMeKTelNiriHe aHbIKTaMa
’a3azbl, Cy KEPMEKTLIIT1HIH
TYpJEPiH Ka3aabl, Cy

KEPMEKTLIITH TyIbIPaThIH
KaTUOH/IAP/IbI JKa3a/ibl, Cy
KEPMEKTLIIT1H TyIbIPaThIH
AQHUOHJIAP/IBI JKa3aIbl,

KallHaTKaHa >KOWbLIAThIH
KEPMEKTLUTIK TYPIH aHBIKTaH bl [

CynbIH TabUFaTTaFrbl
alfHaJIBIMBIH TYCIHJIpel

TaOurarTarsl Cy aifHaJIBIMBI

MIPOIIECTEPIH Ka3y/a, TAOUFATTaFbI

Cy ailHaJIBIMBIHBIH OipTyTac

MPOIIeCC eKEHITIH TYCIHIIpY/Ie

KHHaJlaJbl

TaOurarTarsl Cy aifHaJIBIMBI
nporectepin 1/2 xxa3yna,
TaOUFaTTaFbl Cy alHAIBIMBIHBIH

OipTyTac mpolecc eKeH IirH
TYCIHAIpy/Ie KaTelKTep xKibepemi

[

TaOurarTarsl Cy alfHaJIBIMBI
MIPOIIECTEPIH JKa3a/Ibl, TAOUFATTAFbI
Cy aifHaJIBIMBIHBIH OipTyTac

MpOLIECC eKEHAITH TYCIHaIpe i
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