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m CyabiH, meTann xxsHe 6enmeTann
oKcuaTepiMmeH peakuusinapbl

©OTKeH TapaynapAaH CyAblH MeTanjapMeH onapAblk 6enceHainiriHe
Kapah apekeTTeceTiHiH, HaTWKeciHAE apTypAi 3aTTap Ty3ineTiHiH 6ineciH,
MeTanaap MeH BeliMeTansap oTTeKneH apekeTTecin, OKCUATEp Tyseal
MeTangap Herizgik okenaTep Tyseal. beame TemnepatypacbiHia Herizaik
OKCHATEP — KaTThl 3aTTap. ANl GeAMeTansap KollKbIAALIK OKCUATED, KebiHe
onap rasjap 6onbIn kenegl.

Okcuartep — Byn xannbl Gopmyacel 3 .0, 6onbin KeneTiH
OTTeKTi BMHApAbI KOChLbICTap.

Herizgik okcraTep MeH cy peakLWAChl HaTWXKeciHAe Heris-
Aep (cinTinep) Tyzinea, an KbiLKbIAAbIK OKCUATEPMEH peakLua
HaTXeciHAe KbilKblngap Tysineai. Cy IA xaHe lIA TonTapga
opHanackaH bepuanuniigeH 6acka MeTangapgablH okemarepiMeH
apekeTTecesi. CyMeH XypeTiH MyHAali peakuusnap HaTWXKeciH -
Ae MeTanaapAblH TMgpoKcnaTepi — cinTinep Tysineai:

Herizgik okeng  + ¢y

Me, O +H,0

- cinTi
- Me(OH),

Na,0,, + H,0,, = 2NaOH .,

HaTpUiA ruapoKeual (KyAaipril HaTp)

)+ HOy, = BalOH), .,
Bapuit ruapokenal (Kyiaipriw 6apuin)

BaO,.

OKTi cOHAIpY peakUMACbIH 3epTTe (Ka/bLWii OKCWAHIH CyMeH pe-
akumAckl). He GalikaablH? EpiTiHAIHIH opTachiH MHAMKaTOpMeH Tekcep. Kanbumii
OKCWAIHIH CyMeH apeKeTTecy peakLAC biHbIH TeHaeyiH a3, TaxXipuGeHi opblH-
Aay BapbicbiHAa Kayinci3Aik TeXHUKAcbIHbIH, epeskenepiH cakTa.

Cy KbILKBIAABIK OKCUATEPMEH apekeTTecei. HaTvxecinge
Kbllkblgap Tysinedi. Kpemnnii (IV) okenai SiO, fana epexiuie-
NleHedi, 0N CyMeH apekeTTecneigi.
KbILKBUIABIK OKCUg,  + Cy

3,0, +H,0

= KpILUKIA
- H30,

SO,,+ H0,~ H,50, ey
KyKipT (V1) OKCMA\ KYKIPT KblLIKbLAbI

€O+ H,0= HyCOs 0y

kemiprek {IV) okcuna KeMIp KbILIKbLAbI

Cy cendipinmezet ak,
KpemHeseM, KOMIpKelliKbiT
2a3b! CUAKMbI KOCbITbICMapFa
Kanail acep emedi? bya
3ammapdeiy 6apabiret
oxcudmep me?

1-cypeT. KanbLuit oKCUAHIH,
CyMeH Xblay 6ein
apekeTTecy peakLuac!

KapéoHaTbl <

2-cyper. KanbLni KapBoHaTbIHbIH,
KbILUKbLIMEH 3pekeTTecyl

3-cypet. ANOMUHWHA ponbracs!

i4 3eprre! KanbLuni kapBoHaTbIHbIH, Ty3 KbILIKbIbIMEH dpeKeTTecy peakUMACbH 3epTTe. BeniHreH rasgsl ak cybl
apKbl/bl 6TKi3. EpiTiHAIHIH 0pTacbiH eMEeban MHANKATOPMeEH Tekcep. KYPri3ireH SXyMblCTbIH HeriiHAe KOPbITbIHAbI Xaca
KaHe peakuus TeHAeyepiH a3. KbiLIKbLIAAPMEH SKYMbIC XacaraHAa Kayinci3Alk TeXHUKaCbIHbIH epeskenepiH cakTa.
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m YaHrbiws saTTapablH nanzacbl MEH 3USHbL

Koy 3HEPIUACBIH Ny YWIH KOAAHBLNATBIH XaHFbIW 33T~ papuk «canapray
TapAbl 0MbiH Aen aTaitgbl. MyHAal 3aTTap XaHyFa KoHe Xapblk,  xemy yuin Kariia
WbiFapyFa KabineTri. ToTeiFyra KabineTTi apTypai 3aTTap OTbIH ombit Kaxem?
6ona anagbl. OTbIHFa KeMipTeK, cyTek, TabuFn ras xsHe kazba

KeMipcyTeKTep XaHe T.6. XaTagbl.
Tenrere GenauH
(ras) kyto
1-cypert. XapHama
naakatbl. ABTOMOBUALAIH,
6eH3MH {ras) WbiFbiHb!

LS ) KarFbI L NalAansl KasBanapplH KaHe 0N1apabIH TybIHAbINa-
PbiHbIH afbipMaLLbIAbIFbIH KOPCET. ¥CbiHbLAFaH aTayAap MeH OTbIH TypAepiHiH
YArinepiH coi3blklUanapMeH calikecTeHaip.

peron EEEE
I. KaTTbl OTbIH
Mponax
OTbIHHbI e MaHbl3Abl
Cyrex Hooen Manbisg
11, CydibiK OTblH cAnaTTaManapbiHblH 61pi —KaHy
LibimTesek KblAybl. ON — OTbIHHbIH, TOAbIK,
Kemip >KaHybl KesiHAe 6eAiHIN WoiFa-
1ll. Fa3Tapizal oTbiH TlH Xbiny Menwepi. Erep 6yn
Meran wama 1 Kr KatTol Hemece 1 m*
) ) ) rasTapisAl oTbIH YLIIH ecenTence,
TapayablH TipeK ca3AepiH KONAAHbIN, OTbIHFA 63 aHblKTaMaHAbl 6ep. CeHiH, OHbl MeHWIKTI JKaHy XKbinyb!

OlibIHLIA, eH TUIMAT OTbIHABI TaHAa. ©3 TaHAaybIHAbI TYCHAIP. fen ataitgpl.

BepinreH cyiblk OTbIHHbIH, MEHLLITKTI 3KaHY KblAYbIH CaAbICTbIp:

1) 3Tun cnupTi;  2) uzonponun cnupti; 3) GeHzuH; 4) Tonyon.
CypeTke calikec 3epTXaHanblK KYPbIAFbIHbI KYPacTbIp.

2. XUMWASbIK CTaKaHFa cy Kyibin, TeMnepaTypacsiH lue.

3. Kaknafbl Xabblk ap6ip CNUPTIAMAbI TEXHUKaNbIK TapasbiAa eawen,
MaccachlH Kas.

4. CTakaHAaFbl CyAbl OTbIHHbIH 3p6ip TypiMeH 6eMe TeMnepaTypachbiHaH
xofapbl 25° C-Ka Kbi3ablp.

5. Kaknafbl kabblk CIAPTWIAMABI KbI3AbIDbIN BOAFAH COH eALe.
Q.= M, {tt)) GopMyAacsiH KOAAAHbIM, CY TEMNEPaTypachiHbIH e3repyi
60MblHLLIA OTbIHHbIH KaHY XKbliyblH ecente.

T-kecme. Kell6ip omeiH
MYPAEPIHIH MERUIKITI XKAHY Xol/tys!

MeHuwicti
3ar JKaHY XbiAYbI
Q.. - KAX/KE
Lar 31U cnnpti 26000
Wsonponua 33400
i cnupTi
[ Beranr AVI-92 43200
,9 Tonyon 41000
& AnTpauut-kemip | 32500
KalibiH, oTbIHbI 10200
Sna MetaH 55000
MponaH 46000
CyTek 142000
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KanTbimabl 3koHe KaMTbIMCbI3 peaKuuanap

Kalimeim3el saHe Kalimeimcei3 peakyusaapdbiy
allbipmaitibiabiFelH MPKeipeivda. Kaldmeimcets
peaxyuanapde Kandail Geneinepine

Kapan aHelkmayra 604ambiHeiH YCbiH.

XuMUANbIK Tene-TeHATK — ke3BeH kapyre Hemece cesiHy-
re 60AMaiTbIH yAepic. Tek e3repicTin, HaTUXeciH Gakbl-
nayFa 6onagpl.
Mbicanbl, MycaTip cnUPTIH aMMUaK rasbiH cyaa epity
apKpiNbl anagbl:
My, + H,0,~ NH, H,0_

AMMUEK cyAa XaKcbl epugi. MycaTip ciupTiniH epiTiH-
AiciHe peHondTaneUH UHANKETOPBLIH KockaH Kesae cinTi
epITIHAICT KbI3bla KypeH, Tycke 6oanadbl.
MycaTip cnupTi cy MeH aMMuakka oHal aibipblnagpl,
COHABIKTAH aMMUaKTbIH Uici cesineai. Tene-TeHaikT 6y3y
YLWIH epiTiHATHIH TeMnepaTypacbiH Xofapblnatyra 60-
najpl, cebebi rasgapabiH epiriwTiri Koi3gblpFaH Kesge
TeMeHAeRAT:

NH, -H

EpiTiHAIHIH Boany KapKbiHbl ToMeHAelAl Erep epiTiHaiHI
canKplHAaTaTbIH BoACa, TYCl KoronaHa Tyceal.
KalTbiMabl peakuuanapaa eHiMaep e3apa apekerrecin,
Bactankbl 3aTTapAsl Ty3yl MyMKIH. XUMUANbIK peakLu-
ANAPAbIH, KATLIMABIbIFL! Kl Ke3gepi MyMKIH emec
6obin KepiHeal. CeH cyTek oTTeKTe ne3je KaHbim, ¢y
Ty3eTiHiH 6ineciH. Cyabl 3000°C-Ka AeHiH Kbi3AblpFaH
Kesje cyAblH apbip BeciHli Monekynach! cyTek XaHe
OTTeK MoAeKyAanapblHa biAblpaigs!:

2H,0,, *%C 2H, + O

2 — 2™ Vo

O™ NHsgy + H,O,

XMUANBIK Tene-TeHAIK 3aHAapb! XYPeTiH
peakuuanapablH, 6afbiTbiH aHbIKTaWTbIH 6oAa-
Abl. PeakUAHbIH, Xypy XafgainapblH bise oTbl-
pbiM, peakuuanacaTbiH Kocnadafbl peareHTrep
- MeH eHiMAepaiH, MenLliepiH Bakelnayra 6oaa-

Abl. VIHXeHep-XNMUKTEPAIH, €H MaHbi34b! MiH-
- AeTTepiHin 6 e

;Tel—g,q_ op-
pic TokTaligs!.

Cen:

¥ XMUANBIK pakuuasap Typai
SKbINABMABIKTE XKYPETIHIH;

V' peakuna KblnAaMABIFbIHbIH
o3repy Kafjainapbi;

v rOMOreHA] KaHe reteporeHs
peakLMANapAbIH albipMaLlblAbIFbIH;

V' peakunanapzablr, sHepruaHbl cikipin
HeMece 6enin XypeTiHiH;

¥ sHepruaHbIn e3repyiH TyciHATpy ywin
BoLIEKTEPATH COKTbIFLICY TEOPUACHIH
Kanai konjaHy Kaxer ekeHiH 6ineciH.

Byn Tapayaa:

¥ peakumanapabln KaiTbIMAb! kaHe
KalTbIMCbI3 60NaTbIHbIH;
Tene-TeHAIK XyeciHae He 60AaTblHbIH;

v FanbiMAap XyHAegeri Tene-TeHAIKTIH, bIFbICYbIH
Kanan 6omKalTbIHbIH BineTiH 6oaacsIH,

Cen:

V' KaliTEIMAR! peakUMAnapaAbIF,
TeHACYNEPIH Ka3yAbl;
XAMUANBIK Tene-TeHAIKTIH, AUHaMUKanbIK
cUNaTbIH TYCHATPYAT
XAMUANBIK Tene-TeHAIKTIH, biFbiCybiHa
acep eTeTiH Xaraalnapabl 6omKayAb!;
peaKLMsA XKblAAAMAbIFbIHbIH apTybl MeH
Tene-TeHAIKTIH, bIFbICYbl apachiHAarbl
ablpMaLlbIAbIKTbI TYCTHATPYAT

V' Tene-Teraik xarAalibl MeH
OHbIH, bIFbICYbIH 3EPTTEYAl;

¥ Tene-TerAK KOCNacbIHAaFbL 38T MeALWepiH
ecenTeyal yipeHeTiH 6onacbiH,

Tipek cespep MeH TYCiHIKTep:

KAUTbIMAb! XUMUANIK PeakLManap, KaiTbiMcbl3
XAMUANLIK PeaKLUANAP, XMMUANLIK, Tene-TeHAiK,
AHamukansik Tene-Teraik, fle Watease npuHLmani,
XAMUANbIK Tene-TeHATKTIH, bIFbICybl.

TlsHapanblk 6ainaHblcTap

Buonoruanblk xyhenep Tene-TeHAIKT cakTay-
Fa yMTbinagbl. MbiCanbl, KaHTTbI AMaGet aypybiMeH
ayblpaTblH aJamaap KaHaarbl KaHT Me/llepiH yHemi
cakTaybl kepek. KaHT MesllepiHiH apTybl XaHe kypT
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_ SRl 3aTThiK aToMabIK HeMece MOAeKynanblk MaccacbiH kaHe

MOAAPALIK MaccacbiH calikecTeHAip. Maccacbl 100 rpaMm ap6ip 3aTTbiH,

«MoAIb»> AereH TePMUH NaTbliH MenLlepiH ecente.

TiniHAeri «moles» — «Macca» fe-

reH co3AeH LWbiKkaH. XX Facbipaa TypmbicTassl SroER Dopynace | MOAAPALIK
«MONb» (NOPLMA) AereH TYCiHIK- 3aT aTaybl Maccachl

Ti Hemic fanbiMbl B. OcTBanby, CeHaipinmereH ak fo) 44 r/monb

ShiZAL KanbLui kapboHatbl | CaO 56 r/monb

fanbiMaap ke3 KeAreH 3aTTbiH

1 mMoniHge 6.02 - 103 monb™' O30H Kanbuuit okeugi Co, 100 r/Monb
KypbinbIMABIK B1pAir (aTomaap, Bop O30H Caco, 48 r/Monb

MOHAap HeMece Monekynanap) Ty Hatpuit xnopuai

6onaabl Aeial.

XUMNANBIK KOCBIBICTBIH, GOPMYAACkIH BiNceH, OHbIH Moe-

_ KyNanblK, MaccachlH XaHe coN 3aTTbiH 6ip MoAiHAETI XUMUAABIK

ST GRS e 3NEMEHTTIH, Maccanblk Vngci_H ecenTeyre 60/1_a,qb|.v)KeHe KepiciH-

JlaHbIN, 3eMeHTTiH Maccanbik L€ 33T 31eMenTiHiH Bearini Maccanblk yaeci 6oibIHILA 3aTThIH
yneciH (w) GipaikneH Hemece XUMUANBIK GOPMyAachiH aHblKTayFa 6onagbl.

nalibisben ecenteiy); yn xep- Mbelcansl, 6op KypamblHa KipeTiH 6ip Mok 3aTTa 40% Kafb-

Aeri 1= MONEKYNAAAFLI SNEMEHT )17 12% keMipTeK XaHe 48% oTTek 60aagbl. 1 rpamm 3aT ya-

ATOMBbIHbIH CaHbl. r o
riciH anaibik. Conga 40/40 = 12/12 = 48/16, aTomgap apaka-
w = e 400y ThiHackl 1:1:3. 3aTTbIH XMMUAALIK GopMyaackl — CaCO,.

Mr[S)

CypaKTap MeH Tancblpmanap

1. CykyBbipblHaH anbiHfaH 6ip cTakaH cyaa 6.44 - 107 Temip aToMbl 6ap. TeMip aTOMbIHbIH MaccacbiH ecente.

2. 1 Monekyna KaHTTa Gapibifbl Helle aTOM KEMIPTeK, CyTeK XaHe OTTeK aTOMAApbl 60naTbiHbIH ecenTe
{«Caxapo3sa MONeKYNacbIHbIH LIAPe3eKTI Mojeni» AereH 2-cypeTTi naiiganaH).
DNeMeHTTEPAIH Maccanblk apakaTbiHachl BOMbIHLIA KAHT MOAEKYNAChIHbIH, GOPMYAAChIH KypacTblp. KaHT
KypamblHAaFbl ap6ip 3NeMEHTTIH Maccanblk yaeciH ecente.

3. ®otopa bepinreH «BelTaHblc» Genrini 3aTTap Typansl He 6ineciH?

MonApablK  3neMeHTTIH,
Maccachbl, Maccanbik
r/monn yneci, %

Xumunanblk  Xumuanslk  Monekynanbiik
aTayel dopmynackl  Maccachl

Maccachl,  3aT menwepi,

Cyperl r Mosb

=
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m 3aT KOHUEHTPaUunsACbl MEH 6GONIEKTEP ONWIEMIHIH,
XUMMSINbIK, peakumst XbugamabiFbiHa acepi

XuMUsanblk, peakunsnapAblH, XKbllAaMAbIFbl dpekeTTecyLi
3aTTapAblH, KOHLIEHTPALUMACH MeH Ge/llleKTepAiH, eluemMiHe
Toyengi.

CyMbIITBINFaH YaHe KOHLEHTPJI Ty3 KbILLKbIbIHbIH, MbIpbILLMEH
apekeTTecyiH 3epTTe. ©3 BakblnayblHAbI >a3. Kall xafjaiifa rasrapissi eHim
Kkebipek TysineAi XaHe HenikTeH? XKyprisinreH 3epTreyaeH kaHaaln Kopbi-
ThIHAbI >kacayfa 6onazbl?

A>KoHe B apekeTTecyLli 3aTTapbIHblH, KOHLEHTPaLMACLIHBIH
apTybl ke3 kenreH A + B—C peakumachl XblAaMAbIFbIHbIH, ap-
TyblHa akenegi. KoHyeHmpayus Aen epiTiHAi KenemiHgeri 3aT
MesLepiH ataiabl.

EpiTiHgizeri 3aTTapAblH KOHLEHTPaLMACkl SpekeTTecyLui 3aT-
TapAblH, HEMece epiTKIWTIH, KOCbITYbl He a3aiTblaybl apKblibl
e3repTinyi MyMKiH. Erep apekeTtTecywi 3aTTap rastapisgi 6onca,
KOHLLeHTPaLIWA OPHbIHa ra3 KbiCbIMbl KOAAAHbINAAbI.

la3 KbICbIMbI HEFYPABIM XXOFapbl 60FaH caliblH COKTbIFbI-
Cy CaHbl apThiM, peakuus XbU1AaMAbIFbl Ja COFYPABIM Xbli-

Aampal Tycegi.

CypeTTi Kapa. COKTbIFbICY caHblH 60/1Kan, ap XafAaina OHbIH,
peaku s XblagaMAblFbiHA Kanal acep eTeTiHiH TyCiHAIp.

o ° e

leTeporeHai peakLms XbinAamAblfbl 3aTTbl ycaKTay Ao pexeci
kebelreH caiblH apTa Tyceai. besuiekmepdiH yHmakmany
Odapesxeci HeFypbIM KoFapul 60/1ca, o1apOLIH XXaHacy ay-
OaHs!I coFypAbIM YakeH 6o1adb1.

i4 3eprTel PeareHTTepAiH KOHLEHTPaLUACh! MeH GellekTepiHiH, e/lueM-
LePiHiH XUMUANBIK PEaKLMA XblALAMIbIFbIHA 2CEPIH 3epTTe:

CaCoO, , +2HCI . — CaCl +H,0 , +CO,. 1

2(cyner) 2()

I.  3kcnepumeHT ywWwiH 30 MA KoHLeHTpaLuackl apTypai: 0.5%, 0.25%, 0.5%
TY3 KbILKbLbI €pITiHAICIH KonAaH.

Il.  EKiHLWIi 3KcMepUMEHT YLWiH MapMap YriHAiNepiHiH, opTalla XaHe Kilu-
KeHTal 6eJlekTepiH nakganaH.

HenikmeH 6ypoiH
¢omora mycipy kesiHde
ipi kpucmanOet
MazHUliOiH opHbIHG
Ma2HUL YHMAFbIHLIH
JKAPKLIIbIH
natidananrau?

KoHLeHTpaumns acepi apekeT-
Tecylli Maccanap 3aHbiMeH
aHbIKTanagp!.

PeakLyst Xblngambifbl 9peKeT-
Tecylli 3aTTap KOHLeHTpaLms-
CbiHa Typa NponopL1oHar.

Mapwmap 6elekTepi MeH Ty3
KbILLKbLIb peakLMAChIHAA MacCaHbIH,
@3repyiH eleliTiH KOHAbIPFbI
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m MeH — sepTTeywimin

CynbiH Typnepi

OrTekneH Gipre cy Aa 6apAblk TIPLWIAIK KaHe agam eMipi YLIiH MaHbi3Abl
bakTopnapsiH 6ipi 6oabin Tabbinagbl. Ajam Tamakcbis 6ec anta Hemece
OAaH Aa Ken, an cycbl3 bipHelle Taynik KaHa emip cype anagbl. Cy ajam
aF3ackl YWIH 6Te KyHAbl BoNFaHAbIKTaH, eTe cananbl CyAbl FaHa KonjaHy
MaHbi3abl. CyAblH BipHelle Typi 6onazb!:

Cy8oir Kypambirda He 6ap
exenin Kanail 6inyze 6onadet?

CyTeK nsoTonTapbl
6GolibiHwa

* KeHin

. aybip
* aca ayblp

ArperaTThIK Kyidi

XnUMuAnbIK Kypambl
6GolibiHwa

* cyTek oKaual
* CyTeK MMAPOKCUAT
» XaHe T.6.

6oiibIHWa Kepmexriri 6olibiHia
[ ——— —_—
. 6y

. KyMcak,
.oy . KepMek
Y backanap

Tyl cy
TeH3 cybl
KepacTsl cybl
SKaHBbIp cybl
MUHepanzbl
aybl3cy

Betenkeperi cy

CbizBaHbl nalijanaHbin, cyablH KaHAal Typaepi 60onaTbiHbIH TYCiHATR. Kanak oinalicbiH, onapabl,
6ip-6ipiHeH KaHAal alblpMallblbiFbl 60Ybl MYMKIH?

Tabusn MUHepangel Cy — Tikeneil XepacTbl ¢y Ko3AepiHeH anbiHaTbIH, NacTaHbBaraH XaHe
KypamblHaa Bearini 6ip KaTbiHacTa MUHepangbl Tyzgapsl 6ap cyabiH Gip Typi.
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2-mblcan

BepinreHi:

3at meswepi 3.0 Mosb aMMUakK
blAbIpay peakLUacbHa TyCTi.
Kocnaga#fbl a30TThIH 3aT MeJILLepi
0.7 monb BonfaHaa peaktopaa

Tene-TeHAiK OpHazbl.

AMMUaKTBIH, blgbIpay peakLmAckl MblHaAaii:

2NH

=
s & No +

3H

20"

KecTeHi gsnTepiHe cbizbin an. Ecenti WhiFapy yLliH kectegeri 6ericia MoH-
ZepAi TUICTI opblHAapFa Xa3s.

Taby Kepek: Tene-TeHAik KyAiH-
Zeri apbip rasabi 3aT MesLWepiH

ecenTe.

3ar menuwepi, Monb

3
Sl Bacrankpi/n, Ozrepyi/n_ Tene-TeHaik/n,
NH, 3.0 - X 30+ (-x) =2
" 0.0 + 07 00+07=07
o 0.0 + y 00+y-=?

KayabbIH xaz.

2-Toxxipubeseri AepekTepMeH TaHbIChIN, CypakTapsa xayan 6ep.
1. WopcyTekTiH Ty3iny peakyMAcbiHa NOATbIH, KaHLLa MO KaTbICTbI?
2. Tene-TeHgik opHafaHfa AeiiH KaHLia MOb CYTeK MOANEH peakLusfa TyCTi?
3. WopacyTek Ty3ineTiH Kepi peakLus KocrnacbiHAaFbl KypaMHbIH, 3aT MeJLepi kaHaain? (MoabMeH.)

CypakTap MeH Tancblpmanap

PeakLnaHbl xyprizy ywiH 4.0 monb docdop Tpuxaopugi (PCL) men 2.5 monb xnopabi (Cl,) repmeTykansik,

Biplwama yakbITTaH COH Xyleae Tene-TeHAiK OpHagbl.
>
PEl + Gl PCle:

A. Pochop TPUXIOPUAT KOHLIEHTPaLMACBIHBIH ©3repyiH XoHe peareHTTep MeH eHIMAEpPAIH caHAblk apaka-
TbIHACTapbIMEH TaHbIChIN, KecTeaeri benricia MaHaepai Tan.

KOHTeHepre cangpl.
Peakuus TeHaeyi:

ecenrTe.

(MONbMEH).
B. 0°C-Ta enweHreH xJopablH 6actankbl KeaeMiH

3aT Menwepi, Mosb
Peakunsa yakbiTbl, € :
®ocop Tpuxnopuai (PCL,) Xnop (CL,) ®ocdop nentaxnopuai (PCl)
T, 4.0 25 Yo
T, 35 X, Y,
T, 3.0 X, Y,
T, 2.5 X, \A
T, 2.5 X, A
@. Peakumnagafbl Tene-TeHAik OpHafaH yakbITTbl aTa.
B.  Peakuusasbik Kocnagasbl MeLLEPJIiK KypamblH aTa

111
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KopbiTbiHAbL. BinimiHai Texcep

1.

|l

2.

¥cblHblAFaH KocblnbicTapdad H,0,, H,0, HCl, KMnO,:
a) oTTeKT;
9) cyTeKTi anyFa 601aTblH KOCHIALICTL! TaHAa.

==

1-cyper. [a3 >uHay agictepi

AtanfaH rasjapabl anyra MyMKiHAIK GepeTiH agicTepai TaHaa: ‘
a) oTrek;

@) cyTek.

TaHAaybIHAb! TYCIHAIP.

JAypbiC TYKbIPLIMAAPAL! TaHAA: a) OTTEK; ) CyTek:

1) cypaxakcbl epual;

2) Tyccis ras;

3) ayapaH >eHin;

4) Tyccis, wiccis ras;

5) MeTanAapasl TOTbIKTbIPazb!]

G) BbIKCbIFAH WbIPMbI XKaHagbl;

7) BelimeTansapabl TOTbIKTbIDaAL!;

8) keringip Tycti ras;

9) KaHbIMN TypFaH WhIPMbiHbI CoHAIpes);

10)TyTaHFaH WbIpNbiHbI canFaH Kesje KaHagbl.

OrTek MeALepi MeH 3NeMeHTTIH KaHAal yineciMiHge peakuua Tesipek
Xypeal (2-cyper)?

a) HeoH;

) MarHuia;

) HUkenb;

B Mblc?

OTTeK NeH cyTeKTiH MblHaAal 3aTTapMeH apekeTTecy KesiHAeri pesiH
aHbIKTa:

a) Kanbluime;

@) KyKipTneH; 3
6) ¢pTopMeH;

=) Temip (Il) okcugimen?

2-cypeT. OTTeK MeAWepl
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KocbinbicTapaasbl apbip XUMUANLIK NEMEHT apacbiHAa Ty3eTiH Kanmbl
XAMUANbIK BalinaHbicTap caHblH ecenTe: Cus0O,, Ca,(PO,),, NH,, NO,,
NaOH, Fe(OH),, Na,PO,, HCI.
Ecenteynepae KOAAAHbINFAH WaMaHb! aTa.

dKayabni: 16, 32, 16, 4, 12, 16, 2.

Ac coaachl - HaTpuii bukap6oHatel NaHCO, exxenaeH Gea-
rifi Kocblnbc. Ac cofacbiH anfaw 6.3.4. 64-XKblabl Ty34bl
K&/ cyblHaH BynanHAbIpY apKplabl anfaH Typanbl ManiMer
Kesgeces]. HaTpuii ruapokapboHaTbl KongaHblnatbiH 6ip
cana - Tamak eHepkaci6i 601bin Tabblaagbl byn kocna-
Hbl KaMblpFa KOCCa SKyMcak, api skeHin 6onaabl, OHbl Backa-
LWa KaMblp KOMCLITKbILLI Aen Te aTaigsl. Kasipri kesae Hatpuit
6ukapboHaTbiH eHAipicTe anyabiH GepinreH cblzba 60MbIHLWa KypeTiH
Conbee agici kongansinaapt NH, + CO, + H,0 + NaCl = NaHCO, + NH_Cl.
Maccachl 252  ac copachiH eHAIPYAIH TEXHOAOTUANBIK YAEPICIHAE KONAAHLINATLIH aMMUaK any YLIIH KaxkeTTl
CyTeKTIH KeneMiH CTaHAapTTbI KarFjalisa ecente.

JKaya6ni: 108 M.

Mbic kynepocsl CuSO, » 5H,0 - dyHrumuaTepre xatatbiH, 6ay-6akiia WiapyalblibiFolHAa aypyTyAbIpyUIbl Na-
TOreHAK caHblpaykynakTap MeH eciMAIKTePATH 3uaHAbl ByHakaeHeninepre Kapcbl TYpy KaBineTiH apTTbipyLibl
Kypan TypiHAe KOAAaHbINaTbIH 3aT. bay-6aklia WapyalblabifblHAa Ty34blH 1% epiTiHAic KonaaHblnazb!.

KuingblK epiTiHAl WbIFbIHbL

6 KblnFa AeliHri afalTap yuiH 2n
Bip xeMic 6epeTiH afallka 100
Byta 150

3 kap/bifaH 6yTachl, 5 Wwue GyTachl, 2>kac aMa >XaHe 3 aMypT afallbl, 5 a/Ma XeMmic afallbl eceTiH 6ay-6aKwaHbl
oH/ey MaKcaTblHAa epiTIHAT AalblHAAYFa KaXKETT MbiC KyNOpPOCbIHbIH MaccachbiH ecente. EpiTiHAT ThiIFbI3AbIFbIH
eckepmeyre 601ajbl.

Kayabwi: 720 1.

Mblc 31eKTPOTEXHUKAAR KeHIHEH KOAAAY TankaH. O CbiM ByiibiMAapbIH, TenedoH kaHe Tenerpad KypansapbiH,
pagnoannapat xacayAa naiganaqblnazsl. Maccacs! 200 r, Maccanbik yaec 48% mbic {I) cyabatbl epiTiHaiciHeH
MbICTbl TOAbIFbIMEH TOTbIKCbI3AAHABIPYFA KaXeTTI TeMIpAH, MaccacbiH ecenTte.

dKayabbl: 33.6 .

Maccachl 239 1 KopFachiH OKCUATHIH 3MIUPUKaNbIK GopMyAachiH Tan.
JKaya6ni: PbO.

2

EKi aTOMHaH TypaTblH, KypaMblHAa 18 31eKTPOH, NPOTOH kaHe 20 HeWTpoHbl Bap MonekyAaHbl KypalTbiH
XAMUANbIK 31EMEHTTIH, 61 aTOMbIHbIH MaccacbiH ecente. O 3AeMeHTT aTa.
XKayabni: 631102 .

KemipTek neH oTTekTeH Ty3ineTiH 1 MOAb rasjblH MaccachiH ecente. CTaHAaPTThI KaFhaiha o rasgsi, 150 ma
canmarbl 0.175 r 6onaTbiHbl Gearini. Ocbl rasgbiH, 1 MOAb MaccacbiHbIH, Heri3iHAE OHbIH, MOAeKyAanbik GOpMy-
NackiH KYpacTbip.

Kayabbi: M(CxOy) = 28 r/mMonb, CxOy—CO.

18.7 rmbic {Il) cynbduaiH oTTekTe XaFy KesiHae Mbic {Il) OKCUAIHIH KaHAaR Maccacbl Ty3inyi MyMKiH?
dKayabni: 15.6 1.
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19. CaOOo + COM =CaCo, « PEaKLUACHI Kal xafgainaa xolagamblpak XXypeai: KaabLid YHTaFbIHbIH ipi kecekTepi
S/4e yHTafbl anblHFaH kezge me? Ecente: a) 3aT Mealwepi; 8) pekums xbingamabibl 0.1 Mosb/(n=c), peakTop
kenemi 1 anTpre TeH 6osca, 10 cekyHATa Ty3iNeTiH KaabLiA KapGoHaTBIHBIH, XblA4aMAbIFbIH aHBIKTa.

20. XnopcyTek KblWKbL1bIHBIH HCl MarHuiz yaricimeH speketTecyi peakuus bactanfaH coH 30 cekyHATaH KeldiH
0.02 MoJIb MarHWin X1OpUAIH anyFa MyMKiHAiK 6epegi. Erep peakuus Xbligamablfsl Typaktsl 6oJca, 0.06 moab
MarHuiA XA10pUAiH anyfa KaKeTTi yakbITTbl aHbIKTa.

21. Peakums TengeynepiHe TWICTi koapdULMEHTTEPAI KOWBIN LWbIK. bacTankel peareHTTEpAH KOHLEHTPaLMACBIH
€Ki ece apTTblpca, peakuuvs XbliAaMAblKTapbl kanali ezrepesi?

a) HZ® + Iz(r>—>HI(r>;

2) NO,,—N.O,;

6) No, +Cl,,—NOCl;

B) NO_ +0, —NO,

® 20 20
n c w0 HZO(r>—»CO(r> +H
#) NO, —~NO_+0

20 2(r>;

A) FeO(w + CO(”—»Fe(K») + CO
e) N,O, ,—NO.

24 20

20

e

KopbiTbiHAbL. XeTicTiriHai 6arana

CeH kali cypakTapfa Aypblc Xayan bepgin?
Kali cypakTap cafaH KMbIHABIK TyFbI3Abl XaHe HenikTeH? Onapfa cabakTaH ThIC yakbITTa yid KyMbichl ecebiHge
xayan 6epin kep.

[llanTepiHe KecTe cbi3. 1-6afaHFa OKyAbIKTHIH Kipicne BeTiHAe KepceTiireH oKy MakcaTTapbiH
kepcet. KanfaH 6afaHgapaa 6epinren oiabl Xanfactblpbln, 63 nikipiHai 6ingip.

MeH TyciHaim >xaHe = MaraH KocbiMwa Binimimai
MeH ... Kebipek .
MeH ... 6acKa oKyllubllapfa cabak Kepek, JKaKcapTybIM YLIiH
JKaTTbIFYbIM KaXKeT. 3
KeMmeKTece alaMblH. cebebi ... Ma¥faH ... KaXkeT.

XUMUAABIK,
peakumanap sprypi
XKbl1gamabIKeH
SKYPETIHIH TYCIHAIM.
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Ensyip GenceHai MeTanzap Kopposusfa TesipeK yllbl-

i A paligbl. AATbIH MeH NAaTWHa MeTangapbl MyJge Kopposusra
I o
o Avcrungerren [ |- kyoup  YWBIPAMAMASL.
¢y ‘ ‘ bl MeTanaapapiH KopLuafaH opTamMeH XMMUANBIK Hemece 3aeK-
| TPOXMMUANBIK, peakLUsAckl HaTUXeciHAe MeTandap BipTiHgen
I 6y3binagbl. TOT gen aTanatbliH TEMIPAiH, rvgpatTansaH oKcugi
Cy. | CyxaHe , £
aya oK, = aya Tysineal.

a4 2-Tancoipma [ AYHVIEXY3INIK cOFbICTaH KeliH Wenje KanraH

TaHKinep, AyHAEXY3INIK MyXUTTbIH, TepeH, skepiHe BaTbin KeTkeH KeMenep
HenikTeH TOT BacnaraH KyiiHAe cakTasFaHbiH TyCHAIPIHAER. AN TeHisre

1
{

=1
{

| k?f;”a" KaKblH KepAe KaHe asToMoBNAL eHepKaciBl AambifaH aliMakTa canbiHFaH
o 10%-AbIK Ty3 — 6onaTTaH XacanraH XaHe apTypAl TeMip KypblAbIMAARAbI Here Te3 ToT Ga-
HaTPWit X10pH- cbin KeTezi?
AiHiK epiTiHaici - Kyprak,
KanbLit
| xnopuni {4 3eprrel TeMmip Lerenep canbiHFaH apTypAl epiTiHAINEP KOPPO3UA XKblA-
Kakebl ToT Tot AMAbIFbIHA Kanai acep eTeai? O Al opTaga TeMIPAIH TOTbl epiciH
i = gacradigs A2MA K p eTeAl! IpTYpAl opTas PAIH Fy YAep

cuvnatTa. TeMipAiH, KaHAal opTaja Tesipek, KaHAal opTaja Gasy TOTbiFaTbIHbI
TYpanbl KOPbITbIHAL! Kaca.

ANOMAHUIA — XUMUAABIK BeceHi METas, OHbIH YCTiHe aya-

i Aa OTTeK KaTbickiHga ByzblaMaiigsl. ANOMUHUIA cymeH peak-
HaTpuit umManackIn, KabsiKlWaMen KanTasin, MeTandsl Kopposuagan
EpoKeIY KOpFalTbIH okeng Tyzeai. Erep 6y KabblklWaHbl afbin TacTaca,

‘ METaAN bIIFAAMEH XaHe ayagarbl OTTeKmneH spkeTTece 6actaligsi:
Kakenl TOT R ~ -

S cocont ANFOMUHWIA + OTTEK — aNtOMUHUIA oKeuai

Soyper: Sprypafiopranars! Tewip OKcm,q_KaGblKLuacm MeTana 6eTiHe Thifb3 XaHachin XaTagbl

KOpPO3UACH Aa, OTTeKTiH MeTanfa 6apyblH TOKTaTadbl. By OHbIH KopLUaFaH

opTaMeH peaKUMACbIHA Keaepri KeaTipesi.

CypaKTap MeH Tancbipmanap

1. Eprege alekel 3aTTap >acay yWiH KaH-

Al MeTangap KoaaaHbiage? HenikteH on X y
MeTanAap naipanaHbinfan? 1 | Kymic donbra NAacTUKanbIk
2. «X» BafaHblHaH MeTanzbl, an «Y» Gafa- 2 Mic donbra COFBIMABIABIK,
HblHaH OFaH Calikec KeneTiH Guankanblk =
KacueTTepal TaHAan an. Ocbl MeTanab ata. EIES oM VA ihobT IAFCTARAT I
3. KopracblH yWiH ayaja Koppo3us YaepiciH 4 | Mbipblul ¢ponbra COFbIMABIAbIK,
co36eH peakuus TeHAeYiH Kas.
A backa MeTanzapra KapafaHjia Tesipek
KOPPO3NAFa YL bIPAiTIH eki MeTa/abl aTa. -
9. Koppoausa yaepiciHe Mynge yLibipa- 1. Kamzm'rb\ A. Kannia 2 Kbisgbipranga  A. Mbic
MaiiTbiH eKi MeTangp! aiT. Kafpanna WV T
4. ColkecTiriH aHbiKTa. omekped T )
5. Kanah oilnaiicoiH, anoMuHmni bigbicta  SPEKETTECTEMAL [ p p oo aiivi E. Nutuit
HenikTeH cipkecy KOcbliFaH KereHicti

nicipyre 6oaMaiabI?
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6.1.

6.2.

6.3.

8.1.

8:2;

8.3.

8.4.

9.1

92

9.3

EH BesnceHai meTanabl aHbIKTa.

CyTekke KaTbICTbl affaHia MeTann 6enceHginik katapbiHia kali opblHfa ne? .
Bysl MeTanabiH CyMeH, KbILLKbLT epiTiHAICIMEH, Ty3 epiTiHAiCiMeH XUMUAABIK, peakLUANapbIHbIH Cbi36achiH CI[>|13].
Taza KkpucTaan KyRiHaeri Kymic HUTpaTbIH any 3KCMepUMEHTIH YCbIH. by yAepicTiH XUMUSABIK, peaKLl,I/IﬂCbIHI[:ISI-]t
TeHeCTIpiAreH TeHAeYiH KypacTbIp.

[3]
OKyLLbI MarHWiA KeceriHiH, bICTbIK CyMEH SPEeKeTTecy 3KCMepUMeHTiH XYyPrizin, 6e/iHin xaTkaH cyTekTi eweyiw
LUWNHAPTE XUHaFaH.

OKyLLIbl 3KCNEPUMEHTTE KOAAaHybl MyMKIH rasTopisAi CyTeKTi XKu1Hay sAiCcTepiH aTa.
[1]
Kecteae 1 MUHyT iwiHge ap 10 cekyHZ calibiH 6eiHeTiH raz kenemi GepiareH.
t 0 10 20 30 40 50 60
V, cm? 0 12 215 31 36 38 39

a3 KeseMiHiH yakbITKa Toyenai rpaduriH cbiz.

[3]
Ipadmkke caiikec 25 cM® ras XuHayFa KeTeTiH yaKbITTbl aHbIKTa.

[1]
XUMUANBIK peakuma Kbl AaMAbKbIH apTThipyFa acep eTeTiH dak-
TopAapZbl ata.

[1]
AvipaH — 6.3.4.V- 6.F.4. 6actan H6enrini albiMan cyT eHiMi. AlipaHapl
KOW, eLLKi, CUbIP CYTIH YIAbITY apKblibl anagbl.
CyTTiH, Y10 yAepici Kali KyBbliblcKa >KaTazbl?

[1]
[11

CYTTIH Y0 XUMUABIK YAEPICIHIH XblAgaMAbBIFbIHA SCEP ETETIH KEM
JereHze exi Gaktopabl ata.

CyTTe boaaTbiH ©3repicTepAi cunatra.

[2]

Bapabifbl [25]
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MarHuia cyblk cyMeH eTe basy apeKeTTecin, MarHuin rapoKcnaiH Tyseai:
MarHui + cy — MarHuil TMAPOKCUAI + cyTek

S/1eMEHT (aid 3aT) NeH KOCbIbIC (KYPAENi 3aT) apacblHAa XKaHa KOCbLIbIC NeH 6acKa 31eMeHT Ty3ine XypeTiH
peakuusnap opbiHOACY peakyusacs! Aen atanaibl.

OpbiHbBacy peakLuackl — Kypaesi 3aTTbiH KypamMblHAaFbl Gip 31eMeHT aTOMbIHbIH, OpHbIH Hacka >kald 3aTTbIH, aTOMbl
BacaTblH KypAeni 3aT NeH >Kali 3aT apacblHasbl XMMUASBIK peakLma. OpbiHbacy peakLAChIHBIH, Kaanbl Typi:

AB + C—-CB + A

2-Tanceipma [l MeTangapabl (HaTpUiA, KYMic, TeMIp, KaauiA, anTblH, MbIPbILL, KaAbLMA, MarHWiA, anlOMUHWIA, MbIC)
BesceHaiNIriHIH apTy peTiMeH opHanacTbip. MeTtangapAblH 6enceHginiri Kai >kakka apTaTblHbIH (BCETIHIH) KopceT.

2. 63 pepekTepiHgi H.H. bekeToBTbIH MeTanaapAbiH 6enceHinik KatapbiMeH canbicTblp. MeTanaapabiH, XUMUSABIK,
BesceHaiNIr Typanbl KOPbITBIHABIHBI TYXXbIPbIMZA.
Li K Ba Ca Na Mg Al Mn Cr Zn Fe Co Sn Pb H Cu Hg Ag Au

CypakTap MeH Tancblpmanap

1. Peakuusfa Tycy kabineTi egoyip bencenai metan- 2. MeTangapgaH (HaTpWia, Temip, Kaauii, MblpbiLl,

JaH LlaMabl peakUusanbik MeTasFa 4eiH peTiMeH KanbLMWIA, KYMIiC, MarHuid, Mbic, anTblH) TonTap
TOMEHAEWTIH KaTapabl aHbIKTa: KypacTbIp:

a) NUTWIA, HaTpUiA, Kanuia; a) TINTi CyblK CYMeH Ae spekeTTecesi;

2)  Kaauid, TUTUIA, MbIPbILL; 2) cyblK CyMeH Ae, bICTbIK CYMEH Je SpekeT-
6) HaTpwiA, MbIC, TEMIp; Tecnenai;

B) Kanauvih, HaTpWiA, IUTUIA. 6) BICTBIK CYMEH SpeKeTTecesi.

2. Metangapabl calikec KeJeTiH Xarbl Co3 TeHAeyiMeH caikecTeHaip.

Metanpap Jannbi cez36eH JkasbinFaH TeHaey
1 | flutnid a) MeTann + cy Gybl — MeTan OKCUAT + CyTek
2 | CTpoHumiA
3 | Mbipbiww 8) MeTana + cy— MeTana rmapoKanai + cytek
4 | Kanuii
5 | Kymic 6) MeTann + cy # peakuns xypmeiigi
6 Temip

4. 3-TancelpMagarbl MeTangapabl peakumasblk GenceHainiriHii apTy petiveH opHanactbip. SIUTURA, CTPOHLMIA,
MbIPbILL, KaJUK, KYMiC NeH TeMIpAiIH, CyMeH COMKeC KeNeTiH XUMUANBIK peakLunanapbiH xas. KoadduumneHTTepiH
KOW.

Metangap Xumuansik TeHaeynep
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Tezek, TackeMip MeH KOHBIp KeMip, TakTatacTap KeMipTek KOchlnbicTapbiHaH Typaasl. Keitbip
KeMip KypamblHAa LwiamameH 95-98% kemipTek 6onagbl.

Rl <TaBuraTTarbl KeMipTek» coi3Backi 3epaene.
KemipTeKTiH TaBitFn KOCbIbICTapblHbIH MbICanAapbl KeATIpiareH KecTe KypacTbip. bepiareH TisiMAl KonaaH.

Atmocdepa | Buochepa | mapochepa | Jutochepa

KeMipKblLKblA rasbl, 60p, MyHa, KOKC, MapMap, Tackemip, aKTac, MeTaH, Maitnap, anmas, rpadut, kemipcynap,
AK, MANaXUT, JONOMUT, KOHbIP KOMIP, KaNbLMUT (SKTACcTb! LNaT), TaBUFX ra3, HapYbI3AAP, aKTacTbl Gakanluax.

KazakcraHHbiH naligans! Kasbanap KapracblH 3eptTe.

* Keckin KapTafa KasakctaHaarbl YKeH MyHalt kaHe ras KeH opblHAapbIH 6enrine.
* Opbip naigansl kazba oTbiH TYPIHIH eH 6ai KeH OpblHAaPbIHbIH Ti3IMiH Kaca.

* KasakcTaH aitMakTapblHAaFsl MyHal oHAey OpTanbikTapblH Tan.

KasakctaHhafbl KOMIPATH KeH opbiHAapbl MeH BacceiHAepl KapTacbiMeH TaHbichin, 6epiareH
cypamapra skayan 6ep.
Kemip BacceliHaepi KasakcTaHHbIH Kalt 06abicTapbiHAa opHanackaH?

a) KaparaH/}b\ NepCiaal Exi6acmyz
) Kocravaii; Kocrariaii, Kexuweray Gaccedii
) AkMona. i TNasnoaap
1l Tackemip 6acceliHaepiH aHbIkTa: Dpany 75 Copeiacep Bopiffe, gaaﬂxzﬁi_
ccedlti
a) KaparaHabl; Akre6e. s
2) Malike6e; opan = l\i‘”"”"" W Kapaxeipa
i Gacce gl Kaparander —
6) Exibactys. Aia Gaccelit [I | 6acceliki
3 o . bipay.
I1l. KoHplip KeMip GacceiHaepiH Tan: L Keskasrar
a) Kapaxoipa; TZMeHet/{le
@) Opan-Em6i; UJysacceﬁ;[
6) Toprail. AxTays Keisbinopaas
Anmarsis
Tapas.
WeivkeHTs
Bacceiinaep MeH KeH OpbIHAAPbI Kemip enaipy
’ Tackemip i KOHbIP KeMip W02 % [ 6onawakra

14 3eprr KocbiMwa aaebueTTepal naiganaqbin, MyHait MeH KeMipAl eHAey eHIMAepHIH epekLue TypaepiHiK,
Ti3iMiH {5-6) aca. «<MyHaliAbl OHAeY» YFbIMbIHA aHblkTaMa 6ep.

CypaKTap MeH Tancbipmanap

1. KeMmipTek aTOMbIHbIH TOpT xu- 2. TecT TancbipMacsl.

MUANbIK BalinaHbic Ty3e anatbiH Opbip cypakTbik, 1-3 skayabbl 6oybl MyMKIH.
3NEKTPOHALIK $OpMynachiH A. MaHrbicTay TyGeriHae 9. KasakcraHaarbl MyHaki-
Tan: alllbinFaH MyHali MeH raszbiH AblH TeHi3geri keH
a)  1s2s22p? KeH opbIHAapbI: OpbIHAAPbIH Tan:
a) 1s'2822p* 1. Aoccop. 1. KapalubifaHak,
6) 1s2s'2p* 2. TeHs. 2. KaipaH.
B) 1s228?2p6is'2p? 3. Makar. 3. KawaraH.

LS BepinreH KOCHLICTARAAFbI KOMIPTEKTIH, MACCabIK yAeCiH ecenTe (%),

A MetaH (CH,). 9. KeMipkblLkpla rassl (CO,). b. Tniokosa (CH,,0)).
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11.

12.

13.

14.

B . Koa¢ddpuuneHrtepai Koro
Peakuua Hemipnepi Xaya6bi
Pearentrep OHimaep
a 2 2 2 ||seeme
E} 4 [ 2
L= OSSO VOO (PUOSUOPU OO (P
B 4 3 2

5 MeTangblH peakuMAAbIK KaCUeTIH aHbIKTay YLUiH 3KCMepUMEHT XyPprisinal. MeTangapFa cyblk CyMeH, bICTbIK,
CyMeH XaHe Cy BybIMEeH TecT Xypri3ingi. HaTuxesnepi kectere xazblagpl.

MeTann CybIK cy bletbik cy Cy 6ybi
Vv Peakuwms xypmeligi basy peakuunanacasbl KapkblHabI peakuunsa xypegi
W Peakuwms xypmeliai Peakuwms xypmeliai basy peakumanacagbl
X basy peakumanacagbl | KapkbiHAbl peakuus OpekeTTecneinai
xypegi

Y Peakuwms xypmeliai Peakuwms xypmeiiai Peakuwms xypmeiai
z KapkblHABI peakums Peakuus konapelasic opekeTTecneinai

Xypegi Kacan xypeai

MeTanaapAbl peakumsanblk KacUeTiHiH kemy peTi GolbiHWwa: eTe BenceHAl MeTangaH 6esceHainiri ToMeH MeTasfa
Kapaii opHanactbip.

Enayip 6encenai Me Hawap 6enceHai Me
A A A% Y X Z
B W X Z A Y
€ Z X A A% Y,
D 74 X Y, A% A

apwpni :-memeH'rrep,qu aToMAbIK MaccanapblH X9He aTOMAbIK CaHAapblHbIH apakaTblHACbIH ecenTe.

Monekynanbik dnemMeHTTepAiH aTOMAAPbIHbIH, JnemMeHTTepAIH aTOMAAPbIHbIH,
¢opmynacbl caHAapbIHbIH, apaKaTblHacbl MaccasapbiHbiH, apaKaTbIHacbl
FeO Fe:0 [1]:[] Fe:0 []:[3]
Na,0 Na:0 [2]:[] Na:0 []:[]

65 I MbIpbIL 16 I OTTEKNEH peaKuManackaHaa MbIpbIlL OKCUAI Ty3inai.
A, MBIPBILWTBIH XaHy peakLUACcbIHbIH TeHAEYiH MblHaJal 3/1eMeHTTep KOMeriMeH KypacTbip.

2 Zn0O Zn = o, + 2
9. 3aT MaccacbiHbIH caKTasy 3aHbl 6OMbIHILE peareHTTepAIH MaccanapblHbIH KOCBIHABICH Ty3ireH sHIMIePAiH,
MaccanapbliHa TeH. OHIMAEPAIH MaccanapbiH Tan.
5. MBbIpbIlW OKCUAIHIH MaccacblH aHbIKTa.
MarHuiA cybik XsHe bICTBIK CYMeH peakLsnackaH Kezge spTyp/i eHiMaep Ty3ineAi. MblHagali 3atrap any yiliH
CyMeH peakLsfa TYCKeH MarHUALIH MaccacblH aHblkTa:
a) 15 r MarHuia okcuai;
@) 15 r MarHuii ruapokcnai.
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E941 Tafamgblk Kocnach!
apKplabl KanTanFaH eHiMAep
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18.

19.

20.

21.

22

11.2 r Temip skaHe 25.2 r xnop e3apa apekeTTecesi. PeakuynasaH keitiH
KaHAal 3aTTap Helle MeALlepAe Kanags!?
JKayabeim (Ty3) = 325, m(Cl) =39r.

TeHecTipinreH Tapasbl TabakTapbiHAa TY3 KblLKbIAbIHbIH, 2 CTakaH
epiTiHaici 6ap. Maccacs! 4 r MbipblILL NeH TeMip MeTanAapblH KbilKbLA
epiTiHainepi 6ap TypAi cTakaHAapFa: oA XKak, CTakaHFa MblPbIlWTbl, OH
3KaK cTakaHFa TeMipai GaTbipagbl. MeTangap Tonblk epireHHeH KeiH
TapasbiHblH, Kall TaBakwackl 6acsiM Tyceai? CTakaHAap MaccachiHblH,
aliblpMalliblibiFbl KaHAal 601aTbiHbIH KepceT.

JKayabri: oH Xak TabakLwa 0.049 r maccafa 6acbiM Tycea.

DUINONOTUANBLIK EPITIHAT— AeHEHT CYCbI3AaHABIPY Ke3iHAe KoAaHbIAa-
ThIH HATPUA XAOPUATHIH epiTiHAici. Maccachl 250 repiTiHATHI AalibiHAaY
YLIiH 2.25 1 Ty3 naigananbiaraH. EpireH 3aTTbiH Maccasbik yaeciH ecente.

dKaya6ni: 0.9%.

LamLuar afallbl Ka3abiryHi LamameH 7000 AM* KOMIPKbILIKbIA ra3biH
ciHipeal. ®OTOCUHTE3 peakUWAck MblHadal cbizba GoMbIHLLA SKyPeAi:
6CO, + 6H,0 Ly VCH,,0, + 60,1. BeniHreH oTTeKTiH cTaHAapTTLI
Kafjaifarbl MesepiH ecenTe.

JKayabei: n(Q,) = 291.7 MOAb.

Atmochepanbik aya E941 Taramablk KOCrachl XXaHe ceMTpa MUHepa bl
ThIHAWTKbIWbI BHAIPICIHAE KONAAHBIAATbIH a30TTbIH, Heriari ke3i 60bin
Tabbinagbl.
1. E941 Kocnachl Tyccis, uiccia kaHe 4aMci3 ras — azoT 60Abin Tabbinadbl.
Taramablk KOCNaHblH, MaHbI3bIH TYCTHAP.
II. Keli kesgepi TaFamablK Kocna KeMipTek AUOKCUA KocnacbiHAa Aa
KONAaHbINAAbL Ta34apabIH BYA KOCMaChIH TafaMAbIK Kocnanap petiHge
naiganaHy MakcaTbiH TyCiHATP.
1. ©cimaikTep ToMbipakTaH MUHepanabl ThIHARTKbILUTAPAb! CiHipeAl
SKaHe KeldiH 0napAbl KYPACAT OpraHUKanblK KOCbINLICTap — HAPYbI3AapFa
aliHanzblpasbl. A30T eciMAIKTEPATH ecyiHe XaHe AaMyblHa 30p acep
eteal. ToiHalTKplwTap: KNO, NaNO,, NH,NO, KypambiHAaFb! a30TTbiH
Maccanblk yaeciH ecente. EcentenreH epektepAl naiganaHy appiibl
oCiMAIKTEPATH cyiH TesaeTeTiH ThIHAUTKBILTLI TaHAa.

JKayabni: 13.86%, 16.47%, 35%.
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EETE SKaWa TYCIHiTep i TaiuiH KypacTLIpbIn, A3MTepiie Opsic,

Ka3aK >kaHe aFblALbIH TiATHAE Xas3.
MeTanaapas! anyasiH eHepka-
cinTik yAepiciHiH HerisiHe 6en-
CEHAINIMT XoFapbl MeTaniblH
6enceHainiri TemeH MeTann
TY3bIHbIH epiTiHaiciMeH ape-
KeTTecy PeakUMAChl anblHFaH.
Qcblaalt Mbic, KagMuia, kobansT,

TeMip KyAMacbiHaH XacanFaH eckepTKiLUTepAl KopLuaraH
opTa acepiHeH Kanai KopFayra 6onags!?

YpaH CUAKTbI MeTanap/bl anyra KecTepae MeTangapasiv Ty34apAbiH epitiHainepiMer apekettecyi
6onagbl. 60MblHLIA SKCNEPUMEHT HaTkenepi BepiareH.
Maruunii  Mbipbiln  Temip Meic
Marhuii cynbdatsl - - - -
Mbipbil cynbgaTs! + = = =z
Temip (I} cynbdatbl + + = =
Mblic cynbdarbl + + -
Bapabik peakuua 3 2 1 0
AgNO, BenceHainiriHiK, apTy peTi 60iblHWa MeTanAapabiH GenceHainik

KaTapblH KypacTbIp.
AanTepiHe KecTeHi Cbi3bin anbin, OFaH MbIPbILL, TEMIP, MbIC, KYMIC,
ANOMUHUIA, XPOMHBbIH Mbic {I) xnopuai, kymic {I) HUTpaTbl, TeMip
(I HUTPaTLIHLIH, epiTiHAINEpIMEH apeKkeTTecy peakLanapbiHbiH
TeHAeyNepiH Xas.
BenceHainiri kofapbl MeTanAbl aHblkTa:

TeMip HeMece Mbic;

KyMiC HeMece MblpbiLl;

MbIC HeMece KyMic.
BenceHainiriHiH, keMy peti 6oblHLIa MeTanjapabiH Gencerainik
KaTapblH KypacTbIp.
6-cypeTke Hazap ayaap. Peakuus eHiMaepiH aTa. CypeTTe GeitHe-
JNeHreH YAepICTIH TeHecTIpiAreH XUMUANBIK TEHAEYAePiH KypacTbip.
OkyLublifa 6ipeyi KOHbIp capfbilll TYcTi 10 TeHrenik, ekiHLwici cyp Tycti
eKi TWbIH BepinreH. OKyWbiFa oCbl TUbHAAPAb! B1LIeY YCbIHbLAAbI.
O1ey Hatuxeci BolibiHWa cyp TYCTI TUbIH a34an ayblp GoaFaH.
Here TubiHAaPAbIH Maccachl apTypAi 6onraH? Kanal skaHe kaHaah
peakTUBTEp KeMeriMeH OCbIHAaM TUbIHAAPALI anyFa 6onags!?

Cu
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MeTangapabiH,
BenceHAinik katapsbl

MeTanAblH, Cy/bl epPiTiHAIAE XXYPETIH XUMUANBIK peakLuafafsl
TOTbIKCbI3AaHAbIPFbIL KabineTiHe cailkec opHanacybl KepceTiireH
KaTap.

Monb

Agoraapo TypakTbicbiHa TeH, (N, = 6,02 - 10%monb™") benwektepAin,
(Monekyna, atoM, MoH) 6enrini 6ip caHbl 6onaTbiH 3aT MesLepi.

MOI’Iﬂp]'IbIK Kenem

Maccacbl MONAPbI Maccara TeH rasfblH anaTbiH KeneMi.

MOI’Iﬂp]'IbIK Macca

6Ip MOAb 3aTTblH Maccachl.

H

HaHoTexHonorus HaHoesweMzeri (<100 HM) HblcaHapAbl Xacayfa MyMKiHAIK 6epeTiH
Kypas-caiMaHblK aicTep KelleHi.

HaHoxumus HaHoBe I eKTEPAIH, KYPbINbIChIH, KACUETIH XaHe NpaKTUKabIK KOAaHbICbIH
3epPTTENTIH XUMUA canachl.

Heriz MeTasa aToMbIHaH XaHe rugpokcoTonTan (OH) TypaTthiH KypAeni
KOChIAbIC.

HeltpoH Maccachl 1-re TeH, apsajaTaaMaraH aToM A4pOCbiHbIH, Geueri.

o

Okeung 6ip aneMeHTi 0TTek BONbIN KeNETIH BUHAPIIbI KOCBIbIC.

OpblH aybicTbipy
peakLmschl

KOCBIIbIC MEH 37eMeHT (Tasa 3aT) apacbiHAarbl XaHa KOCblIbic HeMece
3/IEMEHT Ty3iSly apKbi/ibl XXYPETIH peakLusaap.

OTbIHHBIH, TAIMAIAITI

1 KT OTbIHABI aKKaHAa 6eaiHeTiH Xbly MeJlepiMeH aHbIKTanazbl.

e

SHaipicTiH, 6yJ1, Bip >XafblHaH, OHAIPICTIH, anblHFaH HATUXeCi MEH eKiHLLi XaFblHaH,
3KOHOMMUKAIbIK, KYMcasifaH eH6eK XaHe 3aT LWbIFbIHbIHbIH, KaTbIHaChI.

THiMALAIri

n

MpoToH Maccacbl 1(1p*')-re TeH, OH 3apaATaFaH aToM A4pOCbIHbIH, 6eLeri.

P

PeakLMAHbIH,
XKblIAZAMAbIFbI

yaKbIT BipairiHae peareHTTep MeH eHiMAEPAiH, MeLLEpiHiH, e3repici.

PeakLMAHbIH,
XblNJaMAblfbiHa acep
eTywi dpaktoprap

vAepicTiH, cebebi Hemece aTkapyLubl KyLui.

PeakLUaHbIH, TUiIMAI
wapTTapbl

peakuUAHbIH OH,TaIZ]'IbI wapTTapbl.

C

Ca]'IbICTprMa]'IbI
aToMAbIK Macca

6epifreH aToMHbIH, '>C aToMbIHbIH, 1/12 6eiriHeH KaHLLa ece ayblp eKeHiH
KepCeTeTiH e/eMi XOoK Lama.
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EX] CyTex neH oTTek peakKumusnapbl

TornneH kKaHgari afleMeHTTeEPR XMMMWMAJbIK apekeTTecyre

TYCrNerlTiHIH TasikbllaHap. ©3 Ke3KapacTapblHAbl TyciHAIpIHAeP.

2-cypeTTi 3epTTe. XMMUAJDbIK, peakL A TeHaeynepiH KypacTbl-
Pbifn, OTTEK MeH CYTEeKTiH XMMMUAJIbIK KacmeTTepi Typasbl KOPbIThbiHAbI >Kaca.

DAeMeHTTEe PAIH XUMMAAbLIK KacuerTTepi

OTTEeK CyTek
3aT OTTekrneH PeakLimns 3aT CyTexkneH Peakumsa
opekeTTecyi eHiMmaepi spekeTTecyi| eHimaepi
Ca N J— Cao Clz=—% -8 HCl
omxip uici
- l l Gap myccis

zas

ZnsS

c,H_OH

lenon',

omip wici
Gap myccis
zas

so,

omxip wici

Gap myccis
zas

CaH,

uiccis,
myeccis zas

=
-
=

Fe O +3H_—2Fe+3H_O

fr——

KecTe GafaHpapbiHaa s/eMeHTTepalH CyTek >XKaHe OT-
TekrneH TUMTIK @pekeTTecy/iepl KkepceTiZireH.
T XUMUANDBIK, d/1eMeHTTepAiH, YKcac >»oHe atblipMallbi/iblK, KacmeTTepiH

Taskblaan cumnartraHaap.

2. XUMUANDBIK, peakumsa TeHdeynepiH askTaHaap.

3. DnemMeHTTepAaiH pesiH aHblikTaHaap.

a. ANbIHFaH peakLuns eHiMAaepiH aTaHaap.

L~ Ty3i/reH KOCbIIbICTap kKJ/acbhl Typasibl KOPbIThbIHAbI >XacaHaap.

OTTeK 3/1eKTPpOoHAbl Kabblnaay kabineTi 6olibiHLWa dhTOopaaH
KeMiHri ekiHLWi >nemMmeHT 6onbin Tabbiiaabl. CoOHAbIKTaAH O >XKeH,in
eH>kap rasgap MeH rajoreHJgep, ajaTblH MeH naaTtTuHaagaH (Ka-
AbINTbIl >Xafaariaga) 6acka Gap/blK a/1eMeHTTEPMEH apeKkeTTeceai.
CyTek KasbiMNTel >Xafdahiga dTopMeH >kaHe 6eniceHal meTangap-
MeH rmapuva Tys3in, an prtopmeH — KapaHFfblaa, XJIOpMeH — >Xa-
pPblKTa, Kbi3ablpfaH Kesae MmeTandapadbliH 6enceHainik KkatapbiHaa

2
ao *

Cymex Ges1cerdi
apexerrmecermir Kaii
SsIeMeHTIImep Imooinmer
omimexk aperKermimecnetidi?

Karneimmer >xarOaldida ormimex
neH CyrmeKx XUmMUAI6IK
pearxkyuaaapda admaprisikmad
erkap. By/1 s/1enmeHmmep
opmar xxoHe alipoikuia
XUMUAIBIK Kacuemimepee ue.

2003 >kbiagaH Gactan JduvcHer
KOMMaHMACHI eKi KyH KogdaHfaH-
HaH KeMiH e34irHeH >XOoWbl/laTbiH
DVD-aumckinepai caTbl/IbIMFa
wiblFapa 6acrtaabl. Jduckinepain,
BeTki Kabartbl oOTTekrned To-
ThifbiMN, AWMcKiaeH akKnapaTtTbl
oKyfFa MyMKiHAIK GepeTiH nasep
ceaynenepiHiH eTyiHe Keaepri >ka-
CarTblH KOCbI/IbICMEeH Karnrtangbl.

CyTex oOoTTex

Ne,+H,, == He,+O,, =
Na,, + Hy,— K Qo e
Ca,tHo— Me e
St Hapw =& e e

Cl,+ Hy,, 2% Cl,+O, =
o™ Ha = Feu,+ Oz =
CrOsuy+ Hap = Cler & Coan—
N, + H,, = Heons Sho
S = H,5+ Oy, —

H, + O

2
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m XvmMmusaparsl ecenteynep

EpireH 3aTTbiH, MaccanblK yneciH ecenrey

©mipae 6i3 epireH 3aTThiH, yAeci HakThl HepiareH epiTiHAiNepMeH Xy-
MbIC Xacamel3. byraH apTypAi gapinik epiTiHginepai faribiHAay Xatagabl.
Mblicanbl, MefnuMHaAafbl QU3NONOTUANBIK ePITIHAI HaTpWiA xnopugiHib, (NaCl,
ac Ty3bl) cyaafbl epiTiHaici 6onbin Tabbinabl. On XapakaTTapAbl XaHe Tepise-
ri 3aKkbIMAaHYAaPAbI XYYFa, K&3 TaMLUblIapbl PeTiHAE, KaH TaMblpblHa KyHofa,
Ke3 NIMH3anapblH LLAKOFa, MYPbIH KYbIChIH LWakofa XaHe backa aa KentereH
MakcaT YLiH KoAgaHblAaabl.

Cy — ambeban epitkiw. Cyaa sapTypAi KaTTbl, CYMbIK >XKoHe
rastepisji 3aTTap epin, epitiHginep Tysinesi. EpitiHginep epitkiw
MOJIeKyNanapbl MEH epireH 3attTapAblH, beweKkTepiHeH Typajbl.

—cy epiTiHai —=

m (epiTiHai)= m (epireH 3at) + m (epiTkiw)

CeH yiige kaHgal epiTiHainepai nanganaHackib? OnapapiH,
KalcbIChl epiTiHAI, epiTKil, epireH 3aT 606N Tabbliagb!?

EpireH 3aTTbIH, epiTiHAI MaccacblHa KaTblHacbl Maccasblk,
y/1€C HEMECE epireH 3aTTbiH KOHLIEHTpauuAckl gen atanagbl. On
OCbl epiTiHAIAe KaHLIa epireH 3at Hap ekeHiH KepceTeai XaHe
MbiHaZan GopMynaMeH epHeKTeNesi:

m (epireH 3ar)
m (epiTiHAi)

w (epiTiHAi) =

MyHAafbl w (omera) — BipaikTeri epireH 3aTTblH, Maccanbik,
yaeci.

Maccanbik yaec (a) + maccanbik yaec (b) + Mmaccanbik ynec
(€) + ... = 1 (6ipaikTeri menwepi)

Maccanbik ynecTi nanbi3beH epHekTeyre ae 60naabl:

Maccanblk ynec % (a) + maccanoik yaec % (b) + maccanbik
ynec % (c) + ... = 100% (nanbizbeH)

m (epireH 3ar)
m (epiTiHAi)

w (epiTiHAi) = x100%

144

Cyp

emmezi epimiHIiHIH

3ambenziciHeH
usuonozuaAnbIK epimiHIiHi
dasapnay ywiH KaHwa my3 6eH
Cy a1y Kepek eKeHiH aHbIKma.

HATPHI1 XJIOPH/L
400 Mma

Dusnonornanblk, epiTiHai

1.

EcenTiH WwapTbIH Kbickalla

Xas.
2. AJIbIHFaH 3aTTblH, >Xajnsbl
MaccacbiH ecenTe.

3.

EpiTiHaiperi epireH 3atTbiH

MaccCanblk YJ'IeCiH ecenre.

4.

EcenTiH, >kayabbiH >as3.
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10.

11.

12.

13.

14.

A. TeMmipgin MbIC CyabdaTbl epiTiIHAICIMEH TONbIK peakuuacbiHAa He
Hakblnayfa 6onagbl?

9. Erep meTann 3aTTbl MarHuid HATpaTbIHbIH, epiTiHAiciHe BaTbipca, Xu-
MUSABIK, peakLMAHBIK CbIpTKbI Benrinepi kaHaain 6onaabl? ©3 nikipiHai
Aanenge.

B. Caiikec XUMUASBIK peakLuUs TeHeyAepiH KypacTbIp.

Erep MeTan KbiLk bIIMEH apekeTTeceTiH 6oca, Geri ko, MeTanaapapiy
BesceHainik kaTapblH BesceHainiriHiH apTy peTiMeH KypacTbip.

KblWwKbinaapmeH

MeTann =
apekeTTecyi

MbIpbiLL

Hatpuid

MarHuia

Temip

ANOMUHWIA

Meic

©O3apa spekeTrecy eHIMAEPIH XSHe MBIPBILLTLIH BepiareH 3aTrapMeH
XUMUAABIK peakLUacbiHbIH, GearinepiH 6omkan kep.

OHimaep benrinepi

Cyblk, cymeH

Cy bybIMeH

Xpomabl Ty3bIHBIH — XpoM (III) HUTPaTBIHBIH, epITIHAICIHEH BIFBICTBIPBIN
LblFapa anaTblH XSHe bIFbICTbIPa aiMaiTbiH 3 MeTasabl YCbiH. XKyzere
acybl MyMKIH XMUMUASBIK peakLMA TeHAeYAepiH KypacTbIp.

54 1 anloOMUHWUIA Ty3 KbILUKBIIBIMEH SPEKETTECKEH Ke3je Ty3 Ty3iagi.
AsbIHFaH TY3 YATICIHIH KypaMblHa Helle aToM KipeTiHiH ecenTe.
Maccachl 2 1 KaabLuiA Ty3 KbILKbLIbIHbIH, PITIHAICIMEH SpeKeTTeCKeH
Kezze rasz beniHegi. TyzinreH raz MesLLepiHiH MaHIH ecenTe.

Knsapapl Tyzaay ywin 1 amtp cyaa 30 r ac Ty3bl epiTiireH Ty3AblK Ko-
AaHblnagbl. Tyzabik AaibiHAay Ke3iHAe CyAa epiTiTeH ocbl Ty3 MOeKy-
NacbIH Ty3eTiH aTOM CaHbIH XSHe MOJIb MeJILLIEPIH ecenTe.

HenikteH antomunuii Temip (1) x1opugiMeH 2:3 apakatbliHacTa SpekeT-
TECeTiHIH TyCiHAIP.

HenikTeH cinTinik->xep MeTanzapAbl @HepKaCinTe rmapoMeETaNyprusbik,
TOCI/IMEH anMaMTbIHBIH TYCIHAIP.
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MakanaHbl xKa3y ylliH dKYMbICTbIH, peTi

1. 3epTrey TakbIpbIGEIH TaHAaY. 5. Makana xasy, cypettep TaHaay.

Ei) e ". IO..

2. TonTbIK XyMBICTbI YABIMAACTBIPY: TOM- ? 6. MazMyHBbIH CbIHW TypFblAa Tanaay,
Tafbl pesgepAi 6eny (oky MiHAeTTepi). m ©3repicTep eHrizy XsHe TONbIKTbIPY.

3. Makana xocnapblH KypacTbipy. 7. Makananapabl pacimaey.

4. SpebueTke Woy xacay (COHFbI Ae-
peKkKe3ZAep), AepeKkTepai Tanjay; akna-
paTThbl >Ka/nbl KOPbITY.

MaxkanaHoiy Kypoiibivel

Makanansly maksipeibei: Kbicka api TYCIHIKTI, aaMHbIH, Ha3apblH ayAaparbiH, KbI3bIKTbl 601ybl Kepek.

Aemop(nap) mypane! aknapam: asTop(nap)ablH aTbl->XeH(Aep)i, erep aBTop GipeyaeH ken 6oJca,
OHJa YTip apKblbl >Kazbliagbl.

AHHomayua: MakanaHblH He Typasbl eKeHairiH 6ingipeTiH 6ip-eki colinem.
Tipex ce3dep: Makanaza KapacTblpblnaTblH HETI3T YFbIMAAP.

Kipicne: >xannbl MazamyHZbl aliatblH MSTIHHIH, 6ip ab3avpl. OKblpMaHHBIH, COHbIHA AeliiH OKYFfa bIH-
TacblH TyAblpaTbliHAaR 60ybl Kepek.

aaeEaals

Masmyner: TanjanfaH aknapatel 6ap Hemece 3epTTey nNpobiemachiHa >KaH->KakTbl Ke3Kapactap
KamTbliFaH. MakanaHblH Ma3MyHbl >Keke Ke3KapacTtap, Aaviekce3aep (uutaTta) MeH WaCTpauus-
NapAbl XKaHAaHAbIpaabl.

-

Kopoimeinder: 3epTTey Takplpblbbl GobIHILA KacaFaH KOpbITbIHALI GepiareH 6ip abzal,. Mbicanbl,
HaHoMaTepuanaap canacbiHbiH Aamy 6osallarbl XaHe HaHOMaTEPUaNAapPAbIH KOAAaHbIAYbI. TakbipbIn
BolibIHILA KbI3bIKTbI 94e61eTTepAi OKyFa apHanfaH yCbIHbICTap.

Kputepwiinep:

MakanaHbiH, MazMyHbI 3epTTey TakblpbliGblHa Cail Kenegi.

KongaHbinfaH agebuettepre cintemenep 6epinreH.

Makanaga Ma3MyHbIHa Cail KefeTiH KaXeTTi MNtocTpaLmablk MaTepuangap bap.
MaTiHHIK Menwepi 300 cezgeH ken emec.

OKyLLbl KEMipTeK HaHOBe/LLIEKTEPIHIH, KyPbLTBICBIH TYCIHETIHIH KopceTeAi.

OkyLUbl KEMipTeK HaHOBe/LEKTEpPIH any aicTepiHe Mblcangap KenTipegi.

OKyLLbI KOMipTeK HaHOBe/1LLEKTEPIHIH KYPbLIbIMBI MeH KacueTTepiHiH 6acka anioTponusabIK Type3repic-
TepiMeH casblCTbIpManbl TaagayblH ycbiHagbl (a1mas 6eH rpadur).

OKyLLbI KEMipTEK HAHOXMMUACHI CanacbiHbIH AaMy BonallafblH TYCIHETIHIH kepceTesi.
OKyLLbl HAHOKOMIPTEKTIH KOAAaHbLTY aliMaFblHaH KyTieTiH HaTUXeHi Ginegi.

OkyLUbl TONTa XKYMBIC >Kacay KabineTiH kepcetesi.

Pednekcusnslk Tancblpmara wony

TonTa (3-4 agam) «KemipTekTi HaHoMaTepuangap canacbiHaarbl Ho6enb CblAIbIFbIHBIH JaypeaTTapbl» TakblpblGbiHa
nocrep gabiHgay. MasmyHbl MEH KyPbLIbIMbIHA KOWbLIATBIH Tanantap:

Kafaz enwemi — A3. +  AknapatTbl Tapuxu peTi 6olibHIwa BasHaay.
FanbiMaapAbiH CypeTi MeH Kblckalla eMipbasiHbl.  «  Opbip alblyAblH KbiCKalla MazMyHbl.
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m XKaHy, TbiHbIC any XaHe KOPPO3US peaKuusnapbl
KesiHAeri sHeprus esrepiciH canbicTbipy

Henixmen Kapauiipikke ombiproi3buiFaH Kewiem Kbicma
8a kamnaiider?

CypeTTepai 6ip-6ipiMeH HalinanbicTbl KapacTblp. byn cypet-
Tepal canblcTbip. CeH He Balikagbii?

XKapbik WbiFapycbi3, eTe basy xoHe Ko3re KopiHeTIH a3repic-
ci3 XypeTiH yaepictep 6enrini. Onapabl 6asy ToTbiFy yaepic-
Tepi gen ataiabl. MyHaalh yaepictepae 6asy Typae Xblny Aa
6aniHegi. basly TOTbIFy ypdicTepiHe ThiHbIC afy, Wipy, KOppo3ua
CUAKTBI yAepicTep XaTagbl.

Taxipube xacay yLiH 6ipAei exi KalblH, OTbIHbI anblHFaH.
BipiHLUT OTbIH 3KblAAAM TOTLIKTbIPbLAFAH, 81 eKiHLiCi Gady Wipy YWiH Kanibl-
pblAfaH. ATanFaH yaepicTepal cunarta. Exi xafaaiaasbl peakyaHblH XKblay
3pPekTiciH canbicTbip.

Basy ToTbIFy yaepici — ThiHbIC any Tipi af3anap yliH eTe
MaHbIzabl 606N Tabelnagsl. Tipi af3a XacyllanapbiHa spaalisim
OTTeK MeH KOpeKTiK 3aTTap XeTKi3inin oTsipagsl. Onap e3zapa
af3afa KaXeTTi 3Heprua 6ene xypeai:

CH,,0, +60,-6CO, + 6H,0 + Q

Basy TOTbIFY XKbINAaM TOTbIFYAaH HemeH epekiieneHesi? byn
YAepicTepAiH KalcbICbiHAA KaPKbIHAbI TOTbIFY OPbIH abiM, Kapblk 6eaiHeA ?
Cynbl opTaja skaHy yAepici opblH anybl MyMKiH 6e?

Koppozus gereHimiz MeTangap MeH 6akpiManapabiH, e34iri-
HeH Hasy By3blybl eKeHiH TyciHAH. COHbIMEH KaTap Koppo3ws
TYAbIPaTbIH dakTopaap eciHge 6onap.

ThIHbIC any KesiHae:
* OTTEK KaH KypambiHAarbl re-
MOTNOBUH apKblibl afF3a Xa-

cylwanapbl
SKeTKizinea;
* OTTeK KemipcyTekTepai Kemip-
KbILIKbIA rasbl MeH cyabl 6ene
OTbIPbIN TOTbIKTbIPAAb;

* ThiHbIC afy HaTUXeciHAe aFsa
TipWIiAirl ywin KaxeTTi 3Heprua
Geniteal;

* ThiHbIC aAy yAepiciHe cy KaTbl-
cagbl, OHAA KOPeKTIK 3aTTap epu-
Al K8He ¢y acepiHeH pepmeHTTep
aHarypabiM GencerHai 6onazpl.

MEH yAnanapbiHa
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Cen: Seiodn X
KacuemmepiHe
v MeTanaapabiH, GUBUKaNBLIK KacueTTepiH; 6atinnaHsicmer
v/ MeTanaapabiH TabuFaTtTa, HerisiHeH, memandap
KeH TypiHAe KesAeceTiHiH; naddane: api
v keHHeH meTann any yaepiciH; 6arasnsr 60611
v/ MeTanablH OTTeKkrneH spekeTTeceTiHiH caHanade:?
BineciH,.

Byn Tapayaa: XKep kolriHayblHaH anblHFaH MeTangap (rpek TiaiHaAe

v kelbip MmeTann aptedakTinep exenri «Metallon» — LIaxTa, kKapbep, MeTann) 3/IeMeHT, KOCbIbIC
3amMaHHaH 6epi cakTasbIN KajafaHbiH; HemMece KylimMa TypiHae Gonaabl. MeTanaap MbiHaaaw:
v KOPPO3MA AereHiMi3 He eKeHIH >XaHe HeAnikTeH MeTanAablK >KblATbIP, KaTTbl/blK, MNJAacTUKanablK, COFbIM-
MeTasnaap Koppo3unAFa YLbIpanTbiHbIH; AbI/IbIK, >KOFapbl TbIFbI3AbIK, Kby MeH 3/1eKTpAl >Kakcbl
v mMeTanaapabiH, (Li, Na, Mg, Zn, Fe, Al, Cu) ©TKI3Y CUAKTbI pUsnkanbik Kacnettepre ne. KacnerrepiHe
CyMeH Kaslaii peakLumAanacaTbiHbIH; SalinaHbICTbl MeTandap eHepKacinTe, MaLLMHe>Xacayaa,
v’ MeTanaapabiH 6enceHainik KYpblbICTa, 3N1eKTPOHMKaAa, aBUaKypblabicTa, 3aMaHayun
KaTapblH Kon4aHyAbl; eHepae (CKy/AbMNTypa, apxXuTekTypa), MeauunHaaa, sep-
v peareHTTep MeH XUMUNAADBIK, repsiik swekelisep >kacayaa KosaaHblaabl.

pPeakumnAa eHiMAepiHIH, MaccacblH

Cen: NcnaHabikTap naatvHa mMeTasblH Konymbuasa e,
asifall peT KepreH Kesge OHbl «KyMicllue» Aer aTafaH.
MeTtanabl KaiiTa 6ankbiTy KubiH 6onabl. MaatnHa y3ak,
YakbIT MeTasul peTiHae KoadaHbiiMmaabl. COHAbIKTaH
KepHey KaTapblMeH ca/ibicTblpyAbl; KyMicke KapafaHaa eki ece ToemeH 6afanaHabl. Kasipri

v/ okbin Ginren ecen LUblIFapyAbliH, Kesae AYHUe Ky3inik Bups>kaga naaTmHa KymMicTeH Lwwa-
MaTeMaTuKasblK aJropuTMiH X1MUaaa sat MameH 100 eceaecii KbiMGarT.

MaccacblH ecenTey YLUiH KoaaaHyabl 6ineciH,.

v’ meTanaapabiH BenceHainik KaTapbiH
KyYpacTbipyabl kaHe oHbl H.H. BekeTtoBTbIH,

Herisri TepmMmunHAep MeH TyYCiHiKTep: KentereH metanaapAabiH TabufaTTa KeH >XKaHe KO-
cblAIbIC TYpPIHAE Ke3aeceTiHiH 6ineciH. MeTangapabl navi-
AanaHy YLUiH KeHHeH asaabl, 6alibiTaabl >kKaHe a2pTypAi
KyVManap Kyaabl. Metanaapabl MeTanablK KacreTTepi-
He BalinlaHblcTbl KongaHaabl. KyliMma KypamMblH e3repTin,
OHbIH, KacueTTepiH KaxkeT GafbiTTa e3reptyre 6osaaabl.

- ColiTin, onapaaH KenTereH saTTap: KaFasKblCTbIPFbILL,
TloHapanblK SaMtnaHblCTap BaTbipma >koHe nHeaeH 6acTan >konayLubl NoKbI3bl, 31eK

«Brnonorna» kypcbiHaH agam afsacbiHAa meTangap- 'TPO_B°3' ipi TeHi3 KemMmenepi MeH fapblill annapaTrapbiHal
AblH, ©Te a3 MmesiLuepae 6osiaTbiHbIH BineciH. Temip AeliiH >xacayfa 6onaabl.
— remMorao6umH, MrnornobuH MeH kelibip depmMeHT-
TepAiH MaHbI34bl KypamMm6eniri. Mbipbill depMeHT-
TepAiH KypambliHa Kipeai, reHaepAiH Typ/seHyiHe
KaTblcaabl. Mbic KaH Ty3iny, yAnanapabliH, TbliHbIC
any vaepiciHe, reMorno6umH cMHTesiHe, KoslareH
MeH 3/1acTUH, Tepl, Wall, Ke3 MUIMeHTIHIH CUHTe3iHe
KaTblcaabl.

aToM, aHepreTukanblk deHrei, s-opbutanb p-opbu-
Tasib, 3NEeKTPOHABIK, Kaybl3, 3/IeKTRPOHAbIK KOH$PUry-
pPauua, XUMUANbIK, dopMyna, NOH, MOJb, X UMUADbIK,
3/1IeMeHTTIH, Maccanblk, yaeci.

MeTanaapabl agam exkesri 3aamMaHHaH 6actan Konaa-
HbIN Keneai. Kasipri yakbiTTa Ke3 KeNreH TEXHO/NOTNAAbIK,
vAepicke MmeTanaap Kipeai. 3amMmaHayu agamM KynMaHbl —
MeTann KypamM6EenikTepl Ken XUMUAIbIK, 3/1eMeHTTepAH,
KocrnacblH 3 NagacklHaKonaaHyabl yipeHai. Metanaap
HapblKTa Tanan eTineTiH TayapAaapabliH 6ipi 6oabin

Tabblnaabl.
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KopbiTbiHALL Binimivai Tekcep

=

6.

PeakLms XbligaMabiFbl peareHTTep KOHLEHTpaLUsACkiHa Kanaii Toyensi xaHe HenikTeH?
Kaii 6enri HeriziHAe MBIPBILL MEeH Ty3 KbILIKbLbI apacbiHAafbl peakLus XblgaMAbIFbIH aHblKTayFa 6oaagbl?
MarHunin MeH Ty3 KbILLKbLIbl HEMECe TeMip MEH Ty3 KbILLKbLIbI apacbiHAa peakLms XbllaMAbiFbl XKofapbl 601a
Ma? XKayabbIHabl TYCIHAIP.
Erep peakuus bactanfaH coH 30 cekyHATaH KeliiH KemipTek okcuaiHin (I1) 6acTankpl KOHLEHTPaLMUACH 2 MOJIb-
aeH 0.2 monbre aeliin esrepce, 2CO + O, = 2CO, peakUMACIHBIK OpTalla Xbl1AaMAbIFbIH aHBIKTA.
A Ta3 KbICbIMbIHbIH apTybl:

1. 2

® L I
['a3 KbICBIMBIHBIH, XOfapblaaybl peakuus

® L ® ° [ XKbUIAaMAbFbIH apTThipapl, cebebi ...
] ® °
9 XKaHacy 6eTi aygaHbIHbIH apTybl: KillKeHTall xaHacy 6eTi ayjaHbl XafjaiblHAaFbl COKTBIFBICY caHbl (1)
XSHe Y/IKeH XaHacy 6eTi ayaaHbl XafAaliblHAasbl COKTBIFBICY CaHbl (2):
1. 2.

S oo So e o ~
® ® ® o . & L4 XKaHacy 6eTi ayAaHbIHbIH, XKOFapblaaybl peakLyis Xbii-
q. L AaMAbIFbIH apTTbipasbl, ce6ebi ...
o o0 -

KecTeHi ,qenTepiHe CbI3bIMN anbin, XUMUAABIK PEAKLMA Xbl1AaMAbIFbIHA SCEP eTeTiH ¢aKTopnapmeH TOABIKTBIP.

KbIngamabiKTbl apTThipagbl KbinaamasiKTbl azaitagbl

XUMUANBIK, .

...peareHTTepAiH KaTbiCybl. Xumusnslk 6enceHginiri ToMeH peareHTTEpPAIH KaTblCybl.

Pea TEHTTEP KOHLUEHTPAUUACBIHBIH aPTYbl. e s v

KaTTbl )xaHe CyiblK peareHTTepAiH, .......... apTybl. | KaTTbl XaHe Cyiiblk peareHTTepaiH xaHacy 6eTiHiH azatobl.
TemnepaTypaHblH apTyel. e TOMEHZEeYi.
7. OpekeTTecylli 3aTTapAbl yHTaKTay 6epiareH peakuusnapiblH KaicbiCbIHbIH XbLAaMAbFbIHA Scep eTeai?
A. CaCO, + 2HCl = CaCl, + CO, + H,O 2. 2C0 + 0, = 2CO, BE. N, + 3H,=2NH,
B. 2H,+0,=2H0 . 250, + O, = 250,
8. KentipinreH >xylienepait, KaicbiCbl roMoreHai?
A.2CO+0,=2C0O, 9. €O, +C=2C0 B.C+0,=C0O,
B. ZnO + CO =Zn + CO, I. CaCO,= Ca0 + CO,
9.  TepMWH MeH aHblKTaMaHbl C3AKECTEHAIP.

1. KnuneTuka a) kesieM, yakbIT Bip/iriHae 3aT MeJILLepiHiH e3repyiH kepceTeai;

2. TeTeporeHai >xyiegeri | 8) yakbIT bipairiHge, dazanap 6eniHy 6eTi bipairinge 3aT MeJiLlLepiHiH e3repyiH
peakuus XbliamablFbl | KepceTesi;

3. FTomMoreHai >kxyiegeri ) XUMUASBIK YAEPICTEPAIH XYPY XbU1LaMABIFbIH 3EPTTENATIH XUMUS BoAiMi;
peakLus XblagamablFbl
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2-cypert. A30T ANOKCUAT < ANa30T TETPaoKCUgl
SKyHeciHAe XMMUANBIK Tene-TeHAIKTIH, biFbiCybl

t=90°C t=0°C

2-cypeTTi 3epaenen, X MMUANbIK Tene-TEHAIKTIH, bIFbICybIHa TeMNepaTypaHblH apTybl MeH ToMeHaeyi Kanali acep
eTeTIHAIT Typanbl KOPbITbIHAbIHLI TYKbipbiMAa. Typa XaHe Kepi peakuuaHbIH, XKblay 3pekTici KepceTinreH
peakLua TeHAeyiH Xas.

5. KeneMi 2 agm?® KyTbia 2.0 Moab XA0pcyTeK rasbl 6ap. CyTekTiH 3aT Menwepi 0.8 Monb 6oAFaHAA KYTbIAa Te-
ne-TeHAIK OpHazsl.
Peakuua TeHzeyi:

ZHC‘W s H2V7 S C‘2V7

A. Tene-TeHAiK kyiaeri KocnaHbiH 6apablk KypaMmBenikTepiHiH, 3aT MelepiH ecenTen, KecTeHi AanTepiHe
Cbi3biM aAbIM TOATHIP.

ZHC‘W = H2V7 & C‘2V7
Bactankb! 2.0 0.0 0.0
3aT Menwepi, Mmonb  O3repici =% +0.38 +y
Tene-TeHaik (n_=n, _+n_) ? 0.8 ?

9. Tene-TeHATK KyAIHAETT XAOPCYTEKTIH MaccacbiH ecenTe.
6. Jle Wate/be NPMHLMNI GOIbIHIL A, XMMUABIK TeNe-TeHAIK KOCTaAabl KbICbIMHbIH e3repyiHe Tayenai. AMMUaKTbiH,
TOTLIFY peakLMACHIHbIH, TeHAeYI: 4NH3V7 + 302V7 =4 Zsz + 6H20m. Celinemaepai aakTa.
A. KplCbiMAbl aPTTbIpFaH Ke3Ae OTTeK KOHLEHTPALMAC ..., TENe-TeHAIK ... BaFbiTbiHa Kapaid biFbiCaabl.
3. KblCbIMALI TOMEHAETKEHAE a30TTbIH KOHLEHTPALIMACI ... , Tene-TeHAIK ... BaFbiTbiHa Kapali bifbicazbl.
7. XnopcyTeKTiH TOTbIFY peakLUACbIHbIH Tene-TeHAir 5.0 AM* Kenemai skabbik biAbICTa OPHaAbI, peakLua TeHaeyi

caiikeciHwe: 4HCl + O, @ 2H,0, + 2CL, + 113 Kk

A Koy sbdekTici 6oMbiHa peakuna TURIH - o 3-cyper. TypakTel
aHbikTa. XKayabblHAbl TYCHAIP. 3 TeMnepatypa Kesinaeri
9. BepiareH rpadukeri Genrini 6ip Temnepatypa- - |0 apexeTTecywi 3atTap
AaFbl 9peKeTTeCyLl 38TTap KOHUEHTPALMACEIHbIH = KOHLIEHTPALIMACHIHbIH
e3repyiH TyciHAlp. Xyleger Tene-TeHAIKTIH opHay E: e3repy rpaduri
YaKbiTblH aHbIKTa. e

B. TpapukteH peareHTTepAiH 3aT MenwWwepiH
aHblKTa:
a)  Bactany yakbiTblHAg;
a)  Tenme-TeHAIK KyliHAe (MaHAepPAl YTipAeH
KeHiHri eKi caH peTiHae KepceT).

B. XNOPAbIH KOHUEHTpaUuAchiHa XaHe Te- 03
ne-TeHAiK kyliHe MblHagak esrepictep: ¥HC\()
a) 6ybl KOHLEHTPaLMACHIHbIH apTybl; o
¢y oyt UeHTpaly H apty! 04 0,0

@) KaTanusaTopAbiH KOChLAYbI;

6)  peakTop KenemiHiH apTybl; >
©) TemnepatypaHblH TeMeHAeyl Kanai acep o 3 6 9 12 15 182
etesi? YakbIT, MUH
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XUMUK FanbIMAAP MblHAAFaH NaRAanbl KOCbINLICTAR any YWIH MyHalAbl
SHAeY TeXHOAOMUANAPLIH Onan TanTbl. MeTaHabl Tek KaHa OTbiH peTiHae
naigananbaigbl. OAaH KbI3AbIDbIN bIAbIPATY apKblabl Kyiie anagsl:

CH, - C, + 2H
)

4 20"

Kyite 6acna 60aynapblH, 3NeKTPOKLLIAYAaFbIL MaTepUasAapabl KaHe
aBTOMOBUAL LIMHANAPbIH AdlibiHAaYFa KaKeT. 48 KT 60AaTbiH aBTOMOBUAL
WWHanapblH Xacay ylWiH 13 kr kylie Kocblnagsl, MyHAaH aBToMOBUAbAH
xypici 810 ece apTagpl.

XAMUANBIK ©HEPKaCin Heri3iHie HaKTbl MaTeMaTuka/bik ecer-
Teynep Xatbip. XUMUANbIK SHATPICTIH BacbiHAA UHXEHep-XMMUKTep ecen-
Teynep Kypriseai skaHe yaepic HaTUKeciHAE KaHLUa eHiM Ty3ineTiHIH 6ineal.
Erep rasjbiH kenemi 6e1Me TeMnepatypacbiHia eAleHreH 6oaca.
100 M* MeTaHHaH anyFa 601aTbiH KyHeHiH MaccacbiH ecenTe.
48 kr peseHkere 13 kr kylie keTeTiHi 6enrini 6oAca, KaHlwa cananbl
peserKe anyra 6onaabl?

Temnepatypa:

0°C;
25 °C kesiHae 440 r kyprak My3 BynaHfaH Ke3ze Ty3ineTiH ras kaHaah
Kenem anaTbiHblH ecente.

AU, Mendeneeemin
«MyHaiidel xafy — newimi
aKuiamMer xaryme 6ipdeii»
Beeet co3in Kanail myciteciy?

Kemipmex Buoxcudinin
Kammbi kyiideei «KypraK
My3» dezer amaybit
kanail mycindipecin?

AnFall pet KypFak My3abl any
agici MeH OHbIH KacueTTepiH 1835
Kblibl $paHLy3s eHepTanKbI Wbl
Azpuer-Xan-Mbep Tunropuep
YCbiHAbL KoMMepLuManbiK MaK-
carTa KypFak My3 1990 XbingaH
coH, faHa AKLL-Ta 6encerai eH-
Aipine 6actagbl.

Kyprak My3 Tamak eHepkaci6i
MeH MeAULMHaAa KeHIHeH Kon-
AaHblnazbl. KacueTi >XafbiHaH
ONl ¢y My3blHaH >aKcbipak, ce-
6e6i TeMnepaTypachl ToMeHipek
(=78,5°C), 1 kr kypFak My3 15 kr
Cy My3blH anMacTbipa anajbl
>aHe 6ec ece Gany GynaHagbl.
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CypaKTap MeH Tancbipmanap

Fappu MoTTep Typanb! Kbi3blKTbl OKUFaNapAbl OKbiM, 631HAT KesbalinayLbl {GOKYCHUK) HeMece CUKbIPLLb!
peTiHAe enecteTin kep. by oKUFanaphaH Tek cUKbIpAbI TadKWaHblH 6oaybl XKeTKINIKC3 ekeHAiri, 6iniM MeH
TaxipubeHiH KaxeTTiniri Gaitkanasbl. CUKpIpLIbIAEP 6CIMAIKTEPATH KacueTTepi Typansl 6iniMre ken keHin Geneai.

©31HAT CUKbIpLWbI peTiHAe ce3iH XXaHe KonAarbl 6ap KypanjapAblH KeMeriMeH XUMUANbIK Tene-TeHAIKTIH,
bIFbICYbIHA SCEP eTeTiH Xarainapabl Kapcet. 3epTTey HbiCaHbl — rasfanfaH CycblH.

CUKbIPLIb XKMUbIHTbIFbI:

rasfanfa cy, Kb3bl1 TYCTI KbipblKKabaT, ThiFbIH, ra3eTKi3rill TYTiK, Y MOHLIAChI, 3K CybIHbIH, epiTiHAic, kenem
50 cM?, KaknaFbl Gap wnpu, 5 cM-Aik Wwere, My3sbl {kap) 6ap cy, AUCTUNAEHTEH cy, kenemi 80—100 cm® cTakaHaap,
Kenemi 400-500 cM® cTakaH, TYpFbiAarsbl 2 AaHa cbiHayblK, kenemi 25 cm® enlueyill UMAUHAR, Kenemi 1-3 Ma-nik
2 TaMLybIp, KbICKILITAP, KaFa3 cyArinep, KopFarbill ke3inAipiK, Kallibl, KaHapFsl {CnupTLam).

TaHbICTbIPbLLALIM YLUTH 3epTTey HaTWKenepiH BelHeponuk Hemece GoToMaTepraniaps! 6ap TaHbICTbIPbIAbIM
TypiHAe a3ipne.

Tanantap:
©  TaHbICTbIPbINbIMAS (BelHeopounkTe):

a) 3eprTey TakbipbiBbl;

3) 3epTTey MaKcaTbl MeH MiHAeTTepi/abeTpaKT;

6) Kipicne {KeMip KbilKblAbl PITIHAICHIH XUMUANBIK Tene-TeHAIK XKaHe OHbIH bIFbICY KaFAainapblH 3epTTey

HaTKenepiH Goaxay);

E) 3epTTey 9AiCiHIH cunaTTaMacs|;

r) runotesa;

%) HaTkenep potocsl (GeliHemarepuangap);

1) KOPbITbIHAbL

e) Tankplnay {(TaxipubeHixeTingipy aaicTepiH skopamanaay);

) apebuetrep/6ubnnorpadua Tisimi 6oybl kepek.
© TaHbICTbIPbIALIM YaKbITbl — 3-4 MUHYT.

«  CnaliagTap caHbl —4-TeH ken emec.

Kputepuiinep

Okywninap:

© epiTHAIAErT KeMIPKbILWKbIA Ta3blHbIH, KOHLEH-

TPaLMAC], KbiCbIM MeH Temnepatypa e3repyiHiH,

XAMUANbIK, Tene-TeHAIKKE biFbicy 6aFbiTbl Typabl

KOPbITbIHAIHbI TYXKbIPbIMAARAR;
© 3epTTeyre KaXeTTi Kypan-KababikTap MeH peak-

TUBTEPAT TaHAalAb!
© TOMTbIK 3ePTTEYAl YAbIMAACTLIPaZbI, XaAmbl, HaTU-

Kere @3iHiH Nalijansl yaeciH Kocagpl, cepikTectikTi

Kepcetesi;
© KOPbITbIHALI 3epTTey HaTUKenepiHe cait Keneal.

Pednexkcus Tancoipmacsl

TonTa (3-4 agamHaH) «TaburaTTarbl Tene-TeHAK» NoCTepiH KypacTbipy. Tene-TeHAIKTI 3epTTeyAiH 6ip canachiH TaHaa:
a)  6uochepa;

@)  aTMocdepa;

6)  reonoruanbk yaepictep.
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m KemipTek antHanbimbl

KeMipTek atompapbl TaBuratta y3aikcis alHanbiMAa 6onajbl.
Te00MMANbIK, XMUANbIK KaHe BUONOTUANLIK YAepicTep BapbicbiHaa KaMip-
Tek aToMAapbl 6ip 3aTTapaaH backa 3aTrapra aitHanaabl. TaburatTarsl KeMip-
TeK altHanbiMbl — BYN OpraHUKanblk, 3aTTapAsIH 6CIMATK XacyllanapblHaa
KOMIPKbILIKBLA Ta3bl MEH CYAaH Ty3iAyi aHe XaHyapaapablH, acyliana-
PbiHAa OpraHuKanblk 3aTTapaslH, GeiopraHukanbik 3atTapFa AeliH bigbipaybl.
OCIMATKTEPATH, XaHyapnapAblH, KaHe aAaMAapAbIH, ThiHbIC anybl HITUKe-
ciHAe KOMIPKbILWKbIA rasbl KaiTagaH aTMochepara Tyceal.

CypetTe 6eliHeneHreH cbi3baHbl 3epaeneHAep.

TaburaTTars KEMIPTeK aliHanbIMbIH KypPaRTLIH YAEPICTI TanKplAaHAap.
TabusatTasnl v COZ "
KeMmipTek A

aliHanbIMBI

(s

DoTocuHTES

Tolkbic any TolHbic any

OpraHuKanbIK
satTap

Oprauka: IgSRTTaRAL I
bibIpaY Hin Ok

Kas6a oo

OciMAIKTIH ecyiHe acep eTeTiH yzepicTepal TyciHAIp.
OcimMaikTiH Maccachl GoTocUHTES yaepici KesiHAe apTaTbiHbIH Adnenze.

Ta3eT-XypHanAaPALIH KWbIHABINAPbIH NaliaanaHbin, keMip-
TeKTiH TaburaTTaFbl aliHanbIMblHbIH MOAEATH {koanax) KypacTbip. KemipTek
aliHanbIMbIH Ty3eTiH yaepicTepal 6enrine xaHe ap yaepicTeri KoMipTeKTiH,
KO3FaNy 6aFbiTbiH aHbIKTa.

Asamaap 3 KaxkeTTINIKTepIH KaHaFaTTaHAbIRY YWIH Kypa-
MbIHAA KOMipTeK Bap TaBuUFM KOCbIAbICTaPAb! NaRAanaHbIn, KOMIPTEKTIH,
TabuFaTTarbl aliHanbiMbiHa BenceHal TYpae acep eTeal.

KypambiHa keMipTek KIpeTiH KOChbIIbICTap MeH 0nap KOAAAHbIAATLIH cana
coKecTirH aHbIkTa (KecTe).
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Kemipmex aiiHaneimbl
Bezer He? O KaHuia
yakwimma xyseze acadel?

OciMaiKTEPAH ecy Ke3iH anfal
pet XVII facbipja XUMUK-pusn-
onor AH banTuer san FenbMoHT
3epTTeal. fanbim  ecimgik-
TePAIH ecyiHe Tombipak, KakeT
eKkeHairiHe ceHiMal 6oagbl.
SKcnepuUMeHTTiH BacbiHAa on
TOMbIpaKThl @LIen anjsl. 5Kbia
600bl 0N Tan MaccacbiHblH 63-
repyiH 6akplaagbl, Tek aHbbIp
cybIMeH cyapabl. bec XbingaH
KeWiH TangbiH Maccacsl 74 kr
60/4bl, 3N TOMbIPAKTLIH Macca-
cbl WaMameH 100 rpamfa asai-
Abl. FanbiM Tanfa KemipTekTiH
TonblpakTaH keamMeRTiHiH, Backa
KakTaH KeneTiHiH Aanenjedl,
6ipak KaaaH keneTiHiHe Xayan
6epe anmagbl.

CTanakTuTTep MeH cTanarMutTep
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JAnHaMMKanblk,

©HIM TY3i]'Iy peakUUACbIHbIH, XbliAaMAbifbl ONnapAblH spekeTTecy

Tene-TeHik XblAAaMAbIFbIHA TeH, 60NFaHAaFbl XYeHiH Kyiii. XUMUANbIK apekeTTecy
Ke3re KopiHeTiH cunatTap apkblibl XXYpMeiai.

E

EpiriwwTik 3aTThIH, €pITKilLNEH GipkesKi Kocna Ty3e afny KepceTkilui.

EpiTiHai epiTKilL >aHe epireH 3aTTaH TypaTblH Bipkeski kocna.

XK

KaHy pekaLuscebl

OTTEKTIH, KOChINbICTAPMEH XXSHE 3/1eMEHTTEPMEH OKCUJ Ty3iM, XapblK NeH
Xblay 6enin apekeTTecyi.

XKbiny menwepi

1 Kr OTbIH TO/bIK, >KaHFaHAa KaHLa by Mewwepi 6eniHeTiHiH
KepceTeTiH GU3MKaNbIK LWaMa OTbIHHbIH, MEHLLIKTI XaHy Xblaybl Aen
aTanagpl XaHe g en 6enrineHesi. OTbIHHbIH, MEHLLIKTI KaHY XblAYbIHbIH,
eJWem Bipairi — 1 KAX/Kr.

Kbiny apdekTici

XUMUSASIbIK, peakLms KesiHge 6eniHeTiH HemMece CiHipiNeTiH Xbly Melepi.

Keinbixaii adpdekTici

KbIbIKAN ra34apbIHbIH, (KOMIPKBILLKbIA Fa3bl, METaH, cy Bybl) acepiHeH
KblAYAbIK 6anaHCTbIH, &3repyi HaTUXeCiHAE MYMKIH 601aTbIH Xep LWapbl
TeMnepaTypachIHbiH, fanamMablK apTybl.

3

3at MaccacblHbIH,
IpeKeTTecy 3aHbl

XUMUSAIBIK, PEAKLLMS XblAAaMAbIFbIHbIH, 6acTankbl 3aTTapabiH,
KOHLLEHTPaLMACBIHA TOYENAINITIH aHBIKTAWTbIH 3aH,

3aT MaccacbiHblH,
cakTany 3aHbl

peakuuara KaTbiCKaH 3aTTap MaccacblHbIH, peakuua HBTI/I)KeCiHAe TY3i]'IFeH
3aTTap MaccacblHa TeH 60]'bel.

3aTThiH, dopmynack!

3aTThbiH, cananblk api caHAblK, KypamMbiH KepceTesi. 3aTTbiH, dopMynachl
apKblbl 3aTThIH, MOIEKYa/IbIK MAccachiH eCenTeyre aHe OHbIH, GU3UKaSbIK,
api XMMUASIbIK KacueTTepiH cunaTTayfa 6onagbl.

n

WzoTon aToOMJbIK caHbl (34po 3apsagbl) 6ipaeid, Bipak, Maccanblk caHbl apTypi 6ip
3/E€MeHT aToMAapsl.

WHaukatop KbILKbIAABIK opTa (pH) e3repreH kezje epiTiHAiHIH, TYCiH e3repTeTiH
KOChlAbICTap.

WoH 6ip Hemece BipHelle 3/1eKTPOH aTOMbIH KOCbIMN ajly He aToM XofanTy
HaTKeciHAe Ty3iNeTiH 3apsaTanfaH Gesllek.

K

Katanuz KaTanM3aToOpAbIH, 8cep eTyiHEH XUMUABIK peakLMs XblaAaMAbIFbIHbIH,
e3repyi.

KaTanuzatop XUMUASIbIK, PeakL|s XblajamabIFbiH ©3repTeTiH, 6ipak peakLums eHiMiHiH,

KypaMblHa KipMeATiH KOCbI/bIC.
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XUMUA KABUHETIHAETT KAYINCI3SAIK EPEXXENEPI

XuMurAaa Herizri ThlbIM CanblHaTbIH, CKEePTETIH, aniblH ana 601KalTbIH XaHe KepceTeTiH Genrinepai 6in api
ecTe cakTa. LbIHBI bIABICTAPDI, KbI3ABIPY Kypangapbl, 6efceHai MeTangap, KblKblLapMeH XoHe HerizgepMeH
XKyMBIC XacafaHaa epexeHi kaTaH cakTal

Xumust KabUHeTIHAE XKaHE 3epTXaHaAA XKYMbIC Kacay
YWiH OKyWbiFa apHanFaH HYCKaynblK

XUMUSA KABUHETIHE XXOHE 3EPTXAHAFA:

MyFaiMHIH PyKCaTbIHCBIZ XUMUA KaBUHETIHE HeMece 3epTxaHarfa Kipyre;

Tamak sKesyre XsHe Xeyre;

COMKEMEH XSHe NopTdhenbMeH BTy XoJIblHa KeAepri XkacayFa;

KE3 Ke/IreH 3aTTbl MyFaniMHiH, PyKCaTbIHCBI3 SKe/yre KaHe KabUHETTEH LbIFapyFa;

KYMBIC OPHBIHBIH, Ta3a/blFblH CaKTamayFa;

3aTTapAbl KOJIFanchlz ycTayFa XaHe ASMiH Kepyre;

peaKTUBTePA YHeMAl KosAaH bayFa XoHe apTbiK ablHFaH PeakTUBTI CbIHaYbIKTaH Taz3a 3aT CasiblHFaH blablcka
Kytofa He canyfa;

XUMUWASBIK 3KCMepUMeHT BapblCbiHAa anaHaayFa;
KbI3AbIPY XSHe 3/1eKTP Kypa/apblH Kapaycbi3 Kanablpyfa TbIAbIM CA/IbIHA Ab!!

XXANMbl EPEXXENEP

10.
11
12.
13.

14.

15

16.
17.
18.
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KyMbIc x)acamac 6ypblH 3KCNEPUMEHTTIH, TakbipblBblH, MaKcaTblH XaHe TancbipMachiH aHbIKTan a.
KyMbIC peTiH MyKWUAT OKbIM, MyMKIH 601aTbIH HaTUXe MeH KyBbliblCTbl 6oa3Ka.

Toxipube xyprizyre Kobl1aTblH Tanarnka 3ep caj >KaHe 3KCMepUMEHT HOTUXeci BoliblHILa TyblHAafaH
cypakTapAbl OKbl.

Kekebac kayincizgiriH kamTamachlz eTeTiH Xxanat, KoJiFar >XaHe KezidipikTi KoagaH.

XUMUAABIK KYPBIFbLAAP, BIABICTAP XOHE peakTUBTEPAIH XEeTKINIKTI eKeHIHe KO3 XeTKi3.

SKCMEepUMEHT XYprisreHae, xocnapaafaHaa, 6oabin xaTtkaH kybbuibicTapabl bakpliaFaHaa XaHe Kopbl-
ThIHAbI >KacafaHAa peareHT neH eHIMHIH arperatTbik KyliiHe, U3MKasbIK XoHe XUMUSAbIK KacUeTiHe, TeM-
nepaTypacblHa, Tyci Hemece WiciHiH 6oyblHa Hazap ayAap, peakLmsHbIH b1y 6ese HeMece CiHipe >Kypin
XKaTKaHbIH ecKep.

ToxipvbeHi Tek MyFasniM KOpCceTKeH 3aTTapMeH faHa apHalibl OpblHAA.

PeakTBTEPMEH XyMBIC KacaMmac BypbIH, 01apAblH ChIPTKbI TYPiH, XKancblpMaiafbl aTayblH, 3aTTbiH GOPMY-
NacklH KEMiHAE eKi peT Kkapan asly, erep o cyiblk 3aT 60/1ca, KOHLEHTPaLMACBIH 6ia.

SKCNepUMEHTKE peareHTTiH, KOpCeTiireH MeJLLEpPiH faHa naijanaH, apTblK aiblHFaH MeLLepiH Taza 3aT
Hap blablcka KaliTa KyiiMa >KaHe MyFanimre eckepr.

LUbIHbI bigbICTap, KbI3AbIPY KYpanaapbl MeH 3epTxaHablk KypblIfblaapabl KoNAaHFaHAa epexeHi kaTaH cakTa.
KaxeT kypangbl Hyckay/iblkka caii eTin peT-peTiMeH KypacTbip, CbiHayblK, MeH KYTbIHbI TyFbIpFa Aypbic GekiT.
KbI3abIpy KypanblHbIH Kayinci3ziriH >koHe OpHbIH TeKcep.

KbI3bIN TypFaH Kypanjbl Kapaycbis Kanablpma. [az saHapFblchl MeH CMMPTLIAMHBIH, XaablHbIH Kayincizgik
epexeciHe call ceHgip.

PeakTBTEpPMEH XYMBIC >KacafaHaa bicbipan eTneyre Teipbic. O YLUiH CyiAbIK 3aTTapabl TaMLLYbIP HeMece
LWbIHBI TYTIKLE, KaTTbl 3aTTapabl Kajaklla HemMece Kacblk KOMeriMeH a.

Cyiiblk HeMece ra3Topizgi 3aTThiH, MiCiH aHbIKTafaHaa blAbICTbl BeTiHe >KakbiH anapma. Wicti 6ity yiliH blabic-
ThiH @y3blHaH MyPHbIHa Kapaii anakaHMeH Xenny Kepek.

CblHaybIKThIH, allblk ay3blH 83iHe HEMece XaHblHAafbl agamMfa kapatbin yctama.

XKazataiiblm, AFHW, Kecin any, Kyiin kany xsHe 1.6. xafaali bosca, 6ipaeH MyFanimre xabapaa.

KyMbIC askTanfaH COH >KyMbIC OPHbIH PETKE KenTip.
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«MeHiH, TaHAaybIM>» penaiK olibIHbL.
CeH 6onallakTa KaHAah MaMaHAbIK eci 6OAaTbIHbIHAL!
TaHA3AbIM Aen olina. ©3 canaHaa <ATOM Typabl MeHIH,
SKaHANbIFbIM>» AEreH Takbipbin 6OMbIHLIA XKaHANbIK aLly
Tanan eTingl.

FhifbIMU 3KaHe Tapuxv 3AeBUeTTepAl NaliaanaHsin, oTkeH
FACHIPAAFLI FANLIMAAPAbIH ATOMAAFbI 3NEKTPOHAAPABIH,
OpHanacybl MeH KO3FanyblH Kanai aHblKTafaHbIH 3ep-
Jene. ATOM KYpblbIMbIH 3epAaeney canachiiaa KaHaal
3epTTeyAep >KyYPrisinin XaTkaHbiH aHbiKTa.

«ATOM Typasnbl He 6inrim Keneai?» AereH TakpipbinTa
©3 JKaHaNbIFbIHAbI AllbIN Kep.

1. «Kawan? Kim? He?» gereH atomabl allyablH, Tapuxi
XPOHONOTUACHIH XKaca.

2. KasakcTaHAarbl aToM eHepkaci6i: Tapuxbl MeH AaMy
6onallarsl.

3. ATOMHbIH, 6eiiManiM KyNUAcbiHa casxaT sKacafaH fa-
NbIMAAPAbIH BMIpBadHbIH 3epTTey.

4. ATOM 3HEePreTUKAChIHbIH TUIMCI3 XKaHe TUIMAT KakTapb!
Heae?

5. 3KCMO - 2017: skaHapTblaaTbiH XaHe Ganamans cy,
3KeN KBHE KYH SHEPTUACHIHbIH, KO34epTH KoplLuaraH op-
Tafa 3UAH KeATipMel naiganany.

6. SKCMNO-2017 kepMecinieri Ganamansl 3Heprua Kes-
JepiHe KaTbICTbl HbiCaHAAP Typanbl BakblnaybiH MeH
nikipiHAl aliTbin 6ep.

7. AToM kemeriMeH Xep FanamilapblH Kanall cakran
Kanyra 6onagb?

8. XKaHa cybatom «keliinkepaepimen» {HelATpUHO, no-
3UTPOH) TaHbICy.

3eprTeyaiH, 6acTankbl keseHAepi.

1. 3epTTey TakbIpbiBblH TaHAamM ai.

2. 3epTTey XocnapbiH Xacan, oHbl MyFaniMMeH Gipre
TanKplna.

3. TaHAaFaH Takblpbin 60MbiHLWa 3-4 cypakTaH TypaTbiH
Ti3iM >kaca. Mbicanbl, «TaHAaFaH TakblpbiBbiM MafaH
>XaHe MeHiH AocTapbiMa, MekTebiMe, eniMe HeciMeH
KbI3blK 3pi naigansi?»

4. ©3 3epTTeyiHAl XY Priy YLWIH KaXkeT pecypcrap TisiMiH
kaca.

5. Takblpbin GoibiHIa a4e6UeT ka34epl MeH fanaMTop

pecypcrapblH 3epgene.
6. ©3 31ATKePAIK EHIMIHAT Kacar, TaHbICTbIPbLbIM 6TKI3.

3epTTey HaTKenepiH KepceTy naeanapbl.

TAakat, KepMe, raser WhiFapyFa KaTbIC.

Xat xazy. (He Typanbi?)

AKT, 6eiiHematepuan, boTocypeTTep kaHe T.6. keme-
riMeH TaHbICTbIPbLALIM Kacay {AaibiHAay).

Mblicanbl, apHalibl «clayframes» (Android 6asacbiHaa)
HeMece «i-motionHD> (Apple 6asacbiHAg) apKblibl aHW-
MaLiua xacay.

3epTTey Xyprizy Typaepi.

3eptTey XKyprizy. 3epTrey HaTUXKECIH TaHbICTbIPbLAbIM
TYpiHAe KepceTy.

BykTeme-KiTan xacay.

«<ATOM KypblAbICbl Typanbl TYCIHIKTep Kanal Aamblabi?»,
«beketos, ToMcoH, PesepdopATbiH aTOM KyPbLAbIChIHbIH,
Mojenbaepi», «Pesepdops Taxipubenepi» gered
TaKbIpbINTapFa Kapblcce3 Hemece nikipTanac eTKisy
{yHbiMAaCTbIPY).

3epTTey apicTepi MeH cTpaTermanap.

Step by step.

3epTTey kobachl.

WHTepaKkTuBTi TexHonoruanap.

Kapbicces.

ChlHU TYpFblAa OinayAbl AAMbITY CTRATErUAChI.
<ANTbl Kannak» aaici.

KericTik kpuTepuiinepi

* Herisri ugeanapapl Kongany.
~ Calikec KeneTiH agicTi TaHAay.
* TaHbICTbIPbIALIM Xacait 6iny.

» TONNeH XKyMbic icTel 6iny sKaHe bIHTbIMaKTaCTbIK,
* ©3iH-631 XXaHe e3apa Haranay.

JKacanfaH >xymbic GolibiHIa pednekcun

1. HeHi kaKcbl skacazblH?
2. Heni xxakcapty kepek?
3. CUHKBERH KypacTbipy.

JKYMBICTBI JKeKe HemMece WafbiH TONTa opLIHAAYFa
6Gonagbl. 3epTTey HaTWKenepiH TaHAay GolibiHIA:

» Power Point TaHbICTbIPbIAbIMbI

* GeliHeponuk;

* FanbIMMeH cyxBar;

* 3epTXaHaaaH penopTax;

* nnakat;

» BaHHep TypiHAe paciMaey Kepek.

3epTTey HaTkenepiH goTo- Hemece GeliHeMaTepuan-

AapMeH BekiTyre 6onaabl.
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MeH - sepTTeywimiH

OTTeK oHe O30H

Ayada 030HHbIH ofapbl
5 MUAAMapATalt Xbin BypbiH XKep 6eTiHae TipLwinikTiv ga-  Meawepl kesdecce, kanoad
Mybl Ke3eHiHAe oTTek MyageM AepAaik boamafaH. OHbIH yaec
MapAbIMcbI3 BonfaH, aTMochepaHbl HerisiHeH KeMipKbILWKbII
rasbl MeH XaHapTay apeKeTi kesiHge 6eiHeTiH rasgap KypafaH.

KeMipKbILWKbIA ra3bl MeH CyAaH CyTekTi CiHipin, 60c oTTeKTi XKep fanamwapbiHbIH,
aTmocdepachl

e32epicmep 601ybl MyMKiH?

6enin WhifapaTblH bipXacyLlabl af3anap — NpPoKapmnoTTap Nan-
Ja bonfaHHaH bactan atMocdepasa oTTeK MeLepi XXUHaKTana
HactafaH. 1 MUAIMaPATaR Xbln BYPbIH OTTEK MeALEpI LiaMaMeH
1% kypafaH. OTTeKk MeALepi apTbin, cTpatocdepa JeHreiHiH,
6uikTiriHe anddyHaaLmManaHa bactafaH Kesje oTTeK 030H MO-
NeKynanapblHbIH Ty3iNyiMeH auccolpalnsFa ylibipaid bacTafaH.

CypakTap MeH Tancbipmasnap

XKep 6eTiHge xyzere acaTblH KeMTereH yjepic atMochepa KypaMblHa
Toyenai. CoHfbl ke3ge Tepi KaTepAi iciriMeH ayblpaTblH afamgap caHbl
apTyaa. KenTereH fanbiMaapabiH, MikipiHile, 6y OTTeKTiH 030H MoJe-
KyJacblHa aliHany XUMUAABIK peakLuscbl Tene-TeHAiriHiH by3bl1yblHa
BalinaHbICTbI. .
Tankbip ecTi, anaiaa Tipi Taburatka AereH Kbi3blFyLUbI/IbIFbl @3alFaH oK. O30H KaGarsr ™
OHbl KbI3bIKTbIpFaH Heriari cypak — «bipHelle ypnak 6y, cbiigpl KongaHa
anatblHAal agaMHblH TabuatrneH 6eibiT katap eMip cypyi kaHgali 60-
ybl THiC?». Tankblp 6y cypakTbl 030H KabaTbIHbIH, iLLiHE eHin 3epTTey
Xacay apkblibl Tekcepmek 601461, O yLUiH 030H KabaTbIHbIH Ky pbLIbICh!
MEH KypamblH 3epTTelATiH 3KCNeAnuus XuHaktanabl. COHbIMEH KaTtap
aKcneauLmMa 030H KabaTblHaa OpbiH anaTbiH yaepictepdi, bya yaepic-
TepAIH cebenTepi MeH 030H caHbliayNapblHbIH, fanaMllapfa TUTi3eTiH
canaapbliH, 030H kabaTblHbIH, BUIKTIriH, bl Me3rifiHe 6ainaHbICTbl 030H
KabaTbIHbIH ©3repicTepiH 3epTTemek 604bl. IKCNeaNLNs asKTanfaH CoH,
Tankbip koMuccus ywiH «O30H kabaTbiHbIH, Ty3inyi. O30H KabaTbIHbIH,
aZiam eMipiHaeri peJi» atTbl ecen a3ipaeai. Ommexmix Amasorka
mponukmix opmaHdapeiHoa
Hezizai eHdipywici He
6oabin mabeinamoiHObiFel
mypanel oiinaHein Kep.
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XUMUANBIK peakuma BapblcbiHga Be/iHETIH He CiHipineTiH XKblay
MesWepi peakuWs peareHTi He eHiMiHIH MeJlwepiHe NponopuuoHan.
CoHAbIKTaH TEePMOXUMUANBIK TeHAYAepAi NaiAanaHbIN, apTypAi ecen-
Teynep Xxyprisyre bonagpl.

1-Taricbipma ZHZO(C): 2H2® + 02@—572 KK peakLMACBIHBIK TEPMOXUMUA-
ANBIK TEHAEYIH KoagaHa oTbipbin, 11.2 1 cyTek ay yiliH KaabInThl Xafganga
KaXKEeTTI >XKbl1y MEJILLEPIH aHbIKTa.

On yLWiH KecTese BepinreH anroputMAi KoazaH.

KezeH | Opeket _ Ecentey Tuimdi xammoiy
1l Ecen wapTbl 6olibIHWa JKYMbICMapbelH Xxacay
HepinreH aknapaTrbl >Kaz YWiH cnopmubiHbIH
2 | PeakumnsaHbIH 2H,0,=2H,, + O, - 572 k/Ix maMaKkPal‘WOHb’ KkaHdaii
TEPMOXUMUSASIBIK TEHAEYIH 6onysl kepex?
xaz
3 11.2 n cyTekTiH 3aT n=V/Vm;
MOJILLEPIH aHbIKTa n=11.2/22.4 =0.5 monb
4 3atTapabli 0.5 monb  x k[x
hopMyNacbIHbIH, 2H,0 = 2H,, + O, — 572 k/lx
YCTIHE ecen WwapTTapsbl 2 Monb
H0obIHLLA BepiareHiH,
dopMya acTblHa CaHAbIK,
KaTblHacTapAbl xas (peareHT)-? (eHim)-?
5 Ecen wapTrapbiHa caikec | 0.5 Mosb: 2 Monb = X K>K: 572 kX
nNponopLus KypacTblp
6 Kbiny menwepiH aHbikta | x = (0.5 572) /2 =143 k/[Ix
Ecen xayabbiH xa3 Q = 143 kx

TepMOXUMUANBIK TEHAEY XaHe Genrini Xbiny Menlepi 60OMbIHIWLA peareHTTEpAiH, Hemece
peakuma eHiMAepiHiH 3aT MesepiH ecenTeyre 6onaabl.

Ca0 + H,0 = Ca(OH), + 65.3 k/Ix TepMOXUMUANBIK TeHAeYi BOMbIHLIA epireH SKTaC MeILLIEPIH aHbIKTa.
Peakumsa HaTuxXeciHAe BesiHreH Xbuy Meslwepi — 326.5 kx.

BepinreHi: Wewwyi:
Q =326.5 kx X MOJIb 326.5 kx
Ta6y kepek: Ca0y, + HO, = Ca(OH),,+65.3 klx

n (Ca0) =? 1 Mmonb
x Mmosib (Ca)—326.5 k/x
1 monb (Ca)—65.3 kx
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Bakbinay cypakTapbl

Biniminai Texcep

1. DnekTpoHAAPAbIH aTOMAA OpHanacybl
2. MeTtangapgbiH, xumuanbik 6enceHginiri

Byn Benimae ceH 6ip FaHa AypbIC XayanTbl TaHAay apkblibl Xayan 6epyiH kepek.
1. bepinreH dopmMynanapAblH Kaicblicbl MoJieKyna 6obin Tabbliagbl?

A. Na.

a. S

B. CL.

B. P.

[1]
2. A3OT VOHBIHBIH, TypakThl 3EKTPOHAbIK, KOHGUIypaLMACk:
A. 2822p°
9. 3s23p?
B. 3s23p°
B. 2s22p°®
[1]
3. EH ayblp cy KypamblH KOPCETETIH CYAbIH MOJIeKyNanblK GOpMynackiH TaHaa:
A.D,O
9. T,0
BE. DHO
B. H,0
[1]
4. Cbizba 6oiibIHILA CybIK CyMEH SpeKeTTeceTiH MeTagap TobbIH TaHAa:
MeTann + ¢y — MeTaan oKCUAj + cyTek
A. Ca, Mg, Fe, Zn
9. Au, Na, Be, Ca
5. Fe, Zn, Be, Cu
B. Fe, Zn, Be, Pb
[1]
5. TeMmip Tezipek KOppo3usfa yIIbIPaiTbIH XYAeHi TaHaa:
Cy KyObIPbIHBIH Cybl.
. Cy KyBbIPbIHBIH, Ty3Abl €piTiHACI.
AnctnngeHrex cy.
Cy KyBbIpbIHBIH CiATIAIK epiTiHAiCi.

moo»

[11

" MOHBIHa COIAKEC KeNETiH 31eKTPOHbIK hopMyaa:
1522522p°3s?3p°

. 1s22522pf3s?23p°

1s225°2p°

1522522p°3s?3p®

PIOPQ

[1]
Byn Tapayaa 3 nikipaiH 6ipeyi Hemece bipHelleyi Aypbic 6oJybl MyMKiH. bepiareH mikipaepaiH spkalicbichl
JypbIC HeMece JypbiC eMec ekeHiH Tan. A-AaH B-fa geifiHri xayanTbl TaHAa.

A ] B B
1, 2 x3He 3 aypbIC. Tek 1 xaHe 2 aypbic. Tek 2 xaHe 3 aypbic. Tek 1 aypbic.
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m MeH — sepTTeywimin

Ty3napabiH, epiTiHAinepiHeH meTanpapabl any

MeTangap Xblay- XaHe 3AeKTPOTKI3MWTIK CUAKTbI GU3MKa-
NbIK KACMETTEpre: COFbIMABIBIK, MAACTUKANbIK, CybIKKa XaHe
bICTBIKKA TE3IMAINIK CUAKTHI MEXaHUKa/bIK KacueTTepre ue.
OcblHaal cebenTtepre GaisaHbICTbl MeTasAap ©HEPKaCiNTIH,
TypAi cananapbiHAa A3, TYPMBICTa Aa KoAAaHbIAAALL. Mbicansl,
MeTanAapFa Kyl Hemece MexaHUKanblk eHAey apKpelibl Ke3
KenreH niwiH 6epyre 6onagpl. OfaH aBToMO6UbL HasLekTepi,
KYPBUILIC KYPBINBIMAAPSI, TYPMBICTBIK KepeK-XapakTap, ato-
MUHWIA XoHe MBIC CbIMAAPSI, Kypan-caiimaH XacalTelH MaTe-
pviangap — MbIC NeH TeMip HerisiHgeri KyliManap xatazbl.

Metangap Tabufatra, HerisiHeH, KOCbIAbICTap TypiHAe, Tek
KeWbip MeTangap comTyma KyliHge, arHn Boc Kylae Kesgecedi.

EpTe Ke3geH 6actan agam angbiHaa enbek Kypangapsl MeH
Kapy-XapakTbl XeTingipy YWiH MeTangapasl KeHHeH any mace-
neci Typ. MeTangapgbl eHepKkacinTe any TacifiHiH, BipiHe rug-
POMETaNNYPIUANBIK S4IC XKaTaAbl.

3epTTey TakblpbiGbl — «<MeTangapabl TY3AapblHbIH epiTiHAInepi-
HeH any>.

Tankplp — eTe 6iniMkymap 6ana. On AnTait TaybiHbIH GekTepiHae, BykTbipma
CyKOAMACbIHbIH XaFa/layblHaa, EpTic e3eHiHiH aHfFapbiHAa Typaabl. KyH calibiH
TaHepTeH 0/ aTa-aHacbiHa KemekTecedl. Manabl Tay alblabiMbiHa aiiaan
anapagabl. Ce6e6i o skepalH Webi WyiriH. Tankslp ayeckoi GonFaHbiKTaH
KyCTapAblH, Kanai ya canatbiHbiH, 6ananaHaapbiH Kanail Gacbin WhiFapa-
ThiHbIH Bakblaan xypeal. bip kyHi Tankblp kapbiafaH kepai Galikamali,
YHIpAH Ty6iHe Tycin keTeal. YHripAIH Kabbipfanapsl Teric, GeTi axeciHiH
Manaxut KobauwackiHa ykeac 60a4bl COHAbIKTaH YHIPAEH LbIFY MyMKIH
60/Mazbl. YHIPAEH ON KYAbINTbIH CaHblAaybl Bap rpaHUT TakTaHbl KepAj,
6ipaKk xakplH MaHAa KiAT kepiHGedl. Anaiiga ecik KiATiHIH kelwipme GegepiHe
YKCAC 3aTTbl KOPAL

EcikTi awy ywin Tankslpfa kelipme 6eaepal naiaanaHbin, MbicTaH KiAT Kyto
Kepek. Tankblpfa ecikTi KiATNeH allyra kemekTec. Kemek peTiHae cukblpibl
KanLbiK, YCbHbIAALL OHbIH IWTHAE Mbillak, CIUPTLIAM, CTakaH, anloMUHMA
CbIM, TeMip LUere, Kepamuka biablc, KbickblLl, cipkecy epiTiHaic Gap.
KyMbICTbl 3Keke Hemece WafblH TOMTa opblHAayFa Gonajbl. 3epTTey
HaTUKenepiH:

* PowerPoint TaHbICTbIPbIAbIMbI;

. CTeHg;

* NnaKkaT peTiHae paciMaeyre 60nazbl.

Memandapdei any
yuwin maburu cy KesiH
naiidanaryra 6o1adei ma?

ABTOMOB WAL KOPMYChI

LWoibIH bigsicTap

Mblic cbiM

Monoant
KYPbIAbICTbI
FUMapat Kopychb
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B8 xumuspars ecenteynep

-anceipma KR
calikecTeHAipiHAEP.

©nwemMiep MeH enwem BipnikTepiH eszapa

m M N N n v p

cum? r r/MOAb = Monb! r/em* MOAb

2. KecTe AepeKTepiH KonjaHbin, ecenteyie KOAAaHbLNATLIH KeM AereHze yiul

bopMyna KypacTbip.
3. ThiFbI3AbIK, MOAb CaHbl KaHe MOAAPAbIK MaccaHbl e3apa BainaHbicTbi-
paTbiH GopMyna kas.

Kenemi 250 Ma DpneHmeiep KyTbiCbiHAAFbl OTTeK neH
KOMIPKbILIKbA ra3biHbIH, MaccacbiH ecente. Maccachl MOAAPALIK Maccara
TeH 60naTbiH BYN rasaapablH, keneMmi Helwere TeH? KaHgalh KopbiTbiHAbI
>xacayra 6onagbi? TaxipubeHi, bIkTUMan KaTenikTepiH TyciHAip.

2-Tanceipma «MonapabiK Kenem» enlemi yuwin ecentey GopMynacsiH
KOPBITbIN WhiFap. On yWiH Macca, MOAAPALIK Macca, 3aT Mealepi, kenem

CUAKTbI BALIEMAEPAT KOAARH.

¥l 3-Tanchipma KopuwaraH opTa TeMnepatypacbl 0° C-ka AeliH ToMeH-
Jece rasfapablH keneMi Kanait esrepetinii Ton 60bIN aHbIKTaHAap. MyHaai
e3repic HenikTeH opbiH anaibl?

Kpicbim P = 101325 MaxaHe Temnepatypa T = 0 °C kesiHgeri
KopLUaraH opTaHblH, XarAalibl KanbinTbl Aem aTanagsl. Kes keared
rasAblH, anbin TypaTblH MOAAPJbIK keneMi: Vm = 22.4am° /monb,
Vm = 22.4am3*/Monb. Keicbim P = 101325 Ma, Temnepatypa
T = 25 °C kesiHgeri KopluaraH opTaHblH XafAalibl CTaHAAPTTbI
Aen atanagpl. Kes keareH rasblH, anbin TypaTbiH MOAAPRIbIK,
Kenemi 24 am*/monb.

Vm = 24 am?/monb 25 °C opTalua cTaTucTUKanblk, 6eame
TemMnepaTypacblHa calikec Kefnegi.

WelEde] 1. KanbinTol
XaFpaliaa 54 1 cyAblH biAblpaybl
HaTMKeCTHAEe rasfapAbiH KaHaah
Kenemi BeniHeTiHIH ecenTeHAep.
XAMUANBIK, peakuna BapbichlH-
A@ HenikTeH Kenem e3repetiHiH
TYCHAIPIHAEP.

2. EcenTi Whirapy 6apbicbiH Tanzarn,
Ke3eHAIK anropuUTMiH KypacTbi-
pblHAap. ©3 aaroputMaepiHAl Backa
TON NTOPUTMAEPIMEH CanbICTbIPbIM,
eH TUIMAT KoAAbl TaHAaHAEP.

1-cypert. CyTek neH otTeT!
SNEKTPOAN3ATK any KOHAbIPFbICHI

«Besuiekmep caHbi»,
«MAcca», <KesieM» CuaKmoi
yrem3apdel karall esapa
6GailnaHvicmeipyra 601adei?

Benrini Temnepatypasa ocbl
ra3AblH, MONAPAbLIK MaccacsiHa
TeH KeneM MOAAPAbIK KeSiem
Jen atanagbi:

EH aybIp ras on — soAbdpam rek-
cadTopuai Ty3bl. OHbIH, ThIFbI3-
AblFbl 3.99 1/CM?, OHbIH OpTacbiH-
Aa NeHONAACT Kankpin, Ty6iHe
Tycneiai.

=

a3

0, ras

£l

5=

H,0, raz

2-cyper. bipael xafaaigars!
ra3s MoAeKynanapbiHbiH caHbl
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10. TypFbiH YiAnep HeMece XXYMbIC OPbIHAAPLI KeMipMeH He TaBuFu rasbeH KblnbiTbinagbl. Kemipal skaHe Taburn
rasAbl KoAAaHY epeKLlenikTepiH cunatTa. OcblHAAR OTbIH TYPAEPIHIH XaHy OHIMAEPIHIH XKblabibKal spdekTiciHe
3cepiH CanbICTbIp.

11. «®OTOCUHTES BeH ThiHbIC ANy YAEPICTERIHIH CanbiCTblpManbl cUNaTTaMachl» TakblpbiBbiHa Na3f KypacTbip.

Cypakrap ‘DoTocuHTes ToiHbic any
Kaitpa? Xnopoduan Bapnblk Tipi Xacywanap

Kaax?

KaHaal ras cikipineai? KemipTek anokcnai

KaHaalt ras 6eniHeai?

OpraHukanblk 3aTTap Tysineai

Cy BeniHeal

SHeprua kesi Xumuanblk, GainaHbic sHepruscs!

SHeprua esrepici " SHeprtaHbiH, Geninyi
? Q
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B Ne865-B
bacyra. 16.08.2019 x. ko koAb, Miwimi 84x108/16.
Kafazbl opcetTik. Kapin Typi «Segoe Ul». OdceTTik bacbiibic.

WapTTel bacna Tabafbl 17,64. LapTThl 6osyabl 6etraHbackl 70,56. EcenTik 6acna Tabafsl 10,0.
Tapanbivbl 1470 pgana. Tanceipsic N2

010000, Hyp-CynTaH k., Xycelln 6eH Tanan keleci, 21/1 fumapatsl,
«HazapbaeB 3uaTkepsik mektentepi» JBbY.

CaTbIn any >KsHe XeTKizy Maceseci 6oibIHILa
+7 (7172) 235-235; +7 701 0235 235 TenedoHaapbiHa Hemece

store@nis.edu.kz MHTEpHET-AYKEHiHE, @NIS_oQVLYQ, 'i NISoqylyg xabapaacbiHpiz
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ATomparbl SNeKTPOHAAPAbIH, KO3FanblCbl

Amom3a snekmpondap Kanail Kosranade?

7-ColHBINMAH GMOM Kypambul Mer neptodmelx Kecme
KypoitsiMelr GlreciH. [eptiodmelx kecmeder amomdap
mypanu! He 6iyze GonambirL! My pasl ecke mycip.

1-ranceipma OKyLLbl afacbiHbIH XUMWUA A3NTepiHeH MblHagal KecTe TypiH-
A€ri 3kasbaHb! Taybin angbl.

ATOMARIK 3nemeHT TanGace! Hempoﬂunap, SromEETE S npo'ro!map, CanbIcTblpManbl
Hemipi aTaybl n p aToMABIK Maccackl, A
9 Auruia B 7 8 3 12

Helue anemeHT GepinreH? KecTeHi ganTepine cbi3bin anbin, keTneldTiH ge-
peKTepMeH TONbIKTLIP.

AKpobBaTTbIH AeHrenekke KaTbicTbl {1-cypeT) skaHe keMipTek
aTOMbl 3NEKTPOHAAPbIHBIH, KO3FaNbICHIH CanbiCTbip (2-cypeT). ©3 accolna-
LMAH, SKaHe aTOMAAFbI 31eKTPOHAAPABIH, KYAIH MOAGNbACY MAGACH! Typanbl
alTbin Gep.

ATOM KypblbiChl Typasbl 3aMaHayy TeopUsiFa calikec anek-
TpOH — Tepic 3apagbl 6ap Henwek. l4poFa XakbiH opHanackaH
3/1eKTPOHAaPA bIH, SHEPrHA Kopbl as 6os1agbl. AApo aliHasa-
CblHAafbl Kypaesi TpaekTopus 6olblHLE YHEMI KO3FanbICTa
60naTbIH 31eKTPOH BaFbiThl MEH XbIAAMAbIFbIH aHbIKTaY KMbIH.
SHeprvsAHbIH, MaHIHE XaHe Ko3fany TpaeKTopuAckiHa Balina-
HBICTbI 3/1EKTPOHAAP 3/1EKTPOHABIK, BYAT Ty3eai. by — yHemi
KO3FanaTbiH 371eKTPOH BonaTbiH LUK KeHiCTiK. ATOMAa 3/1eKTPOH-
Aap AAPoAaH apTyllbl KaLUbIKTbIKTa 3HepreTUKanblk AeHreige
peTiMeH opHanackaH. SHepreTuKanblk AeHreligeri anekTpoHaap
caHbl N = 2n? dopMynacbiMeH aHblKTanagbl.

fanbiMgap 31eKTpOMarHWTTIK KyliTep ecebiHeH 31eKTpoH-
AapdblH AApoAarbl NPOTOHFA TapTbLIATbIHbIH, 31eKTpoHAap
apacbiHga Teby KyLli 60AaTbIHbIH aHbIKTazbl.

AtoM anekTpBelitapan 6o/faHAbIKTaH aToMaapAaH TypaTbiH
ZieHerlep KanbiNTbl Xargaiida Hes 3apagka ne. CoipTkpl Xafgaiinap
o3repreH Kezge 3/1eKTp 3apAabl Naiga 601ybl MyMKiH. Mbicabl,
aBTOMOBMAL TYTKAChIHA KOAbIH, TUreHAe HeMece CUHTETVKagaH
TiriAreH KMimMgi LWeLlKeH Ke3Ze 31eKTp YILKbIHbI Naliga 6onagbl.
Erep antoMWHWIA aTOMbIHbIH, 3/eKTPOHAapbiHa BafbiTTasFaH
Ko3FanbIc Hepce, aNtOMUHWIA CbiMga 31eKTp Torbl Naliga 6onagbl.

1-cypeT. Akpobatrap

Benrini 6ip n sHepre-
TUKanbIK AeHrefinaeri N 3nekTpoH-
Aap CaHblHbIH, XaAnbl MeawepiH
ecentey ¢opMynachiH aHbiKTa.
MbiHagali ManimetTep Genrini:

Aenreid | Aenreitaeri
HeMipi, | 3neKTpoHAapAbIH,
n €H, Ken caHbl, A

1 2

2 8

3 18

4 32

Opbip 3NEKTPOHAbIK Kaybl3Aafbl
3NEKTPOHAAPAbIH, MakcUMan cabl
TYpanbl KOPbITbIHAL! Kaca.
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m PeareHTTepaiH, 6ipiHiH 3aT MaccachlH TabyFa apHa/nfaH ecen.
20 1 KanbLUAAIH cyMeH apekeTTecyi kesiHae Ty3inreH KanbLnii TMAPOKCUATHIH MaccacbiH ecenTe.

Bepinreni: LWewyi:

méCa) =20r 20+ o

Taby Kepek:

m (Ca(OH),) =2 Caw + 2H20‘(7 - CG(OH)gw + sz
40r 74r

20 r (Ca) —xr {Ca{OH),)
40 r (Ca) — 74 r (Ca(QH),)

2074 71)
x=
40r

=37r

dKayabbi: m (Ca(OH))) =37

Ecenti o3 6etiiMeH woifap. Tenaeyderi ap6ip dopmynara Mr Hemece Ar kasyaaH 6acta. Mr Hemece

Ar MaHIH koabdULMEHT caHbiHa kebelT. KecTegeri ManiMeTTepAl naitganarbin, ecenti WhbiFap.

PeareHTTep BHimaep
Kanbumidais, el o
P/H {Cat o Cy (H,0) maccackl TMAPOKCNAiHIH, CyTek {H,} maccachl
{Ca(OH},} maccacki
1 40 r 36r ? 2r
20r ? 37r il
1351 1215 24975 ?

CypaKTap MeH Tancbipmanap

1. PeakuusaHbH GepinreH cbi36acblH XoHe MblHaAai TeHecTipiareH
TeHaeyal nailgananbin: 4Na + O, 2Na,0 Maccacol 42.0 r HaTpuit
OKCUATH TY3Y YLUITH OTEKMEH apeKeTTecy kepek HaTPWIA MaccacblH Tar.

2. ANlOMUHWI oTTeKneH apekeTTeckeH Keszge 102 r anioMUHUiA oKeual
Tysingl. Peakuuara TyckeH oTTeK MaccachIH Tan.

2. MbIc Kbi3AbIpFaH Kezae oTTekneH apekeTrecin, mbic (1) okcmai
TY3inAlL
_ CQu+_0,-__Cuo
A.19.2 1 MbiC apeKeTTecce Helle rpaMM MbiC OKCUAT Ty3ineai?

@. 16 T MbIC OKCUAT TY3IArEH, OTTEK MaccachblH ecenTe.

4. bBepinreH cbizba 6oMblHWa A3NTepiHe ecen WapTblH KYPacTbIpbIM,

ecenTi WhiFap.

781 Xr 5r

A, + 2HO, = 2KOH +H,

00
s
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CyTeK — TOTbIKCbI3AaHAbIPFbIL

KynneH rastapizal cyTekTi knHayra TMimMcis exi aaicTi Tankpl-
NaHzap. ©35epiHHTH YCTaHbIMABRbIHABI TYCTHATPIHAEP. a3 SKUHaYAbIH 9pTYp-
ni agicin ataHgap. CyTek anyFa KaxeTTi peareHTTepAl aliTbiHAap.

¥cmemraH Kypan-KaBAblK NeH peakTUBTEP KUbIHTbIFbIH KOA-
AaHbliN, CyTeKTi any XaHe 3epTTey skocnapbiH Xaca. TaxipubeHi sacay 6a-
phicbiHAA KayinCi3AIK TEXHUKAChIH cakTaMaraH XaFAaiga 60aTbiH MyMKIH
TayekenAepa ait.

Kypan-xabapIKTap: eki MeTann TaraH, enlleyill Kacblk, raseTkisril TyTik,
LWbIHbI TaMLUYbIR, YpiMLIe (TpyLIa), ChlHaybIKTap, 3KCUKATop, SKaHapFbl, 31ek-
TPOHABIK Tapasbl, XUMUANbLIK CTakaH.

XMUANBIK peakTUBTEP: AUCTUALEHTEH CY, TY3 KbILIKbIAbIHbLIH, epiTiHAld,
TYAIpLIIKTEAreH MbIPbILL, MarHWiA YHTaFbl, MbIC OKCUAL.

CyTeKTi any, KUHay, KacueTTepi Typanbl KOPbITbIHAL! Kaca.

TonneH TankblnaHzap.

1. CyTexti any yWiH KaHAaN MeTann KONAaHbINAbI?

2. Exixarpaiiparbl cyTeKTiH peniH aHbiKTaHAap.

2. Tarahfa Ke/ileHeH OpHaTbUIFaH CbiHayblKTa KaHaail eHiM naiiza 6o1aabl?
©3 ycTaHbIMAAPbIHAbI TYCHAIRIHAEP.

3epTxaHaga cyTek GenceHAl MeTangapAblH CyMeH >oHe
KbILKbIJ epiTiHAICIMEH OpblHOacy peakLMAChl HOTUXeCiHAE
asblHagbl. PeakuusHbIH, Xanmbl cbi36achbl:
2Me,, + 2H,0, — 2MeOH

2Me, + 2HA - 2MeA

H2
H

(o T Moy

oy} oy Moy

1-cyper. a3 xuHay agictepl

Cymexk fapelui Kemenepinde
Kanail KoAdaHeLradwI1?
Cymekmir Fapoiul
3eiMbipandapeiHda
KONBaHbUTYbIHbIH eKi
Garbimbid ama.

TOTBIKCBIZAAHABIPFbIL — TO-
ThIKTLIPFbILIKE 3N1eKTPOH{Aap)
BepeTiH 3NeMeHT He KOCblAbIC.
DneMeHTTIH, TOTbIKCbI3AaHAbIP-
FblLll KACHETI aTOMHbIH, CbIPTKbI
KabaTbiHAAFLl 3N1EKTPOH He-
FYpAbIM a3 6onFaH calbiH apTa
TyCeal.

2-cypert. Cuntesre
apHanfaH KOHALIPFbI
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XvMUSINbIK peakuus KblnaamabiFbiHa

)KSHe Tene-TeHAiriHe acep eTeTiH dakTOopnap

KenTereH XUMUANbIK peakLuanap KalTbiMabl 60bin Keneal. Kaitoimab!
peakLuanap peakuuanbik skyleae 6actanksl 3aTTap MeH peakups eHim-
AEPiHIH KOHLeHTpauanaps! yaksiT 6ipairiHae earepMelTiH XUMUANbIK Te-
ne-TeHAIK opHaybIMeH cunaTTanazsl. XUMUANbIK Tene-TeHAIK KMl TypakTbl
afjainapaa caktanagbl. Erep Ae peakuuara acep eTeTiH Xarainapabi,
6ipiH e3repTce, yakbIT eTKeHAe yie kaHa Tene-TeHAIK kyiiHe aybicagpl.
MyHaaR aybiCyAbl XUMUSbIK Mene-meHBIKMIH bifbiCybl Aen aTaigsl.

Jle WaTenbe NpUHLANIHE call KaHBbIP KblLIKbLAALLAbIFbIHbIH
apTybiHa acep eTeTiH pakTopaapab! aHbikTa. XKaHBbIp CyblHbIH, KYpaMbl Mbl-
Hajal peakLUMAMEH cuNaTTanazsl:

Sozw+ H2OV7

S Ofinan xare ASTTTEpIHE XMMUANBIK PeakLLMA Xbl1AaMAbIFbIHA
acep eTeTiH pakTopAapsbl XKas.

~HS0, . +Q

stcym™

<XUMUANIK PEaKLMAH biH KbLAAAMABIF bl MEH XUMUANbIK Te-
ne-TeHAIKTIH bIFbICYbIHa 8pTYPAT PpakTopAapAbIH Scepi» fereH canbicTbipyFa
apHanFaH KecTeMeH TaHbIChIM, KOPbITbIHAbIHbI TY3KbIPbIMAa.
MaTiH B0MbIHLIA TOPT TECT TancbipMachiH KypacTsip.
XUMUASbIK PEaKUUsHbIH Kol1Bamblfl MeH XUMUALIK Mene-meHoik-
MiK biFeiCybiHa apmypAl pakmopnapdeir acepi

1 2 3 [a
KepcerinreH acepre jxyiie peakumnsacel
Peakuma
Scep ety XuMnAnbIK Tene-
dakropnap e HBIAAMABIFBIHA i en
acepi
i Tene-TeHAiK bifbIcaAbl
HbINAAMADIFbI B L
KoHueHTpaLua | XKoraps! ApTazbl KocbinfaH 3at
{peareHTTiH
HeMece eHIMHIH)
KOHLIEHTPaLIMACHIHbIH,
azato aFbiTbiHa Kapai
ToMeH Kemuai TaycbinfaH 3at
{peareHTTiH,
HeMece eHIMHIH)
KOHLEHTpaLIMACHIHbIH,
Kebeto 6aFbiTbiHa Kapal
Temnepatypa |XKorapsl ApTazbl DHAOTEPMUANBIK,
peakuua GarbiTbiHa
Kapa#
TemeH Kemuai KIOTEPMUANBIK,
peakuua GarbiTbiHa
Kapa#

XKaHbbip MeH Kap
KoliKbiIObITbIFbIHbIH,
apmyeira Kandail maburu
y3epicmep acep emedi?

ARFalll PeT «KbILIKbLA KaHBbIP»
TEPMUHIH 1872 XKblbl aFbIALbIH
fanbiMbl PoBepT AHryc Kon-
AaHAbl. Of ayaHblH, nacTaHyblH
3epTTesl. «Aya MeH XaHBbip:
XAMUANBIK KAUMATONOTUAHbIH,
Bacraybl» KiTabblHAA FanbiM &H-
AlPICTIH KbIWIKbIA XKayblH-LUa-
LWbIHHbIH, apTyblHa acepiH atan
oTTi. Anaiiga, eHaipic opbiHAapbl
AaMblMaFaH Kesje Ae XaHbblp
CyblHbIH, OPTachl KblLKbIAAbIK,
60onaTbiH.

ATMochepaHblH  OTbIHHbIH
3UAHALI XaHy eHiMaepimMeH
{KeMIpPKbILIKbIA ra3bl, a30T OK-
cuATepi) NacTaHyblH aBTOMO-
BUNLACPATH KO3FaATKbILUTAPbIH-
A@ KaTaqu3atop: naatuHa meH
nannaguiAeH XacanfaH metan-
JbIK TOPAbI NaliAanaHy apkblibl
azaiityra 6onaabl. byn MeTangap
BeH3UHHIH, KaHy eHIMAepIHIH
3UAHABINbIFLI a3bipak, 3aTTap:
KEMIPKbILLIKbI Fa3bl MEH a30TKa
aliHanyblHa acep eTeal (cyper).

Maiigananbinean Ho

Ta3AAPALI WLIFaPLnYSL, Co
2 Y

: Y

Katanuzatop
co

No, =
NC- Maiaanannan rasgap

ABTOMOBUALATH KaTanusgik
BelfTapanTaHbipFbillibiHbIH cypeT
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XUMUINbIK peakumsanapablH, XbUgaMmabirbl

eiiocKon

Peceitnik naneoHTonormap AkyTuasars flaxos apain-
AapblHAG MaMOHTTbIH, 6Te XaKcbl cakTanfaH Kai-

AbIKTapbIH TankaH.

Cen:

¥ aToM KypbIbiCch;
MeTanjap MeH onapablH GenceHAainir;
' Basty kaHe KblnAaMm TOTbIFy;
V' BenlueKTep TEOPUACH TYPFLICHIHaH
XAMUANBIK KyBblAbICTap Typansl BineciH,

Byn Tapayaa:

¥ Basy skaHe Tes XypeTin peakuuanap;

¥ XUMMATIBIK PeaKUMa KblAAMABIFbI
peakLmA KblAAaMABIFbIHbIH, PeaKLIUAHbIH,
KYPY LIapTbiHa Tayenainiri;
peakLua KblAAaMAbIFbIHA acep ety
dakTopaap Typansl 6ineTiH GonackiH.

Cen:

V' peakuua KulAAaMABIFbIHbIH

XKatyapdei kandeikmapet
HeJliKmeH eme XaKcbl cakmaaraH?

XAMUANBIK, peakLAanap spTypAl XblAAaMAbIKNEH Xy-
3ere acagpl. Mbicaibl, XapblabicneH KypeTiH peakLus-
nap nespe Xypeal. Tay KblHbICTapbIHbIH 3Kblay acepiHeH
By3biNybl Y3aK YakblT apanbiFbiHAA KYPCe, TaCKeMIpAH,
Ty3inyiHe MUAANOHABFaH Xblngap KaxeT. KyHHIH xa-
PbIFbI MEH Kby XUMUAIbIK PeaKLUMAHbIH XbL1AaMAbIFbIH
apTTbipagbl. HenikreH keitbip peakuuanap 6asy, an keli-
6ipeyi XKblagaM Kypeai?

Kanall ofinalicei, MyciH Heaikmen
6y3bLiadel? Byseiaydel mesdemy Hemece
Gasynamy yuiin Kandall xardail Kaxem?

o3repyiH 6enLekTep TeopUACh!
TYPFbICbIHaH TYCIHAIPE anachiH,
XAMUANBIK peakLUa XblAAaMAbIFbIH BIAYATH yAKeH
NpakTUKanblk, MaHbibl 6ap. Mbicanbl, «KasakMbic» 1pi
eHAIpICHAE MbiC NeH KYMICTIH eHATPINETIH MeALepi, Ky-
MbICLIbINAPAbIH XKanakbicbl MeH Naiga KeHHIH, aaeKTp-
6anKkbITblly XKblaAaMAblFbiHa BainaHbicTbl Gonagbl.
CoHgbikTaH BepinreH yaepicTiH XblaAaMabIFbIH GinyAlH,
MaHpi3bl 6Te 30p.

TipeK cosaep MeH yrbimaap:

KUHETAKa, peakLUAHbIH, opTalla XblAAaMAbIFbl,
peakLMa KblIAaMAbIFbIHA acep eTeTiH pakTop-
nap, 6enlIEKTEPATH COKTLIFbICY TEOPUACH], BETTIH,
ayfaHbl, 6ellekTep enlleM, peakLUaHbIH, TUIMAT
KaFfainapbl, GHAIPICTIH 3KOHOMUKaNbIK TUIMAAITT.

TleHapanbik GainaHblcTap Peakyus swiidamdsirsina Kandal
dhakmopnap acep emedi?

30 °C TeMnepaTypa XaffaiblHAa HaH nicipeTiH
ALLITKbIHBIH, KOBEH KbIAAAMABIFLI apTaTbiHAbIFbI
6enrini. byn yaepicTin xypy ceGebiH TyciHaip.
Peakuusa Kbl1AaMAbIFb!| MeH TeMnepaTypaHb! kanait
HalinaHblcTbipyra 601a4bl?

CeH «®u3nKa» KypcbiHaH MofeKynanapablH, 6eii-
BepekeT Ko3FanyblHbIH TeMnepaTypa KeTepinreH
calblH apTaTbliHbIH 6ineciH. by peakuua Xbiagam-
AblFblHa Kanai acep eteai?

Peakuus XbllaMAbiFbl apekeTTecyill
TbiHa GalnaHbicTol. CeH MeTanaal
6alinaHblCTbl cyMeH 3pTypAi Kbl
ceTiHiH 6ineciH. HaTpuid, kaauid

Aap cyblk, cyMeH apekeTreces|.
TeMeH MeTanjap, Mbicab, Tl
Kesze FaHa apekeTTecesl. Xumus
nai XbliaamaatyFa 6oaTbIHAE
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Bakbinay cypakTapbl

Biniminai Texcep

1. OTTek — anTocdepagarbl eH Ker TapafaH XUMUSABIK 3JEMEHT.
KecteHi gantepiHe cbizbin an. OTTeKTiH Kypamablk MewepiH Xep kabbikTapbIMEH CaKECTEHAIP.

XKep KabbIKTapbi Maccanbik Kypambi ( %)
1. flutocdepa A 23
2. Tnapocoepa o. 47
3.  Artmocdepa b. 65
B. 89

[3]
2. TabwfaTra OTTEK €Ki aNN0TpONUsbIK Typae 6onaabl.
2.1. OTTeKTIH annoTponuAbIK TYpe3repicTepiH ata XsHe onapAblH MOAeKyAanblK hopMyaanapbiH xas:
A. Ataybl dopmynacsl [11
9. Ataybl dopmynacsl [11
2.2. XKepgiH 6eTki kabaTblHAa Xyka KOpFaHbILL KabaTblH Ty3eTiH, aTMoChepaHbIH, Xofapbl kabaTblHAa XypeTiH
yaepicTi BeliHeneiTiH TepMOXUMUASBIK peakLMA TeHAEYiIH >Ka3bin, TEHeCTip.

[1]
2.3. Ocbl ra3 kabaTbIHbIH MYMKiH 60/1aTbIH CafjapblH cunarra:
A. [11
9. [11
3. CypeTTe 3/1eKTp TOTbIHbIH, SCepi apKblibl Cy/bl alibipyFa apHasfaH KOHAbIPFbl BepinreH.
A. CyablH 31eKTPOAUTTIK biAblpaybiHbIH peakLWs TeHAYiH Xa3.

11

9. Opbip cbiHaybIKTafbl OHIMAI aTa:

A 9 [11
B. ©3 KOPbITBIHABIHABI TYCIHAIP. 2]
B. Opbip cbiHaybIKTafbl razjblH Kypambl Typasibl KOPBITBIHABIHAbI ASAeNAeRTiH SAicTi

YCbIH.

A [11

9 [11

. Erep anekTposuns keziHge 0,4 MoAb raz biabipafaH 60.1ca, an razapiH kenemi 6enme
TeMrepaTypacblHia /LUeHCe, A CbIHaYbIFbIHAAFbI Fa3jblH KOAEeMi MEH 3aT MeJ-
LWepiH ecenTe.

[2]

4. DHAOTepMUABIK, peakumsanap yiiH bactankbl 3aTTap MeH eHIMAEpAi CaliKecTeHaip.

BacTankbl 3aTrap Peakuus eHiMaepi

3H,, + WO, = = 2NO,, - 180 k/lx

ANH,, +50,, = =W, +3H0,-Q

H,, +Cl= =4NO ,+ 6H,0,, + 902 k/x
TS =2HC,+Q

[2]
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HaTpuii Typanbl sypbic nikipai TaHaa.

1. Na aToMbIHbIH, 31eKTPOHABIK popMynacs!: 1s2s22p83s!

2. CymeH apekeTTeckeH Kesje M1aPOKCHA XKaHe cyTek Tysineal

3. TMepuoaTbik KecTegeri opHbl: 3 nepuos 1A Ton. |

[ m
1. A MeTaibl cyMeH apekeTTecnelil. I
2. B MeTanbl cymeH rmapoKck, Ty3in apekeTTeces|. I I
3. C meTanbl cyMeH oKCWa Ty3in spekeTTecesi. e &) &
\ \ \ M1
By TapayAa cypakka Kblckallla Hemece KeHeltinreH skayan 6epyi kepek.
WoH - 6ip Hemece GipHelle 3nekTpoH 6epy Hemece Kabblnjay yAepiciHae Ty3ineTiH sapaaTanraH Genliex.
9.1. KanbLuii aToMbIHaH MOHHbIH, Ty3iNy TeHAEYiH Xa3.
1
9.2. KanbLuii MeH KyKipT aToMAapbiHaH Ty3iAreH KOCbIAbICTbIH MOAeKynanblk GopMynachbiH AanTepiHe sxas.
1
9.3. TysiAreH KOCbIbICTLI aTan Kep.
11
9.4. Monekynajafbl aToM MEALIEPIHIH apakaTbiHAChIH aHblKTa.
1
9.5. Monekynajafbl aTOMAAPAbIH MACCanblK apakaTbiHAChIH aHbIKTa.
[2]
9.6. Ocbl KOCbIALICTaFLI XUMUANBIK 2NEMEHTTEPAH Maccanblk yaeciH ecente.
[2]
9.7. MbIC, TEMIp, MbIpbIl, aATbIH METaNAaPbIHbIH, BeAceHAIIK KaTapbiHAaFL! KaNbLUA aTOMbIHbIH, OPHbIH
aHbIKTa.
1
9.8. Xumunanbik peakunanapablH TeHecTIpiareH TeHAeyAepiH ganenjen, 3 nikipiHAl TYCHAIP.
[51
9.9. Erep TeMip MeH cy @3apa apeKeTTeckeH Kesje cy OTTekKe kaTTbl 6ait 6onca, KaHAal peakuua eHiMaepi
Ty3ineai?
11
9.10. Xumuanblk, peakLna TeHAeYIH Xas.
[2]

Bapabisbl [25]
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S-Tarncsipma BepinreH eswemMaepaid, MaHiH ecenTen, KecTeHi AanTepiHe Cbi3biN asbin ToATbIP.

M, r/ e e il
SO m, r V(Km, wons |V (ex) moms | Me MOSB | N | N, Mosb

Otrek 045

CyTex 8

CypakTap MeH Tancbipmasnap

1.

Monb caHbl 1 6onFaH Xafaanaarbl kenemai ecen- 2. Erep otrek P = 101 325Ma, T = 0 °CkafaarbiHaa

Tey bopMynachkliH TaHAa: TapanatbiH 60/1ca, 3 MOJIb raz anaTblH Kenemai
a) V=m/p; ecenTe:
a) V=nM/p; a) 224 am3
6) V=M/p; a) 72 am3;
B) V=n-V. 6) 24 am3;
B) 67.2 aMm°.
Kanbintel xafgaitga 34 r KyKipTcyTekTiH kenemi: 4. KanbinTbl >Kafjaitga 2 Mob ras anatblH keaem:
a) 72 am?; a) 224 am3;
a) 224 cv3 a) 44.8 cw?;
6) 24 am3; 6) 24 am3;
B) 224 amd. 2) 48 am3.

MeanumHasa xacaHzbl TEIHBIC aayAbl CaKTan Typy YLLiH OTTeK XacTbIKTapbl
KONZaHblaabl. 1 CTaHAAPTTbI OTTEK >KACTbIFbIHA K. K. 6.72 /1 OTTEK Cblsbl.
By oTTekTiH KaHaal MaccacbiHa calikec kenegi?

KapTon eHiMainiriH apTThipy ywiH xasaa 1 ra (10 000 m?) ericTik xep-
re 12 ToHHa ammuak cenutpacel (NH,NO,) kongaHbliaabl. 2 Xy34iK Xep
yAecKiciHe KaXKeTTi aMMUaK ceNMTpachiH KOAAaHy YILiH KaXeTTi a30T Me-
Lepi anblHaThIH aya KeJjeMiH ecenTe. KeseM MSHi KanblnThl Xafgaisa
asnblHagpl.

7 T Kbl3faH TeMip MeH cy Bybl spekeTTeckeH Kesge raz 6eniHgi. Kaasintel
Xafgaiiga 6yn KaHAal kesemre colikec KeseTiHiH ecenTe. XKayabblH Hyk-
TefeH KeiliH 6ip Gearire geliiH >XybikTa.

Bec auTtpnik cytek HannoHbl razbeH ToaTbipblifaH. Tapasbl TeHenyi
YyWiH oTTek 6ap GannoHAbl KaHAal KeieMMeH TOATbIpY Kaxet? K.ok.
By OTTEKTIH kKaHAali mMaccacbiHa calikec kenegi? bannongap Gipaei
canmakka ue.

KanbInTbl Xafsaiiaa rasfa HeNiKTEH KON KEHICTIK KaXKeT eKeHiH TyCiHAip.

3-cypert. CyTek XoHe OTTeK
razZapblHbIH, Maccachl
MeH KeNeMiH CanbiCTbIpy
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ONeKTPOHAbIK KOHIUTYPaUnS

laywsin 6apa xxamkad am neH 31eKmpoHOapObIH KO3FaNbICbIH
canvicmbipy dypuic den otinaiicelH 6a? KyH >yiieci
FANAMUIAPIAPLIHLIH, KO3FAIbICbl MYpansi He 6ineciH?

DNEeKTPOHHbIH, HaKTbl OPHbIH aHbIKTay KWbIH, Bipak 31eK-
TPOHAAPABIH, KO3FanbICbIH bomkayFa bonaabl. INeKTpOHAAPAbIH,
KO3FaNbICblH €N1eCTeTY YLUiH «31eKTPOHAbIK OpbuTans» AereH Ty-
CiHIK KonAaHblNaabl. KebiHece 31eKTPOH KO3Fanybl MYMKIH S4pO0
aliHanacblHAafbl KEHICTIK opbumasie fen atanafbl. JHeprusFa
HalinaHbICTbl 1EKTPOHABIK OpbUTanbAapabiH, NilliHi MEH MeALlepi
9pTYpAi 60AYbl MYMKIH. ATOMAQFbl 31€KTPOHAAPABIH, KYWIH a3y
YLUiH MblHagaw benriney konaaHbLIajbl: S — WapTapi3gi opbuTanb-
aap (1-cyper), p — raHTenbTapi3i NiWiHAi opbuTanbaap (2-cyper).

CyTek atoMbliHAa 6ip 3n1ekTpoH 6onaTbiHbl Henrini. CyTek
3/IEKTPOHbIHbIH, KO3Fa/bICbIH LIAp — S-0pbuTanb TypiHae kepce-
TeAi. DnekTpoHAbl bafaaplua apkblibl benarinen, s-opbutanbFa
COMKEC yALLbIKKA OpHanacTblpy KabblngaHfaH (1-cyper).

JNeKTPOHAApP CaHbl, OpbuTanb NiliHi XXOHe SHepreTuKanbIk,
AeHrenenep anekTpoHAbIK GopmynamMeH kepceTineai (3nek-
TPOHAbIK KOHbUrypauusanap).

S-3/1IeMeHTTepre cyTeK, reJIMin MeH NepuoATbIK KeCTeHiH,
BipiHLWIi XaHe eKiHWIi TobbIHAa OpHanackaH MeTanjap >aTa-
Abl. EKiHWI nepuoaTaFbl s-31eMeHTTep: IUTUIA MeH HBepuannn
XOHe p-aneMeHTTep: 6op, KeMipTek, a30T, OTTeK, GTOp, HEOH.
SHeprua MaHAepi XakblH 31eKTpoHzap b6ip 3HepreTukanbik
AeHrenge Hemece AeHrenweae 6onagpl, 6ipak MarHUTTIK epicke
KaTbICTbl epeKLIeNeHei XXaHe KapaMa-Kapchl CMMHAEPI — 31eK-
TPOHAAPAbIH, avHany 6afbiTbl 6onaabl. [eann NEPUOATLIK, Kec-
TeHIiH, BipiHLWi NepuoabiHAa OopHanackaH. leanngi eki s-anek-
TPOHBI BipiHWIi fgeHrengeri 6ip opbutanbga 6onagbl (4-cyper).

TypAai TyCTi aye WwapaapbiHaH apTypAi NiWiHAi p-aToMm opbu-
Ta/bAAPbIHbIH MOAEANIH Xaca. X, Y, Z KOOpAMHaTa ocTepiHe YLWiHLWi nepuoa-
Tafbl €Ki 3/1EMEHTTIH, P-3/1eKTPOH MoAenbAepiH Xaca. OnapablH, 371eKTPOHAbIK,
KOHOUIypaLmanapblH >Xas.

Jlntnngen 6actan 6-cypeTtTe KOPCETINTEHAEN eKi feHrenLe-
AeH: s-aeHrenLe (bip opbutanb) MeH p-AeHrenleseH (yw op-
6uTanb) TypaTbiH EKIHLLI SHEPreTUKaablK AeHren Tona bactanabi.
YwiHwi aeHrenge s, p, d-aeHrenwenep 6ap. d-geHreneciHae
OHfa JeNiH 21eKTPOH OpHaiacatbiH 6ec opbutans bap. d-anek-
TPOHAAPMEH TONTLIPY CKaHAWUA aTOMbIHaH bacTanagpl.

---N

~ o R
~ i
’ L ~ — — ‘
e : o
y i X
1

1-cyper. 2-cyper.
s-opbutanb p-opbutans

H + 2nement Tanbach p -
1

L ATOM AApOCHIHbIH,
3apagbl (3NEKTPOH CaHbl)

T DHepreTukanbik aeHren
1 HeMipi

S e— DHepreTUKablk AeHrerLe Tuni
3-cypeT. CyTeKk aTOMbIHbIH, 3J€eK-
TPOHAbIK OpbuTanbIHbIH rpadurka-
AbIK BelHeci

H = Xumuansik anemeHT TaHbacsl

— Ocbl geHreiwegeri
1! anextpoHaap caHbl

L SHepreTuKanblK AeHreiwe
(opbuTans) Tuni

SHepreTUKanblK AeHreid Hemipi

2He %

152

4-cypert. [ennid aToMbl KYpPblbl-
CbIHbIH, MOAeN MeH 3NeKTPOHAbIK,
KOHPUrypaumacel

dneKTpoHAbIK KOHPUrypauma
— SPTYPAi 3HEpreTUKanblK AeH-
revinep meH opbutanbgap 60i-
bIHLLA 21EKTPOHAAPABIH aTOMA3
Hemece MOeKyAacbiHAA (HeEMe-
ce Backa KypblabiMAa) opHanacy
dbopmynacel.

15225’
i 21 [T1]
s [Z
1[4
s

5-cypet. JIMTURAIH 3NeKTPOHABIK,
dbopmynacel
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MeTanpappapbiH, KblWKbNAAPMEH peakumsinapbl

Eeep cipie KpbitlikbiIbiHbBIH epimindici 6ap cmakanFa KyMic mubiH
MeH aimbiH cakuHabl caaca, KaHdail eseepic 6onadel (1-cypem)?

W g——
w | s
- =
= =
] 100 | 00
\ ) \

1-cypet

KbiLKpi1
MbipbiL
Cy

H,®

NS
2-cypeT. MbIpbIWTbIH, KblLKbLA

h 0
ChiHayblK—— | ——ChiHaybIK

Fas —

o &
= XKaHbin
XaTkan
WwhipbI

e — T

Marhmit @

3-cyperT. CyTeKTiH, >KaHyb!

epiTiHainepimeH apeketTecyl

Memandap 3-cypemme
Kepcemineerdell KbiliKbIMEH
apekemmeckeH ke3de

Kandaii 2a3 6eniHedi?

Heze onbt meHKepineeH
CoIHAYbIKKA XUHadsI?

KocbinbIc NeH 31eMeHT (ak 3aT) apachiHAa XaHa KOCblabic neH 6acka
3NEMEHT Ty31AIN 3KyPeTiH peakLuanap opuiHEacy peakyusce: Aen ata-
NaTbiHbIH 6ineciH.

OpblHBacy peakLMAChIHbIH, Kaanbl Typi MeTangapablH KblLKsiA4apMeH
SKaHe Ty3AapMeH peakLAnapbiHa KaTbiCTbl, 04 TOMEHAE KepceTinreH:

AB+C=CB+A

Kuitukeindap meH Koliikel10apObiH KaadeiKmapeiHeir gopMysace! MeH amayet

Kblwkbin/Acids KbIlWKbLA KanabiFbl/Acid residual
Ne | Ataybl Name Monekynanblk, | Ataybl Name Popmynach
p/H bopmynack!
1 A30T KbllKblAbI Nitric acid HNO. HuTtpat nitrate NO;
2 WNoacyTeK KblLKbiAb! Hydroiodic acid HI WNOANA iodide I
3 BpoMcyTeK KbilKblbl Hydrobromic acid | HBr 6pomug | bromide Br~
4 | XnopeyTek KplLKblAbl Hydrochloric acid | HCI XA0OPUL chloride [y
5 PTOPCYTEK KblLIKbIAb Hydrofluoric acid | HF $Topus fluoride F
6 A30TTbl KbILIKbIA Nitrous acid HNO, HUTPUT nitrite NO;
7 KyKipT KblLIKbLALI Sulfuric acid H,50, cynbat | sulfate 50
8 KyKipTTi KbILUKblA Sulfurous acid H,50, cynbdur | sulfite 503
9 KeMip KbilKblabl Carbonic acid H,CO, kap6oHat | carbonate | COZ”
1 KyKipTeyTek KblLUKblbI Hydrosulfuric acid | H,S cynbdug | sulfide 555
il Pocdop KblLKbIAb! Phosphoric acid H,PO, tdocar phosphate | PO~

XAMUANbIK peakLua TeHAeyiH KypacTbip. Kbilikplagap MeH Ty34apabl aTa.
A Niw-v- HCl 9. Na+__ -NaPO

N
(eyne) &)
E. Al_+HB B. + —FeS . +
) &)

sy * —

.
ey
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KopbiTbiHAbL. XeTicTiriHai 6arana

Okyaafbl ©3 XeTicTiriHai 6afana. TapaygbiH Kipicne 6eTiHgeri oky MakcaTblH «MeH ... anamblH>» fereH GafaHfa
AsnTepiHe Kelwipin xaz. Oky MaTepuanblH Kanaii )akcbl TyCiHyre 6onaTbiHbIH Berisien, AsnTepiHe Xazbin Ko,

MeH eziMe KaHWaNbIKTbI ceHiMAIMIH?

Men rycinaim Maran Binimimai
ghaiisioackn Ke6ipek MafaH KocbiMwa apTTbIpy
MeH ... anambiH. OKyWblNapfa ) ) 6 e
e e npaKkTiKa cabakTap Kepek. V'-'-"H Ma¥FaH
Pty KakeT. . KaXKeT.

3N1EKTPOHAAPAbIH, 3HEPreTUKabIK,
JeHrelinep MeH ZeHrelilenep 6oMbiHWa
TapanyblH TyCiHAipe

anfawkbl 20 3/1eMeHTTIH 31eKTPOHABIK,
KOHOUIypaLUsaChiH Kaza

nepuog NeH ToMTa 31eMeHTTEPLIH,
KyPbIbICEI MEH KacueTTepiHiH e3repy
CMNaTblH aHblKTalk

aTOMHaH MOHAAPAbIH Kanal Ty3iNeTiHiH
TYCiHgipe

aTaysapbl 6OMbIHLLA KOCBUIBICTAPABIH,
dopmMynanapbiH kypactbipa

KYpAeni 3aTTapablH, KypamblHAaFbl
XUMUANBIK 3/1eMEHTTEPAIH Maccanbik,
Y/eCiH ecenTen, aNeMeHTTepAIH Maccabik,
y/eci 6oibIHILA 3aTThIH, hOpMyNackiH
WbFapa

dopmyna GoiibIHILA 38T MaccachiH,
MBJILLEPIH XSHE KYPbINbIMABIK,
beswekTepai ecentel
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Bakbinay cypakrapbl
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KemipTek TaburatTa XaHfblLl XaHe skaHGaliTbiH naigansl kazbanap TypiHAe kesgeces . KasakcTaH MyHai skaHe
KeMip KopnapbiHa 6ait. KepceTinreH keH opbIHAAPbIHBIH, ilIiHeH KasakcTaHhafbl MyHaitFa eH 6ail KeH opHbIH
TaHAa.
A Joccop.
3. Kapaubirarak,
B. KawaraH.
B. TeHja.

[11
KemipTek aneMeHTIHIH TaburatTa KezgeceTiH GipHelle annoTPONUANLIK TYPAep YebiHblAFaH. A, O cypeTTepiHae
KeMIpTeKTIH eH, Ken TapanfaH 2 TypesrepiciHin KpucTansslk TopAaps! kepceTinreH.
Op cypeTTeri KOCbINbICTbI aTay Kepek.
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A cypetiHaeri MaKpOMOneKyaaarsl KOMIPTEK aTOMbIH biH, 31EKTPOHAbIK KOHPUMY paLMACHIH Xas.

[11
- A KOCbIAbICbIHAZ KeMIpTeK KaHa GainaHblc Tysea? [1

KemipTekTiH A KaHe O KOCbINbICTapbIHbIH GU3UKanbIK KacueTTepiHAer Y aliblpMalllblAbiKTbl a3,
- 1
. [1]
B. 1

KeMipTekTiH A 3kaHe O KOCbINbICTapblHbIH, GUMUKaAbIK KacUeTTepiHAer! albipMallblAbIKTbI TYCIHAIPETIH eki
cebenTti kepceT:
[11
[1
Co36eH cunatTan, KeMIPTeKTIH OTTeKMeH apeKeTTecy PeakLMAChIHbIH TEPMOXUMUALIK TEHAEYIH XKa3.
A. KemipTek {(KOKC) OTTEKTIH apTblk MeALlepiHAE KEMIPKBILIKbIA ra3blH K8He 3Hepra Ty3e XKaHazbl.
1

3. Koke neH mbic {Il) okenal KocnacbiH Kbi3blA TYCTI MbIC KaHe KeMIpTek AUOKCUAT TY3iAreHLe Kbi3abipaab!
(100 °Q).

1
B. Cy 6yblH Kbi3AblpblifaH keMip (KOKC) apKbinbl 6TKI3reH Ke3ae yAbl ras XaHe cyTek Tysineal. PeakUuaHbIH,
KblAy apdekTici 136,9 KIK/MONb Kypaisbl.

[l

KOKCTbIH, TOTbIFY peakLUAChIHAA KOMIPKbILIKbLA ra3biHbIH, TY3INeTiHIH AanenaelTiH 4icTi yebiH.

11
KemipTek Xep WapbiHAaFbl MaHb3Abl 31eMeHTTiH, 6ip 60/biN TaBblnagsl. KemipTekTiH Taburatrarbl  aliHanbl-
Mbl — K@MipTeK 3KaHe OHbIH, KOCbLbICTapblHbIH akHany yaepici.

A. KeMipTek LUKAIH KypaiTbiH anTbl yaepicti ata.

[31
9. ATMochepasa KeMipKbILIKbIA rasbiHbiH MEALIEPIH apTThipyFa acep eTeTiH aaam KbISMETIHIH Yl TypiH aTa.

[31
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«Bonawrak SHepTUsACLL» AeTeH
TaKblPbITIKA XXapblcCco3

Bonaluak sHepruachl Typaibl Macese — eTe MaHbi3Abl XaHe e3ekTi. byn
Macene KasakcTaH yWiH Ae o3ekTi 606N Tabblnagbl.

KasakctaH — OTbIH-3HepreTUKabik pecyperap KopbiHa 6ai Memaeker.
Analiga MyHaid, ras, KeMmip capkplnaTblH Taburn 6ainbikTap 606N Tabbi-
nagpl. CoHbIMEH KaTap ajamsat MyHaid, ras, KeMip xaHe 6acka 4a sHep-
UA PecypcTapbiH GHAIPreH caliblii KopLaFaH opTaHblH, XbllybiHa aKeneal.
Banamanbl sHEPrua Ke3AepiHiH Aamybl — 6Te MaHbi3Abl 3KOAOMUANbLIK KaHe
SKOHOMUKAbIK MiHAET.

XKepebe Tacray apKblabl TONKa 66AiHIN, 3Heprua ke3i TaHAa-
AbiN anblHaAbl.
TaHAan anbiHFaH sHeprud ko3l 6oMbiHIa KecTeH A3MTepre Cbi3bin abin
TOATLIP.

MeH sHeprua Kesi MaraH 6yn sHeprus MeH Tafbl Aa He
Typanbl He 6inemin? Ke3i HeciMeH yHaliabl? | 6iarim Keneai?

TonneH caikec TakbipbiNTa XapblCcas oTKisiHAep.

FanamTop aKnapaTbiH KOAAaHbBIM, TONNEH aknapaT i3aeHAep.
Kapcbl nikip 6in4ipywwiMeH TaHAan a/blHFaH 3HePriA Ke3iH TaaKbliaHaap.
TaHAan anblHFAH 3HEPTUA KO3IHIH ekl OH cunaTTaMachiH ataHaap.
Kapama-KaiLubl cypakTap Kot apkplabl Kapcb! Nikip 6inaipyLui TONTbiH,
YCTaHbIMAapbIHa HerizaenreH Kapeol nikip 6inaipiHaep.
MikipTanac HaTWxXeciH 3 TaHAayNapblHa Kapali MblHagall ¢opMaTTbiH,
6ipiHae pacimaeHaep:

AKT Hemece GeliHeMaTepnan KeMeriMeH TaHbICTbIpbIAbIM;

«i-motionHD» aHnmaL uAnapbl;

Bykner;

niaKar.

KyH sHeprusco

Kardall sHepeus Kesi apsaH
6GosybiMeH Kamap, CapKbIIMac
JKaHe 5K0/I02UAAbIK Ma3a
6os1bin mabbiiade:?

p— —

ATOM 3Hepruschl
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4-Tanceipma

1. | kyTblaaFbl Ta3 GellekTepi KaHAal e3repicke
yUlblpaigbl?

2. bejweKTepAiH KaHAali COKTbIFbICYNapbl OPbiH
anybl MyMKIH?

2. 1l kyTblAaFbl A skaHe B 6eaL1eKTepiHiH XUMUANbIK
bIALIC KaBblpfacbiMeH COKTbIFbICYbl peakLus
EHIMIHIH Ty3lnyiHe akene me?

4. 1l kytoipafbl Gipaeii GenwekTepaid o3apa
COKTbIFbICYbIHAH peakuua eHiMi Tysine me?

5. KaHpall coKTbIFbICYap HeMece 63apa COKTbIFbI-

A + B 3aTTapbliHbiH, 6enllekTepi apacbiHAaFb! cynap HaTwxeciHae AB peaKuMACbIHbIH SHIMI
XAMUANbIK peakLUAHbIH, Cbi36ach Tysinegi?

6. «bi3aiH COKTbIFbICYAAPbIMbI3» POAAIK OWbIHbIH
oiHaHAap.

Kypaeni Tancoipma

L00 (0,
=3 w @ @ MarHuit MeH Xn0pcyTeK KblLUKbIAbI

BenlekTepiHiH @3apa COKTbIFbICYb! HaTUXKeCIHAe
Mg + 2HCI = MgCl, + H, SKYPETIH XUMUANbIK PeakLLUAHbIH Cbi36acs!

XnopcyTek MosiekynacblHbIH MarHuiA GesllekTepiMeH COKTIFbICYbl Ke3iHAeri anaTblH OpHbI KaHaal? Kaii
COKTbIFbICYNAP {8 HEMeCe 8) XUMUANLIK peakLuaFa anbin Keneai?
a) Mg + HCl-?

a) Mg+ CH-=?
\ — ‘\ .1.

CypakTap MeH Tancbipmanap

1.

Kes KenreH XUMUANbIK PeakLI1a YakbiT oTe ToKTaiabl. ATanFaH XUMUANbIK peakLiMAnapAbIH ToKTay cebebi
Kepcer.

A. Peakunsa eHimMzep! yubin KeTeal.

3. PeareHTTep @3iHiH 6apAblk 3HEPrUACLIH KOAAAHbIN Bonazbl.

E. OHiMAep peareHTTep 3HepruacbiH Kabblnaazbl.

B. PeareHtTep 6iTeal.

Peakuua GacbiHAa KEMipTeK MOHOOKCUATHIH, 3aT MeAWepi 1 MoAbre TeH.

2COW + Ozw = 2C02V7 peakLuack GapblCbiHAa KEMIPTEK MOHOOKCUATHIH 3aT MenLepi Kanait earepesi?
Peakuma an + stoww = ZnSOAWw + sz TeHzeyi 6oliblHLWa Xypeai. KyKipT KblLUKbIAbIHbIH, KOHLeHTpa-
umsichl 10 ceKyHATaH KeliH 1 autpre 0.002 Mobre TeH 6onFaH. PeakUuAHbIH OpTalla KblAAaMAbIFbIH aHbIKTa.
Kectege ap 30 cekyHA caiblH 3 MUHYT apanbifbiHAA Ty3ieTiH oHiM Mealepi 6epinreH. TyaineTiH peakuus
eHIMI MeALIEPIHH yakbiTKa Tayenai rpaduriy cbis.

tic 0 30 60 90 120 150 180
n, Monb 0 0.75 1.50 1.80 1.85 1.90 2.00
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E3 xumusparsi ecenteynep

Bipaelt KeneMAl anbin TypaTbiH YL ras: cyTek, OTTeK XaHe

KOMIPKbILIKLIA ra3biHblH MaccanapblHbiH alblpMallbibiFbIH ecente.

1. EH3KeHin rasjpl aHbikTa.

2. backa raspapMeH canbiCTbIpFaHAa OA Hellle ece KeHin?

3. Tazpap GenwekTepiHiH KeHicTikTe opHanacybl 60MbIHWA KaHAal afbip-
MallblAbIKTapsl 6ap?

4. Byn ecenTik enllemAj Kanali atayra 6onazpi?

5. Ta3 canMaKTapbiHblH aliblpMaLUbLAbIFLIH KOPCETETIH MEALIEPATH eALleM
6ipairi KaHAa#?

Ta3 KOCnachl a3oT, OTTeK 3KaHE aproHHaH TYPaTbiHAbIFbI
Benrini 60/ca, ayaHblH CANbICTbIPMabLI MaccackiH ecenteHaep. Fas yaectepl
calikeciHwe 78%, 21%, 1%. Oye WapblH Taza OTTeKNeH TOATLIPCA, O/ KOFapb!
KeTepine ana Ma? OlnapblHAbl TYCHAIPIHAEP.

Erep 6ipdeii xaraaiiga opTypAi rasgap TOATbIPLIAFAH Kenem-
Aepi 6ipaelt blAbICTapA! ©LLeN, ra3 MaccanapblHbIH KaTbIHACKIH
aHbIKTaca, 01 OCbl razgapablt, MOAAPAbLIK XoHe MOseKyAanbIK,
MaccacblHa TeH, 6onagel.  Byn Macca MaHAEPiHiH KaTbiHAChI
razgapablt, CanbICThIPMaNb! ThIFbI3AbIFL! 4en aTanagsl.

_ Mr (G) M (G)
Mr (G,) M (G,)
Erep D>1, onga G, rassl G, rassiHan ayblp 601aasl, erep
D<1, onga G, rassl G, rassiHad xeHin 60nagsl.

Meicasel, asommelr cymek 60lbIHWA CANbICMbIPMATL!
meiFei30birbl 14:

poMrN)_28 .,
TMrH) 2

CabblHAbI epiTiHAi apKbl/ibl a30T, OTTeK, KeMIpTeK MOHOOKCUA
>KaHe KeMipTek AMOKCUAIH eTKi3ce, KenipwikTep naiaa 6onagbl. OnapasiH,
KalcbicbiHAa bipaelt esrepic Galikanagbi? XKannb! kaHaak esrepic 6onagb?
BapiblK ra3AapAblH, cyTek aHe aya 60MblIHLIA CablCTblpMabl ThifbI34bIKTa-
pbiH ecenTe.

YHTaK Tapisai MarHuigl Kbi3Ablpy apKblibl KaHAbIpY HaTU-
>eciHAe KencanTbl Maccachl Kanai e3repeTiHiH aHbikTa (cypeTTi Kapa).
PeareHTTep MeH SHIMAEPATH CaHAbIK KaTbiHACTapbiH KOAAAHbIM, EHIMHIH,
MOneKyAanbiK GOpMyAachiH aHbiKTa.

ol 3-rancsipma XUMUANBIK peakumsFa TYCeTiH peareHTTep MeJillepi Heme-
ce Benrini Maccachl 6OMbIHLIA BHIMHIH, MONeKYAabIK GOPMYNAChIH aHbIKTaY
aNrOPUTMIH KYpacTbIpbiHAap.

Henixmen ayamen
MOAMBIpbLIFaH aye wiapbl
andeiMer XoFapbl kKemepiain,
codaH «eilitn memer mycedi,
a/1 2eautl moAmbipbUIFaH

2a3 Xorapeifa yuiadsi?

Fa3ablH,  canbicTRIpManel
ThIFbI3AbIFBL, D — 6ip rasgbiv
MaccacblHblIH, eKiHLi ras Macca-
CbIHa KATbIHACBIH, AFHU BIp ras-
AbIH eKIHLIICIHeH Hellle ece ayblp
eKeHIH KepceTeTiH enlem.

Ommexnen ydepic
sxardaifeita Kapall 6ipHeue
oKcud myse anamelr Memasn
peakyusra mycken. Tysineen
OKCUBMIH MOSIEKYAATbIK
Popmynaceitelr Kypambi
Kanail ansikmayra 6oaade:?

1-cypet. MarHuigi
oTbaKblpaLuTa ary
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KopbiTbiHAbL. XeTicTiriHai 6arana

BepinreH cypakTapabiH KakcbicbiHa gypbic >Kayan bepaiH?
KaHgalt cypakTapfa xayan 6epyre kuHangbiH? Here? Onapfa cabakTaH ThiC yakbITTa Yid TancelpMachl peTiHie

*ayan 6epin kep.

KecreHi gentepiHe cbi3bin an. bipiHwi 6afaHfa OKyAbIKTaFbl OCbl TapayAblH Kipicne 6eTiHeH
OKy MaKcaTTapblH Xas3. KanfaH 6afaHapFa olbIHAbI XanfacTblpbln, 63 NikipiHai 6ingip.

MeH ... anambliH.

MeH TyciHemiH xaHe
6acka oKywbinapfa
TyciHaipe anambiH.

MavfaH ke6ipek
npaKTuKa Kepek.

MaraH KocbimLIa
cabaKTap KaXkeT.
Cebebi ...

Binimimai apTTbIpy
YWiH ... Kepek.

1

2

3

4

5

KOMipTeK aToMbIHAa
3NeKTpOHAapAbI
OpHanacTbIpbIr,
OHBbIH, Here 4
HaiinaHbIC Ty3eTiHIH

TYCiHgipe

134
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_ BepinreH rpadukrepaiH e3apa kaHAal alibipMaLLblbiFbl 6ap?

IpadukTepai canbicTbip. bipiHLLI X8He eKiHLLi rpaduKTeri 3Hepr1a e3repiciH

Kbiny CiHipe XypeTiH peakLys- cvinatTa, MyHaafbl E, — peareHTTep aHepruschl, E, — peakuusa eHiMAEpiHIH
JapAEESHAOTEPMUANBIIG (rpex. 3HeprusAcel. Kail rpadukte 3HAOTEPMUANBIK YAEPIC KOPCETINTEHIH aHbIKTa.
«endon» —ilwKixaHe «therme» Calikec peakums MblcangapblH KenTip.

— XKbl/y) Aen ataigbl.

SHAOTEPMUANBIK, peakLmns o E; 1 E;
Mblcanapsl: E 1 g e
> TEPMUAABIK biAbIPaY; a EAE >0 a E AE <0
= QoTOCKHTES. & : E, & E, i

I B

Eo b Varer, ¢ Vaer, ¢

lpek oTbl — Waidbip, MyHaiA, L8 2 ES EY AMMOH M HUTpaTb MeH 6apuii TAPOKCUAiHIK, spe-
LALeh naelns asilulpiapel.) Gk KeTTecyiHiH, Xbuy 3¢deKTiciH 3epTTey GolibiHILa TaXiprbeHi )xocnapaa api

bIHAANFAH BU3AHTUAHBIK aii- XKYPri3. PeakLusaHbIH, Xblny 3GGEKTICi Typasibl KOPBITbIHABIHBI TYKbIPbIMAA.
rini kapybl. JaiibiH Kocna Mblic

KyBbIpblHaH XacanfaH KyTbifa «KyKipT KbIWKbIABIHBIH, CyMeH apekeTTecyi» TaxkipubeciH KepHeki
KYWbLABIM, apHaiibl aaKTbipa- KepceTy

ThIH MBLLHE OHbI XayFfa Kapcbl KoHUEHTpAT KYKIPT KbILIKbIIbIH abaiifan cyfa KOChIM, LWbIHbI TasikLlameH
NaKTbipaThiH. KyTblAaH eTe KyLuTi apanactbipy kaxeT. TepMoMeTpZe TemMnepaTypaHblH efayip apTkaHbiH 6aii-
TYPCiIMEH XOJIbIHAAFbIHbBIH, Hap- Kayfa bonagbl.

JIbIFbIH >KafaTblH OT LWbHAaTbIH.
CypakTap MeH Tancblpmanap

1. BocC opbiHfa kaxkeT Co3iepai KoWbIN, ASNTepiHe KeLwipin xas.
A. XKaHy peakumsnapbl spAaiibim XaHe
BeiHyi apKbLbl Xypesi.
©. 3aTTapAblH XaHybl KaTbiCbIHAA Xypeai.
B. MeTangap mMeH GelimeTangapAblH >KaHybl HSTUXeCiHAE OHIM
peTiHae, MeH okcuaTep Tysinegi.
2. 3aTTapAblH TOAbIK XaHbayblHbIH cebebiH ata. HeikTeH anblH TyTeyi
Hemece MyJAeM Ly MYMKIH?
3. 1-2-cypetTe KepceTireH yAepic TUNTEPIH aHbikTa. Xbl1y Typanbl
BiniMiHAI ecke TyCip.
SK30TEPMUASBIK, XKIHE 3HAOTEPMUANBIK YaepicTepre eki MblcansaH
KenTip.
SK30TEPMUANbIK XSHE 3HAOTEPMUABIK, YAEPICTEPAIH YKCaCTbIKTapbl
MEH aliblpMaLlblbIKTapblH aHbIKTa.
5. Kali yaepic HaTuXeciHae aHeprusa beniHeai? Calikec Xoafa «+»
BenriciH Ko, DHeprua CiHipinyi apkblibl XKYPeTiH yaepicTepre «—»
BenriciH Koli. Op TaHAayblHAbI Herizje.

N/

=

1-cypet

P/H Yaepicrep «+»

1 OTbIHHBIH, XaHybl

3 Ac copacbiH Cipke KblLKbIbIMEH COHAIPY

4 OKTaCTbIH, KbI3AbIPblAYbI

/
) ) 2 KyM MeH cogaHblH, 6ankbiTbLIybI
L

Cybl KblLLKbLTFa Kyiica He 6onaabl? KopbITbiHAbI Xaca. Kayincizgik

TexHuKachl GolbiHILA KaHAal Wapanap/bl cakTay KaxeT?
2-cypet
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E& xumuspars ecenteynep

Henixme 1-cypemmeai
«Peaxyuada eifivei» deeer
sideicma peakyus eHiMIepi
8e, peaeermmep e 6onadei?

A > &
. A
o 20
Peakuwsfa gemiH PeakumsaaH ke
Asamgpl KopLIaFaH KeNTereH 3aTTap XVMUAMEH eTe ThiFbiz 6alinaHbICTb, atan aiTkanga, XuMua
oHepKaciBiHiH, eHiMAepi 6oabin Tabblnagbl. XuMus eHepkacibi agamabl TYPMbICTbIK KepeK-Xa-

pakTapmeH, KMiIMMEH XaHe Tamak eHimgepiMeH KamTamacki3 eTegi. Onapabl eHAiIpy YAepiciHae
peakLMAbIK Xyliede peareHTTep KaaMaiTbiH, @HIMHIH 6apbiHLLa Ken MeJLIepiH afy yLiH e3apa

SpeKeTTeceTiH 3aTTapAbl KaHAAM apakaTbiHacTa anyFfa 60AaTbiHbIH Biy Te MaHbI3AbI.

1-CypeTTeH peakLMA 6TKeH COH Xyitese MarHuitaiH 2 aTombl
KanfaHb! KepiHin Typ. by peareHTTiH KaXeT MeswwepaeH Ken
Meslepde anblHFaHbiH Gingipesi. OpbiHb6acy peakumscbiHAa
MarHuigiH, 1 aTombl CyTekTiH 1 MOAeKyAacblH Ty3reH CyTeKTiH,
2 aTOMBIH bIFLICTBIPBIN WbIFapagbl.

Ecte cakra! OpTypai XUMUAALIK 3AeMeHT aTOMAAPbIHbIH,
maccachl apTypai 6onagbl. Erep peareHTrepain maccanslk apa-
KaTbIHACkIH ecenTece, OHAA MaccanapAblH apakaTbiHachl Mbl-
Hagal 6onagbl:

Mg HO MgO H,
24r + 181 - 40 + 2
12 9 20 1

MaccanapabiH, apakaTblHacbiHaH MblHaAaii KOpPbITbIHAbI
WwblFapyFa 6onagbl: MarHuiigiv, 12 6eairi cyabiH, 9 Genirimen
o3apa apekeTTecesi. byn Xafgaliga peakuma TobIK Xypeai.
OpekeTTecy cbizbacbiHaH MarHWAAH 1 aToMbl cyablH 1 Mone-
Ky/acbIMeH apekeTTeceTiHi kopiHin Typ. COHABIKTaH MarHUAgiH,
2 aToMbl Xyiege o3repicciz Kangbl.

MeTann MarHuid MeH Ty3 KbILKbIAbIHbIH, epiTiHAICTH eHiMre
TONbIK alHAAAbIPY YWIH KaHAAM apakaTbiHacTa any Kepek eKeHiH 3epTTe.
TepT kyTbifa 0.5 r MarHuiiaeH ealen can.

4-cypetTe kepceTinreHaell KoHABIPFbI KYPacTbIp.

LWnpuuke Ty3 KbiWKbIALIHbIH, €PITIHAICH an.

KyiFbl apKblabl KYTbIFa KbiLUKbL epiTiHAICIH KyH.

BeniHin saTkaH ras kenemiH enle.

KeneciTaxipunbege 35 MA KblLIKblA anca, CyTek KaHla Meaepae 6eni-
Hep eai?

ST (0 s ecfihae

Peakuusafa TyceTiH Genlek-
Tep MeAWepiHiH apakaTtbiHachl
{MOAb CaHbl) XM UANLIK peaKLua
TeHAeynepi 60MblHLWa aHbiKTa-
nagpl. byn — peakuuajars cre-
XUOMETRUANBIK KO3bULNeHT-
TEPAIH, CaHABIK MHI.

3Zn  2FeCl; 3ZnCl, 2Fe
-

+ +
3 mons 2Monb 3 Mone 2 Monb

PeareHTTep XUMUANLIK peak-
uusiFa 3:2 apakatbiHacTa Tycea,
3 MOAb MbIPbIL TEMIP XA0pU-
ATHIH, 2 MoniMeH apekeTTecey].

Eeep peaxyusra 4 2 Meipeiiti
net 4 2 memip xnopudi
mycce, meK Meipbiiti XA0pudi
MeH memip mysinedi me?

@ @ @ @
H H H H
& & & &
= = = =
g g 3 3
- ~ - <

22mn | 25mn |28 ma | 30 mMa
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m TaHFa)kaubin OTTEK

Tabufatra oTTeK ywW nsoton: *0, 70 xaHe 80 kyRiHae Kes-
JeceAi, onapAblH, Kypambl Xaanbl aToMAap caHblHa LWakKaHAa
MblHaaal: 99.759%, 0.037% >xoHe 0.204%.

1-cypeTTi Kapan, TaxXipubeHiH MakcaTblH TYXbIpbIMAA.
Toxipube HOMbIHLIA KOPbITbIHABI >Kaca.

RSN OTTeKTik, CanbICTBIPMAanbl aTOMABIK MACCachiH ecente.

SRUCEIEY 0 _cypertTe BepinreH MaiMeTTepAi Naiiganabin, «OTTeKTiH
avTocdepa, rmapocdepa, aTmochepagarbl MeLLEPI» AereH guarpamMmMa
KypacTbip.

Xep 6eTiHAe eH ken TapanfaH 3n1eMeHT — 0N oTTek. Xep
6eTiHae Ke3geceTiH OTTeKTiH 6acbimM Geniri KocblabICTap Kypa-
MbIHa Kipegi, 60c KyliHAe aTMochepasa XaHe azfafaH Men-
WwepAe Ty3/bl 9pi Tylibl Cyfapia epireH KyWiHae ke3gecedi.
Nutochepasa MUHepanap — Ty3Aap >XoHe oKCUATep KyiiHae
ke3geceai. Tnapocdepasa Maccachl 6OMbIHLIA OTTEK Herisri yaec
anajpl.

Boc kyRiHAe oTTeK eKi annoTPONUANLIK TYPe3repic KyniHage
KesjeceAi: eKiaTomabl OTTeK Mosiekynackl — O, XaHe ylaTomabl
030H Monekynacel — O,. benrini xafaaiinap cakranfaH Kesae 6yn
3nemMeHTTep 6ip-6ipiHe aliHanaabl.

30,.,—20

205

YNbTpakyAriH caynenepi Hemece 31eKTp YLWKbIHAAPbI acepi-
HeH OTTek 030HfFa aliHanagbl. O30H TypAi KaTaansaTopaap acepi-
HEeH KyLLTi TOTBIKTBIPFbILI KacueTke Me aToOMAbIK OTTeK Ty3in
alblpblnagbl:

Kt: a3po30b, TOHA3bITKBILITAPAbIH, CANKbIHAATKbILL

o Kt 0 +0 CYIBIKTbIFbI — GPEOH KypaMblHa eHETIH 3aTTap, XaHy
3 = e YAepiciHiH HaTUXeciHAe Ty3iNeTiH X10p, cyTek, BpoM
aToMAapbl.

OTTeK NeH 030H KasbiNTbl XafAaiaa — rasropiai 3atrap. OTrek
—TYCCi3, Nicci3; 030H —Keringip, e3iHe ToH uici bap ras. OTTeKTiH cy-
JaFbl epiriuTiri as, o3oHAiKi 10 ece apTbiK. OTTEK: L -218.8°C,
'tWHay =-182.9°C, 030H: tGaW: 71492.5 °Cs tKamaf -111.9 °Cu. Oﬁglf
ThIHbIC aflyfa KaXkeT, an O30H Tipi af3anap yWiH yabl, anaija Tipi
>Kacylanapaa KentereH esrepicrep TyAblpaTblH YAbTPaKYATIH
caynenepaeH KopfaHblLl 6onagbl. O30H OTTEKMNEH CaNbICTbIPFaH-
2a XUMUANbIK 6enceri, anTblH, N1aTUHa HeMece MpuannaeH

6acKa 3NeMeHTTEPMEH apeKeTTece,qi.

Ammocghepa 6i30i kayinmi KyH
caynenepirer Kanaii Kopraiider?

1-cypeT. banaybi3 WaMHbIH XaHybl

Armocdepa/
Tponocdepa
3.1% (kenem 6-wa 20.93%)

Buocdepa

> 1500 KocbinbIcTap,
KaHyapAaap XsHe
eciMaikTep AyHu-
eci—30-85%.

Jutocdepa
47%

Tmapocdepa
85.7%

2-cypeT. OTTeKTiH Tapanybl

Otrek
MoJeKyaachl

Oz0H
MoseKynachl

3-cypeT. OTTeK annoTponTapbiHbIH,
KypaMbl MEH KYPbIAbIChI

Xep atmocdepacbiHaa oTTEK
0.4 MApa bin 60MbI LMaHobak-
TepusnapabiH bipereii epekile-
NiriHe 6aliaaHbICTbl XUHAKTaA-
faH. Onap — aTMocoepafa 6oc
OTTeKTi 6ein WhifapaTblH, $o-
TOCUHTER yaepiciHe KabinetTiipi
bakTepusnap.
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CyabiH Xepgeri 6apbIk TipLinik GopmManapbl yWiH MaHbl-
36l 30p. Cy KOPBIHBIH Kebici MyxuTTapaa XoHe fanamilapabi,
6acka ga ipi cy HbicaHgapblHAa cakTasfaH. Agam Tiplinik ape-
KETiHIH HaTUXeCiHAe TypAi nacTafbill 3aTTap e3eHAep, Kengep
XoHe XepacTbl cynapblHa Tycedi. Cebebi cyabl cakTay Wapa-
Napbl cakTanMaraH, Cyabl TazapThin, TYPAI 3UAHABI 3aTTapAbl
Benin anmaiigbl xaHe T.6.

| S CypeTTi MyKUAT Kapan Wik, CyAblH nacTaHybiHa ceben Go-
natbiH 5 dakTopabl aHbikTa.

KemipTek okeugi (SO,) xaHe azoT okeugi (NO,) aTMochepara
TYCeA, el XoHe aya afblHbIMeH Tapanagpbl. Onap cymeH, oT-
TekmneH XaHe 6acka ga XMMUWAbIK 3aTTapMeH peakLyaFa Tycin,
HaTVDKeCiHAe KYKipTTi XoHe a30T KbILLKblgaps! Tysineai. CocblH
onap cysa epin, aTMochepaHblH, XoFapfbl kabaTTapbiHaa Xu-
Hanagpl Aa, XKep 6eTiHe KbILKbIA XaHbbIp TypiHAe Xayazbl.
Bizgi KopluafaH opTaga KyKipT NeH asoT okcuaTepi Tabun kes-
AepAiH — XaHapTaynap MeH reiizepaepdiy, atkpliaybl HaTUXe-
ciHge Tysineai. KbllKbL1AbIK OKCUATEPAIH Ken Mesllepi kasba
OTbIHAApPAb! XaKkaHZa XoHe kenikTepaiH naliganaHblifaH ras-
AapbIMeH Bipre Tysinegi.

50, + H,O, = H,50;,

cynsi

2NO,, + H,0,,~ HNO, ., + HNO

cymsy 2Acynsi)

| 50, xaHe NO, rasaapblHbliH, atMocdepara Herisri Tycy KesiH
aHblKTa. KbILKbIA KaHBbIP cangapbiH TyciHAip. XKayan 6epy yLiiH KocbiMLa
pecypcTap MeH OKyNbIKTafbl CypeTTepal naiganar.

Cy Kanail nacmaryoi
MymKiH? Tyugel cy KopbiH
Kanail cakmayra 6o1adei?

KaHueporenai
XUMUAIK

satTap,
necTUATep

Tashifbl KeTKEH
SkBHE ToT BackaH
<Y KyBbipbl

MyHali eHeywi 3aybiTTapAbiH,
oKeuATepPAT Benyi, KblluKblA
>KaHBbIPAbIH eciMAiKkTepre XaHe

¢y XaHyapnapblHa acepi

©3eH cyblHbH 6ip Maceneci —
OHbIH, CyblIH Tlyre naipanaxyra
6onamaigbl. [yHuexysiHgeri
anTbl aAaMHbIH BipeyiHiH aybiscy
iLyre MyMKiHAM KoK, AamyLib!
engephe 6ip aaamHblH, 6ip KyH-

Ae 20 n aybicy iyre MyMKIHAITT
6ap.
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3-cypeT. KeMipKblLIKbIA ra3blHbIH,
KONAAHbLAYbI

TaHbIMan rasjanfad cycbiHAap-
AblH Naiga 6onybiHa Jxozed
Mpuctan biknan eTkeH. EH BipiH-
Wi jyre apHanfaHd rasjanfaH
cyabl 011767 >blnbl AaiibiHAAAbI.

XKaHaTbiH 6enceHal MeTangap:
HaTPWIA, Kanuid, MarHuiai —
Ke6iKT epTcaHAIpriluneH ceH-
Aipyre 601Maiiabl. KeMipKbILKbiA
rasbl OapMeH XUMUABLIK ape-
KeTTecezl. PeakLma 3K30TepMU-
ANblK 606N Tabblnagbl.

1000-1200°C
caco,,, €O, Cal0,, ~178KkAx

KeMipKpILLKbLA rasbiH oK Cybl (KaAbLMIA TMAPOKCUAT) apKblibl
eTKisreH Kesge ak TycTi TyH6a — KasbLMi KapOoHaTbl Ty3bl
Ty3inegi.

Ca(OH),, + CO,,, = CaCo,,+H,0,

Byl KeMipKbILLKpLI ra3bliHa canablk peakLma 6oabin Tabbl-
nagbl. KanbLmnii kapBoHaTbl KOMIp KbILLKbIAbIHbIH, apTblK Me-
WwepiHge epuai:

CaCo,,+H,0,+C0,,# Ca(HCO,),,

KeMipKpILLKbLA rasbl 3aTTapAblH, XaHyblH KoAgaMaligbl, Gipak,
KeWbip 3aTTap oHAa XaHybl MyMKiH.

XKofapbl TeMnepaTypaga KeMipKbILLKblA rasbl TOTbIKTbIPFbILL

KacveT KepceTeai:
a) KeMipMeH peakLMACHI:

€Oy + €7 2C0,
9) BenceHai MeTangapmeH apekeTTecyi:
€O+ 2Mg,~ 2Mg0,, +C,,

ey ep)

(cybl ep)

KoMipKbILIKbIN rasbiHbiH, GU3MKANbIK KaHE XUMUANLIK Kack-

eTTepiH 3epTTe.
KeMipKbILIKbLA ra3biH eKi ajicneH:
a) Kbl3AbIpY KesiHAe MarHuit KapBoHaTbIHbIH bigblpaybl;
9) TY3 KblLUKbIALIMEH MBPMapFa — KalbLMil KapBoHaTbiHa acep ety
apKblAbl an.

2. KeMipKbILKbIA rasbiHbIH, TyCl, Wi, cyaa epiriluTiri MeH ayameH canbic-
ThIPFAHAAFbI ThIFbI3AbIFLIH aHbIKTA.

3. KeMipKbILWKbIA ra3biHbIH, WbIPMbI MeH MarHUAATH XaHybIH KoAAay Ka-
CHeTiH 3epTTe.

4. KeMipKpILIKbLA ra3biHbIH Cy bl ePITIHATCT KbILIKbIAABIK OpTa KepceTeTiHIH
Jenenje.

CypaKTap MeH Tancbipmanap

KeMipKbILIKbIA rasbiHbiH, GepinreH 3aTTap KyBbiHbIH, ekeyiMeH Ae
apekeTTeceTiH KaTapAs! aHblKTa:

a) Kanbli OKCUAT MeH KyKIPT KblLIKbIAbI;

3] K Cybl MEH MarHui;

6) KeMip MeH cy;

E) @30T OKCUAI MEH HaTPUIA TUAPOKCAA]L.

Peakuua TeHaeynepiH xas.

WG Wic rasbiMen ynaryabiH TepT 6enrici ata. Wic ra-

3bIMEH yAaHyAblH ocbl BearinepiHiH apkakcbicbiHa cakTaHAbIpy GenrinepiHiy
CypeTiH can.

125
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P/H | C, r/mn (C papymeHi} tc
1 0.125
2 0.250
2 0.500
4 0.750
5 1.000
6 1.250
7 1.500
XX raceipda dyHuexysi
GOlbIHWG XAAbIK BCIMIHIH
OuHamukace!
z i i
3 (325 X2z [2E3
£ 8:8% =85 3¢}
1900 | 1630 | 50-80 06
1950 | 2520 | 180 17
1960 | 3020 | 500 1.8
1970 | 3700 | 680 20
1980 | 4450 | 750 17
1990 | 5290 | 840 15
2000 | 6060 | 770 13
g e
2 E 0. g0 .o
g ¥3% | 3%
£ | Zsf | 488
2015 1 0.7
2010 11 0.8
2005 0.7 0.4
2000 =13 0.1
1995 -0.8 0.6
1990 1 0.5
1985 1.2 0.1
1980 1.1 0.3
1975 (L5 0.4
1970 1.9 0.8
1965 35 0.7
1960 4.7 0.6
1955 2.7 0.7

5. 2-epiTiHATHI 3-epiTiHaire Kyi. CyAbIKTbIKTaPAbI apanacTblpbin, MOA-Kpax-
Man KeleHHIH KoHpIP Kapa Tycke e3repyiHe KeTeTiH yakpiTTbl ecente.

6. Ocbl TaxipubeHi C gapyMeHiHiH apTypAi MeaLlepiMeH Xacan Kep.

7. XvMUANbIK peakuua XblAAaMAbIFbIHbIH (KaK 60AYAbIH Naliaa 6onybiHa
KeTeTiH yakbiT) C ABpyMeHIHIH KOHLEeHTpaLWacbiHa TayeAainiri kecteciH
TOATHIP.

8. AnblHfaH HaTuxkenep 6oMbiHWa C ABPYMEHIHIH KOHLEHTpaLUACbIHa
BalinaHblcTbl Kok BodyablH naliga 6ony Tayenainiri rpadurin coiz. Tayenal
SKaHe Tayencis aliHbiManblnap/bl aHbikTa. ANblHFaH rpadukTi Tansa.

9. 3eprTey Kyprizy YWiH KaHAal dakTopnapAsl ayblcTbipy KaskeT?

Byn aKCnepUMEHTTi «1oj caFaTbl» Aen aTaibl, cebebi C JapyMeHiHiH Men-
wepiHe 6alinaHbicTbl cyRbIKTLIKTbIH K&K TycKe BOANYbIHA KETETiH yaKbiT
Meslepi e3repin oTbipagbl. CyliblK Kpaxman MOATbI Kek Tycke Gosca, C
ASPYMeEHT oA-KpaxMan KeLleHTHIH TysinyiHe Kepi acep eTteal.

WNoa-KpaxMan KelueHiHIH 6ipTiHAen kerepyi.
«MeHiH, Mo caFaTbiM» aTTbl GeHedUNbMAT TYCIPY KOCNAPbIH YCbIH.

Microsoft Excel kecTe pegakTopbiH NaiganaHbin, XMMUANbIK,
peakLma 6apbiChiHAAFbI 3aTTap KOHLEHTPALMACHIHbIH 83repy MOAGATH Xaca.
On A + B = AB cbi3bacsl 6olibiHLa ky3ere acadbl. C AspyMeHiHiH Gactan-
Kbl KOHLEHTpaLMAch — Benrini Wwamanap, peakuus XblA4aMAbIFbIHbIH A
KOHcTaHTackl k = 0.01.

lemorpaduaga xasablk eciMiHiH >blibiHa 1000 agamrfa
WwaKkaHAafFbl Tyy XeHe eAiM KepceTkilli XaiblK ecimi gen
aTanagbl.

Kecrere coalikec 1960-2000 Xblngap apanbiiblHgarbl ap 10
xbuiga XIX facbipgafbl 6apabik agam caHblHa TeH, XKaHa TYpFbiH
caHbl 6osfaH. CoHbIMEH KaTap eciM «LWblHbl» @TKeHI KapiHin Typ:
1970 xXbingaH KeliH eciM kapkbiHbl Hasynan, CoHfbl OH Xblaga
{1990 XblngaH KeliH) XXannbl xanblk ociMi ge azalifaH.

& 3eprre! KazakcraH MeH LUseLuagars Xanblk 6CiMiHiH e3repiciH sepTTe.
KazakcTaH MeH LLseuuagarsl xanblk eCiMiHiH Xblngap 6oMbiHLWa e3repy
rpadurin coi3. Mpaguk GoibiHLa calikec KOPbITbIHAbI Kaca.

Ll Kecre men rpaduk ManiMeTTepiH e3apa canbicTbip. by eki
engeri xanblk eciMi KaHAaH apakaTbiHacTa?
©3 HeTiHwe AnKUp MeH XanoHUAHbIH Xanblk 6CiMiH canbicTblp.
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EA KemipTex

Cen:

¥ potocunTes yaepic
V' reonoruanbik yaepictep, werinai
Tay XbIHbICTAPbIHbIH, Ty3AY;
¥ aTOMHBIH, KYPbILICH! MeH KYPblAbIMbI;
KeMIpTeKTi OTbIHHbIH, TYpAepi;
¥/ KEMIpTeKTi OTbIHHbIH, TOTbIFY GHIMAEPI;
V' wKbinbixal sbdekTic>
KyBblNbickl Typansl 6ineci.

Byn Tapayaa:

' KEMIpTeKTiH TabUFn KOChINLICTapb;
TaBUFaTTarbl KOMIPTEKTIH aliHanbIMbI;

v Kasakctanaarbl keMipTek
KOCIbICTaPblHbIH, KEH OPbIHAAPbI;

¥ KeMipTeK neH oHblH
KOCHINbICTAaPbIHbIH, KacHeTTep];

¥ KEMIpTeK MeH OHbIH KOChINbICTApbIHbIH
KOAAaHbIYbI Typanbl GineTiH
6onachiH.

Cen:

V' KEMIpTeK aTOMbIHbIH, 3NEKTPOHABIK
POPpMyAaChIH Ka3yAbl;
KEMIPTeK KOCbIAbICTapbIHAA HEATKTEH
TepT 6ainaHbic Ty3eTiHIH TYCIHATOYA
BPTYPAI XaFAalnapAarsl KeMipTexTi
OTbIHHbIH, XaHy GHIMAEPTH BomKayAbl;
HenlKTeH KeMipTeK MOHOOKCHUATHIH,
Mic rasbl Aen atanatbiHbiH;
KEMIpTeK NeH KOMIpKbILIKbIN rasbiHbIH
KacueTTepiH sepTTeyAl 6inetin
6onachiH.

Tipek cospep MeH TYCiHIKTep:

agcopbuua, anmas, rpadur, Kemip, rpadeH, Ha-
HOTYTIKWenep, $pynnepeH, HaHOTEXHONOTUS, Ka3-
6a oTbiHAaP, TYHOa, akTac, MyHal, Genceraipinren
KeMip, BeH3UH.

TlsHapanblk 6ainaHblcTap

«Teorpaduay KypcbiHaH caraH KypamblHAa KeMipTek
6ap Tay XblHbICTaPb! MEH MUHEPanAapAbIH yAriaepi
6enrini. ATMochepaaa KemipTek KeMIPKbILIKbIA rasbl
MeH MeTaH TypiHAe kesaecesl.

Henixmet Kemipmexmi XaH3b! XaHe XaHCbI3
maburammeir, Heaiz2i snemermi den amaiider?

By Tapayja ceH KeMipTek 31eMEeHT, OHbIH aToM
KYPbIAbICLIHbIH epeKLIenikTepi, KemipTeKTiH KacueTrepi
MeH OHbIH, TaBIFU KOCHIABICTAPbIHbBIH KONTYPAIAIr Typa-
bl BineTiH 6oaacsIH,

XKepaeri 6oc kemiprek anMas GeH rpadur TypiH-
A€ Kezjeceal. ANMa3s — eTe KaTTbl, TYCCI3 KpUCTana 3ar.
Anfalliksl Ke34e aAamAap anMaszbl TYpAl KaTTbl 3aTTap-
Abl @HAeY YWIH naifanaqfad. TacTbiH a4eMiAiriH OHbl
6eepaen, TericTereHHeH keliH TyciHe 6actaabl. Mayxap
Tac 3eprepaik sluekeinep A xacay yWiH naijanaHbiaa-
Abl. TpaduT — Kapa cyp TycTi, MeTanablK XKblATbipbl 6ap,
KaFasjaH SkyMcak, KonFa Maiabl 60Abin cesinetiH 3ar.
Bactankblaa rpaput 60AFbILI peTiHAe NaijanaHbliraH.

Kemip MeH afaluTbl KeHiHeH naiaanaHy ajamaapabl
KbIAYMEH XXaHe TYPaKTbl a3blK-TYAIK Ke3iMeH KamTama-
CbI3 eTTi. Ajam3ar MyHall MeH KeMipAl eHAeyAl MeHrep-
reH Kesje kaHa AeHreire aak 6acTsl — on Naiaansl Ka-
CcHeTTepi 6ap KOCbINbICTapAL! CUHTe3Aey 601AbI. MyHai
KacaHAbl MaTepuanjap MeH CUHTETAKANbIK, OTbIHHbIH,
Ke3i 6ongbl.

Wranuaga Heanonbre kaksiH Xepae utnex Gipre
HapyFa 60AMalTbIH YHIp 6ap. AAaM YHripAe o3iH XKak-
cbl cesiHel, an Ut TyHWbiFa Gactaligbl. Here? OcbiHb
TypucTepAiH, 6inreHi absan. YHripae ¢poTorFa Tycy yLIiH
oTbIpyFa Aa 6o1Maiabl.

Ocimaiktep atmochepajafbl Hemece cyjafbl
KeMIpKbILIKbLA rasbiH ciHIpin, ¢oTocuHTes yaepiciHae
Kemipcynap Tysineal.

«BUONOMMA» KaHe «XUMWUA» KypCbiHaH Tipi aFsanap-
AbIH KypaMblHAa KeMipTek 6ap opraHukanblk, 3aTrap-
AaH TypaTbiHbiH 6inaiH. Hapybizaap MeH Mainap Tipi
aF3anapaa KentereH XUMUANbIK peakLinanap yaepicinae
Ty3ineal.

XVl FacbipsbiH, COHbIHAA FaHa FanbiMAap KeMipTekTi
3/eMeHT peTiHAe MoWbHAaAbL 17971 Xblibl KeMipTekTi
anfall pet afbiAlibiH XuMuri C. TeHHaHT angsl. ©3 aKc-
nepuMeHTiHAe 01 $ochop ByblH Kbi3abIpbIFaH BOPAbIH,
ycTiHeH XiBepal. LIoTaaHA KapaTblAblcTaHy bl FablMbl
A. BA3K MarHuii KapB6oHaTbiHbIH TePMUANBIK biAblpa-
YblHaH BeAiHreH rasabl 8K cybl apKplibl 6TKI3reH kesae
aK TyHGaHbIH Ty3ily peakuuacbiH 3eprTedi. bya Texipute
apKplbl TABUFA KapBOHATTapAaFbl KOMIPTEKTIH, Kypambl

afenaeH
YR
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MbiHagalt WapTTsl Genrinep caraH sxon cinteligi: «CeH 6ineciH 6e?» fereH aiaapMeH XuMu-
Aflafbl anAblHFbl KaTapAbl FolIbIMW AGPEKTep MeH XaHanbiKTap Typans! oi-epiciHAl KeHeltyre
>kaHe BiniMIHAI TepeHaeTyre apHanFaH ManimMeTTep GepinreH. «Ecte cakTa» alifapblHAa XUMUANBIK
TEPMUHAEPTE, 3aHAAP MeH YFbIMAapFa TYCTHIKTEME YCbiHbINALL. «3epTTel» allfapbl caraH XAMUANLIK

IKCNePUMEHTTEPAT AYPbIC XYprisyre cenTiriH Turizeal.
OKyAbIKTa TabuFaT BaitnbIKTapbIH cakTay api 3KONOTUA Typanbl ManIMeTTep 63iHAT XaHe Kop-
LuaFaH aneMAj KaKcbl TaHbIN-6inyre KemekTeceal.

«Xumus» naHiH oKyda caran mabeic mineiimis!

Asmoprap

\
L)

u

W
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Xumusnbik, Tene-TeHAIKTIH, e3repyiHe

acep eTeTiH daKTOpPnap

Kpaxman MeH 1oa peakLMACbIHAAFL! peareHTTep MeH eHiM-
AEPAIH apeKeTiHe TemnepaTypa e3repiciHiH acepiH sepTTe.

» Taxipube skocnapbliH Xaca.

* He BakblnafaHblHAbl TYCIHAIP.

1-cypeTTi 3epaene. O pTypAi Temnepatypa KesiHaeri peakumna-
napaarsl 3p6ip TYP MOAEKYNaNapblHbIH CAHbIH CaNbICTbIP. KOPbIThIHAb! SKkaca.

14 3eprrel Temip (II) xAOPUAT MeH Kanuii TUOLMAHATLIHbIH, apacbiHAaFb!
peakLua Tene-TeHAIMHIH biFbicyblHa apeKeTTecyLi 3aTTapAblH, KOHLEHTpa-
LMACH! Kanait acep eTeTiHiH 3epTTe:

FeCl,+ 3KSCN « Fe(SCN),+ 3KCl

capel etz ezbin etz
a) peareHTTiH;
2)  @HIMHIH KOHLEHTPALMACLIHbIH, apTYbl Ke3iHAE Tene-TeHATKTIH biFbicy
BaFbiTbl Typanbl KOPbITbIHAbI Kaca.

t,>t

=
1

5

N, H, NH,

T-cypet. AMMUaKTbI any PeakLUAChIHbIH,
XUMUANBIK TeNe-TEeHAITHIH, bIFbICYbIHa
TeMnepaTypaHblH e3repyiHiH, acepl

2-cypeTneH TaHbichin, cypakka skayan 6ep. Peakuus eHiMi —
aMMUaKTbIH Ty3inyTHE a30T KOHLEHTPaLUACIHBIH apTybl Kanal acep eTei?
Peakuua eHIMIHIH LbFbIMbIH apTTbipyAbIH 6acka SAICH YCbiH.

Tene-TeHaikTeri ras KocnacbiHa MaHpI3Abl GakToOpP — Kbl-
CbIMHBIH, @3repyi acep eTeai. AMMUaKTbl 200 aTmMochepanbik
KbICbIMAA eHAipesi.

KpICbIMHBIH, KeTepinyi Tene-TeHAIKTI ras Moaekynanapsl a3
TY3iNeTiH peakL WA XafbiHa bIfbICTbIpab! (3-cypeT). KbICbIMHBbIH,

Tasdanran cyceiHbl 6ap
GemesnkeHiH KaKnarbit
QUIKAHA KOMIDKBILLIKbIT
2a3biHbIH KOHYEHMPayUACe!
Kanail eszepeminin myciHdip.

Ammuax curmesi —
SK30MepMUATbIK PeaKyus.
Temnepamyparbir e32epyi
AMMUAKIMbIH WbIFbIMbIHG
kanail acep emedi?

Tem nepaTypaHbiH, TBMEH,D,Ey‘\

3H, .+ N, ~ Z2NH

20 Nagy 30

+92 KK

TemnepatypaHblH apTybl

2-cypet. AMMWaKTbI any peakLUAcbiHAa
KOHLEHTPaLMAHbIH, 63repyTHIH XUMUANbIK,
Tene-TeHAIKTIH, biFbICybiHa acepi

KasakcraHaa aMmuak neH oHblH,
HerisiHAer ThiHaATKbI WTapAbiH,
OHAIpINYl Xonfa KoWblaFaH.
A30TTbl ThIHARTKbIWTAR XKbia
caliblH eciMAikTepre KaxerTi
a30T MeALIEPIH TOALIKTLIPY YLIiH
eriH ankanTapbiHa ceineai.
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10. Ken HyKTeHiH OpHbIHa peakLsiHbIH, KaXeTTi GopMyaachiH xa3. KblLKbA KaHEbIpAbIH Naliga 6onybiHa acep

eTeTiH peakuWaHbl KOpCeT:
a) KzO<K.> + HZO(C) - ..
a) SOZ® + HZO(C) =
6) .. +H,0,, — Ca(OH)
B) PZOS(K) + HZO@_»

1) NO, + ...~ HNO

2y

D e

11. Tywbl cy Kopbl oTe a3 ekeHi Genrini. bepinren spbip cypak, GoliblHIa 63 UAEAHABI Xa3.

A. «Cy TanwbnbEbl» gereH TepPMUHAT TYCIHAIP.

9. Cy TanwwblibFbl ajam AeHcaybliFbiHa acep ete Me?

5. Keiibip engepae Taza aybl3CyAblH XeTicneyLlifiriHiH yw ce6ebiH cunatra.
B. Here cy Tanwblibifbl Macesneci bomkamea Calikec apTbin OTbipazbl?

12. Maccanbik yneci 5% 200 r epitiHgire 20 r cy Kyibagpl. EpiTiHgigeri Ty3abiH Maccanblk, yieciH aHbikTa.

149
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Jul

Sadedaw )
[ bt
4-cyper
3aT MaccachiHbIH, CaKTany 3aHbl:
XAMUANbIK PeaKLMAFa TYCKeH 3aTTap-
JblH Maccach! peakuus HaTvKeciHAe
Ty3iAreH 3aTTapAblH, MaccacbiHa TeH,

3aT MaccacblHblH, cakTany
3aHbiH 1748 Xbinbl opblC fFa-
AbiMbl M.B. flomoHocos 3Kkc-
NePUMEHT XXy3iHae asnenzesl.
KeliiHaey 1789 xbinbl $paHLys
xumuri AJl. flasyasbe 6ya 3aH-
Abl M.B. flomoHocoBKa Tayencis
Adnengep.

Opbic fanbiMbl M.B. flomoHocos

A 3eprrel KanbUmidgin cymeH apekerTecyi.

1. 4-cypeTTi naliaananbin, 3KCNEPUMEHT BapblCbIH KOCMapAa. IKCNepUMeHT
Kaca.

2. PeareHTTepAlH Maccachl BHIMAEPAIH MaccachbiHa TeH ekeHiH Aanenge.

3. EKiHWI TaxXipubeHi allbik bigblcneH SKypriz. bipiHLIi XaHe eKiHLWi Taxipu-
6e apacbiHAa KaHAal aibipMallbinblk 6ap? OnapablH apacbiHAa KaHAal
yKcacTbik 6ap?

XKaHa 3aTTap XMMUSAbIK peakuus yaepiciHae GacTankbl
3aTTap TypfaH aToMAapaaH Tysinedi. Byn peakuusra TyckeH
aATOMAAPABIH, MeLepi SPAaiibIM Ty3iAreH 3aTTapablH MeLLepi-
He TeH, 6onaTbiHbIH Bingipesi.

CypaKTap MeH Tancbipmanap

1. bepiareH TeHAeyepAl XUMUAALIK TaHBanap TyYPiHAE Ka3bin, caHablk,
Ko UL MEHTTERIH KO:
a) AMTWIA + OTTeK — AUTWIA OKCUA;
3) Bapuil + KUCOPOog — Bapuil oKkCugj;
6) aNoOMUHUIA + OTTEeK = antOMUHWIA OKCUAT.

2. Kypyi MYMKIH XUMUANbIK, peakuuanapAblH, colzBacbiH agkTan, Ko-
3bbULMEHTTEPIH Ko l:
a) _Lik)+__H,0{)—> _ LiOH{ep)+ __ ...
a) _Zn{k)+_HON - __
6) _Auk)+_HO{k)= _
B) _ Cuk)+ _O,N = _ ...
) __Ba{k)+__HO0()->__

PeareHtrep ©HIM

2Hg + 0,1 2HgO
A. Opbip peareHTTiH MaccacbiH aHbikTa.
©. ©HIM MaccacbIH Tan.
B. PeareHTTepAiH, anmbl Maccachl KaHaain?
B. Byn 3KCnepuMeHTTIK MaAIMETTEp 3aT MaccacbiHblH cakTany
3aHblH Aanengeh me? TyciHaip.
. 216 r cblHan OKCUATH Ty3y YWIiH 16 r oTTeKneH apekeTTeceTiH
CbIHaMTbIH €H a3 MaccacblH ecenTe.
F. 100 r cbiHan 8 r oTTekneH apekeTTeceai Aen 6omkan, coiHan
OKCUATHIH MaccacbiH Tan.
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3aTTapAblH, XUMUSINBLK, popMynanapbl

Amomdap Henikmer
KaHe Kanail 6ip-6ipimer
KOCBTbIN, XUMUABIK
Koceimbicmap my3edi?

Op6ip 3aMMbIH XUMUALIK
amays! MeH gopmynacet
Gosadel. 3ammuiH dopmyace:

1-cyper. Ac Tyabl 2-cyper. KypamblHAa MbIpbiL OHbIH XUMURJIBIK KYpaMbIH,

{HaTpuia xnopugi — NaCl) oKeual — ZnO Gap aK cbip Kypambita Kardail "mDVM""P
KipemiHiH XaHe KaHdall caHdek

Atomgap 6ip-6ipiMeH KOChIAbIN, acbln razgapdablH TYpaKTbl Zg"fgn”::;";g”n:nf:;""m"’”"’”
3NEKTPOHABIK KOHOUIypaLMACKIH KabblngayFa ymTelnaabl. byn lﬁn’:myﬂml 6oLk AR
Kesfe KOCbIAbICTaFbl aTOMAAPABIH, 3NEKTPOHABIK ThIFbIZABIFL | yone canasik Kypavin
Kalta Geninyi MymKiH. Cy MoneKynacblHAa OTTEK XaHe cyTek AHLIKMAYFA, MOSTRKYGABIK
aToMgapbl 0pTak 31eKTPOHABIK XYrka he. Bipp aToM 3AeKTpOHbI  Maccacui ecenmeyee, condail-
6acka aTomfa kebipeK biFbICybl bIKTUMAN. aK OHbir epextiie BusLKarlK

OTTek aTOMbIHbIH CHIPTKbI KABATLIHAA 6 3AEKTPOH Gonagpl, | P XUMUATbIK sacuemmepis

) o A cunammayra Gonadel.
8 ANeKTPOHABI KYPLUILIM Ty3in, AeHreliH askTay yLiH 2 3aek-
TpoH xeTtneiai. Cy MonekynacbiHAa OTTeK aTOMbl 03iHe 2 3n1eK-
TPOHZbI TapTLIN anagbl Aa (9p cyTek aToMblHaH bipeydeH), iliHapa -2 Tepic 3apAgblHa, an cyTek
aTombl iWwiHapa +1 3apAaka ve 6onagbl. COHABIKTAH CY — AWUMNOL, OH XaHe Tepic 3apaaTantaH
3MEKTPOH ThIFbI3AbIFLIHA Me.

Monekyna — Kocblablc O-H 6alinaHbicblH TY3€TiH CbipTKbl €Ki 31eKTPOoH
3KyBbl OTTEK aTOMbIHa bifbiCkaH. COHAbIKTaH cyTeK

o ATOMbIHbIH, A4POCH! MaHbIHAA OH, 3aPAATbIH, apThik,
A MeALep] XuHanazbl. beniHbereH eki anekTpoH
l li; He 1045 eoH >KyBbl OTTEK aTOMbl AAPOCbIHA Kapall biFbicKaH SkaHe

OTTeKTIH, Tepic 3apaaTapsl illiHapa TeHecTipiaMereH
Ky#ae Kanagbl.

«Henaik KocbiHAb agici 6oibiHWwa (H*)+2=2"; (0*)+1=27 (2) + (2)=0 anbiHagbl.
Cy Monexynacel — snektpbeitapan 6enwek. CyablH XUMUANbIK opmynacs — H,0.

Ty3 HaTpui MeH XA0pAbIH KaHAal BenliekTepiHeH Typaabl? ATOMAAPAb!, UOHAAPAL! XaHe 3nek-
TPOHABIK KOHPUrYpaLManapabl calikecTeHATp. HaTpuii skaHe XA0p MOHAAPbIHbIH, KYPbINbICHIHbIH Cbi3BAChIH Cbi3.

Hatpuii atomb! 1% 252 2p° HaTpuit noHb!
1s% 252 2p° 35!

Xnop atombl 18% 252 2p° 3523p® Xnop uoHbl
18% 252 2p° 3523p°
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m MeTanpapabi, xumusinblk, 6encenainiri

1. «MeTtangapabib, XUMUSBIK, KACUETTEpI» AereH KecTegeri 60C OpblHA bl
TOATbIpbIHAAP. KecTeaeH MeTanzapAblH GenceHAINITIHIH e3repy GaFbITbiH

aHblKTaHAap.

Meic cynogpamor my3eiHoir
epimindiciHde KopracoiH
Kanaii e32epedi?

MeTanaapablH XMMUANLIK KacueTTepi Kandaii memann namwa

MeTangap Temip HaTtpwii Mbic dpasc Vet apeKemeocneual?
PearenTrep OnIVAED Temnepamypa 600 °C-man
>KoFfapel ke3de FaHa
9% ommexneH momoirader?
KBILWKbIA epiTiHAICE

2. HaTpuid, Temip xsHe MbIC MeTanAapbIHbIH KacUeTTepi Typasbl AypbIc MiKip bap kol TaHgan an. TancsipMaHbl
opbIHAaY YLIiH «MeTangapabiH XMMUASBIK KacueTTepi» AereH Kecte AepekTepiH natganaH.

P/u | Hatpuii Temip Mbic
A | CymeH okcug Ty3in, CyTekTi CyMeH oKcua Ty3in, cyTekTi CypaH cyTekTi bIFbICTbIPbIN
bIFBICTBIPBIN LibFapazbl. bIFBICTBIPBIN LbIFapasbl. LblFapMaizbl.

] MBICTBI TY3bIHBIH, EPITIHAICIHEH

BIFBICTBIPBIN LWbHFapaabl.

HaTtpuidgi Ty3bIHbIH, epiTiHAiCiHeH
bIFBICTBIPBIN LbIFapagbl.

Temipai TY3bIHbIH, epiTiHAICIHEH
BIFBICTBIPBIN LUbFapazbl.

b CyTekTi KbILLKbIA epiTiHAICIHEH
bIFbICTBIPBIN LUbIFapagbl.

CyTexTi KbILKbLA epiTiHAICiHEH
bIFbICTBIPBIN LiblFapasbl.

CyTekTi KbILKbLA epiTiHAICIHEH
bIFbICTBIPBIN LUbFapMaiizbl.

Kayabbi:
MeTanaapabit 6enceHyinik katapbiH 3epaene.
MeTanaapabiH 6enceHginik Kkatapbl
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H) Sb Bi Cu Hg Ag Pt Au

MeTanaapabiH 6encenginiri kemuai
BepinreH cypakka xayan 6ep. KopfacblH MeH cypbMa apacbiHaa KaTapAa KaHaai XMMUsablk 31emeHT Typ? Here?

MertanaapablH 6enceHainik KatapbiHAafFbl MeTaabliH OpHbl GOMbIHILG TY3ITEH XUMUANBIK,
aliHany eHiMAepiH 6omkayFa 6onagpl. byn KaTapaa cyTekke AediH TypFaH MeTanaap CyTekTi cyAaH
XaHe KbILWKbIA epPiTiHAICIHEH bIFbICTIPbIN LWbiFapabl. KaTapaa cyTekTeH KeRiH TypFfaH MeTangap
CYTeKTI CyAaH >XaHe KbIKblA epiTiHAICIHEH bIFBICTLIPBIN WbiFapa anMainabl. Eaayip GenceHai
MeTangap benceHainiri TeMeH MeTanapAbl Ty3A4apblHbIH ePITIHAICIHEH bIFLICTBIPBIN LbIFapaabl.

1. MeTangapabiH 6enceHginik katapbiH naigana- 2.2. Mbipblll — opTawa 6enceHai metani.
HbIN, MeTanAapAblH 6enceHginirin Gip-bipiHe MBIpbILW MeTanabl TOTBIKCbI3AaHAbIpa ana-
KaTbICTbl CaNbICTbIPbIN Kep. MblHagal MeTanzap ThIH Ty3 epiTiHAICIH TaHaan an. MelHagai
KYObIHBIH, apacbIHAafbl YALIBIKKA «>» HEMece aliHafbIMAapFa Calikec KeneTiH XMMUANbIK,
«<» BenriciH Kon. peakLu1a TeHAeyAepiH KypacTbip.

AL O Al A. Mbic (1) HuTpaThl.
2.Zn O Ca 9. Kanuvit H1TpaThbl.

B.Cu O Ag B. ANOMUHWIA HUTPaTBI.
B.Au O Hg B. KopfacbiH (I} HUTpaThI.
"Na O Au I. Xpowm (Ill} HutpaTtbl.
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KynneH sepTxaHaaa oTTeKTi XKuHay TacingepiH TankblnaHaap.
©3 TYXKbIpbIMAAPbIHAL TYCHAIPIHAEP. blAbicTa SkuHanFaH oTTekT Kanai
aHblkTayFa 6013617

BepinreH 3aTTapAblH, aTaynapblH cypetTepMer

calikecTeHApiHAED.
a)cy 3) Mblc  6) keMipTek  B) azoT r) Temip ) KyKipT

@o@MH |

OTTeKTIH OCbl 3aTTapMEH SPEKETTECYIHIH XUMUANbIK PeakLAANapblHbIH, TeH-
AeyNepiH KypacTbipblHAAP. Dp KafAaliAarbl OTTEK PeAiH aHbIKTaHAAP.

YCbIHbIAFAH KYPbLAFLI MEH PEAKTUBTER SKUbIHTbIFbIH KOAAAHbIM,
OTTeK any kaHe OHblH, KaCUeTTepiH 3epTTey 60MbIHLIA TaXipnbe XocnapblH
KYPacTbIpbiM, OHbl XKy3ere acbip.

Kypan-xababIKrap: eki MeTann Typfbl {LITAaTWUB), @AWeyill KacblK, raseT-
KI3rilw TyTiK, Kenemi 25 Ma enweyil LUAMHAP, kenemi 150 mna xeHe 250 Ma
DpneHmMeliep KyTbiChl, 2 ChiHaybIK, 3KCUKATOP, XKaHAbIDFb], MaKTa, aHab|pyFa
apHanfaH KacbIK.

XvmMuUAnbIK peaKTUBTEP: cy, CyTeK NepoKCUATHIH epiTiHgic], mapradew, (1)
OKCA], Kanuid NnepMaHraHaTbl, WbipMbl, KOMIP.

OTTeKTi XXUHay 3AicTepi XXaHe OHbIH KacueTTepiH 3epTTey GoMbiHIWA KOPbl-
ThiHAbI Kaca.

OTTekTi eHgipicTe cylibik ayaHbl aligay Hemece Cydbl 3neK-
TPOAN3ARY apKbLALI aNagbl:
2H2O(() i 2H2(r) * O2(r)

3epTxaHaga OTTeKTi KypamblHAa OTTeK Bap 3aTTapabl Kbi3-
AbIPY apKblbl anagbl.

Kanwii nepmaHraHats! 2KMNnO t°C
(MapraHuoBka) 4k}

Kanwii xnopatel (GepTonne Tysbl)
Kanuit Hutpatsl

CoiHan (I1) okengi
Kt

o) —

CyTek nepokcugi 2H.0,,

- KMnO, + MnO,, + O,

CeH Kanali oilnaliceiH,
ammocghepadarel ommex
memuiepi 30%-ra deilin
apmca, mipi arsanap yuwis
kandail Kayinmi eszepicmep
OpbIH aAYbl MYMKIH?

TOTBIKTBIPFLIL — TOTbIKCbI3AAH-
AbIpFbILITAH 3NEKTPOH Kabbin-
Aan anatbiH 3MeMeHT HeMmece
KOCbIAbIC.

DNeMEHTTIH TOTbIKT bIPFbILLI KACK-
€Tl aTOMHbIH, CbIPTKbI KabaTbiHAa
SHepreTuKanbik Kabatrap caHbl
HeFypabiM a3 6onfaH caibiH
SK3HE aTOMHbIH CbIPTKbI 3Hepre-
TUKanblK KabaTTa SNeKTPOH caHbl
apTbik GonFaH cabiH apTa Tyceal.

OTTeK anyFa KaHe XuHayra
apHanfaH KoHAbIPFbI

()

2kclo,,, 17 2kal, + 30,
2KNO,,, 12C 2kNO, + O,
2HgO,, 12C 2Hg, + O

2}

2H 20(() ¥ O2(r)

KazakcraHga oTTekTi CyAbl 31eKTpoAn3jey KesiHAe KOCbIMLLA 8HIM peTiHAe anagbl. O yLiH

Heri3ri LWWKi3aT peTiHge Kacnuii TeHisiHiH cybl KongaHblnabl.
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Ddopmynanap 6oliblHIWa ecenTeynep
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bip wall kaceikma KaHmmMbiH Heue Geuiezi 6ap? 3am bt Ort Ay
nopyusceiH Kandall wiama cunammaiide:? Sammuiy 6enzini 6ip 3
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maccacbiHdarel Geuiex catbiH Kaaall ecenmeyee 601adbi? \\g'”?z“‘“ //
N y
By ,? 450 b 7

3aT maccacbl MEH MONLIEPiH ecenTey. e
KocbinbleTarbl 971eMEHTTIH, Maccanblk s

YyneciH ecenTtey

1=
Cy MeH caxapo3aHblH Monekynanbik GopMynachiH xas. cyper
Caxapoza MeH CyAblH canbiCTbipManbl MaccacoliH ecenTe.

7-ChiHbINTaH NEPUOATHIK KecTe B0MblHLIA SNEMEHTTIH aTOMAbIK Macca-
CblH TabyAbl KaHE KOCbIbICTbIH MOAAPALIK, MaccachlH ecenTeyai GineciH,
Pusnkaaa ecen WbiFapraH Kesje ThiFbI3AbIKTbl — P, MaccaHbl — M XaHe
KeneMal — V aHbIKTaliTbiH GpU3UKablk, Wamanap KoAdaHblAaTbiHbl 6eariai.
Bip crakaH KodemeH Helle Monekyna ILIETIHIHAT aHbIKTay YLIIH KyPblabiM-
AbIK 6IpAIKTIH caHbIMeH CanblCTbIpyFa KeAMERTIH 3aT Maccacl Typanbl 6iaiM
KeTKiNiKei3. Dp anyaH aToM Maccacsl apTypAi 6onazpl.

. o . 2-cyperT. Caxapo3sa MoNeKyNachbiHbIH,
XUMUANBIK yaepicke 3aTTblH KYpbINbIMABIK BipaikTepi:Xeke  wapesekti Mogeni

aTomgap, atToMaap Tobbl MeH Mosiekynanap katbicagbl. Mok 3at
MesLepiHiH, WwamMackl 60.1bin Tabblnagpl. bip Mosbae 6.02:102 MOJIb -
GanwwexTiH, (Asoragpo caHbl Na) Bipgeli Mmenlepgeri atomga- 3aT MeAWepiHiK enwemi.
pbl, MoJIeKyAanapbl HeMece oHAapbl 6onagbl. 3aT MeLLepiH p y T
ecenTey dopmMynacel:n = m/M; n =V/Vm; n = N/NA

CRUGHIET 7 3aT 6oifbIHLA ecen WblFapy MTIHIH KyPacTbIpbIn, KecTeH
AdnTepre cbi3biN anbin TOATLIP (2-cypeT).

3ar Monekynanbik | Moaapablk
aTaybl | ¢opmynackl Maccachl {I/Monb}

3aT menwepi

Maccachi {r} (Moak)

Tapasb\p,a 5.6 r remip, 0.64 r kykipt, 180 rcy, 11.7 r ac Ty3biH
enwesl. Cy, caxaposa, KobeuH MonekynanapbliHbiH MenLlepiH ecente (1-cy-
pert). bip cTakaH Kodese OTTeKTIH Helle aToMbl 6onaTbiHbIH Kanali Ginyre
60513417 Caxapo3asarbl aTOM MEALIEPIH ecenTey anropuTMiH KypacTbip.

TapasblHbIH AYPbIC KyMbIC iCTeATIHIH Aanenge.

Cytextin H  Cyauin, H,0 CyTekTiH, H KemipTtektin, C
18 aTombl 1 Monekynachl 12 aToMbl 1 aToMbl

Nacl C.H,0,

5851 342r

4-cypeT. ATOM MeH MONeKynaHbl eALIeYAl MoAenbaey 3-cyper. 3at menwepi
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{4 3eprre! AziaM TypMbICTa KaHAall MeTanjap/bl KonaaHasbl? Here?

3unaTkepAik eH6eKTepiHAl TaHBICTLIPBLABIM HeMece GeliHepoauk
TYpiHAE Kacan TaHbICTBIPLIHAAP.

TaHbICTLIPbINLIM HeMece 6eiHEepOINK Ma3MyHbI:
I. Kipicne.
1. 3epTTey TakplpbiBbl KaHe MaKcaTbl.
2. 3epTTey MiHAeTTEpI.
3. Tipek cesaep/TepMuHzep
{MeTann TypAepiHiH aTaynapbl, onapAblH Naigans Kacuetrepi, MeTan-
JAPAbIH, a4aM AeHcaybifbiHa acepi).
Il 3eprrey yaepiciH cunatTay.
1. KoagaHblnaTbiH 3epTTey agictepl.
2. MeTanjap KOAAaHbLAATLIH cananap.
3. MeTansapApiH, Naiaans! KacueTrepi.
4. MeTtanaapablH a4aMm AeHcaynbiFbiHa acepi.
IIl. 3eprrey HaTxenepl.
IV, KopbITblHAbI.

ASIFaLIKbI YCaK TUBIHAAP Xe3ieH, V. MaliganaHbinFaH ajebuettep Tisimi.
an ipiney TMbIHAAPR MbIC-HU- .
Kenb KyMMacbiHaH Kacanzbl. Kpurepuiinep

Kasipri Kesae TUbIHAAPABIH

o Bann Kputepuii

Kypambl e3repg, 6ipak cblpTKbl
Typi esreprinreH oK. Onapra 5 YaKbITThI eCenTey — TaHbICTbIDbUIbIM YaKbiThl — Ker
ranbsaHukanblk kabblHbl Hap Aerenae 4 MuHyT.
KeMipTekTi 60aaT KOCbIAAbL. * 4 MUHYTTaH apTbiK TaHbICTbIpbIACE — 2 Gans.
COHABIKTaH /1P MarHuTTeneTiH » TaHbICTLIPbLALIM adkTanMali Kanca, 5 6ann anbiHbIn
KacueTke ue. TacTaiabl

5 JKyMBICTBIH, epeKieniri

5 Kepcety mageHueri

10 AHBIKTbIFbI

* AHbIK Kepcetyre — 5 Gann.

* TaHbICTLIPLIBIM aHbIKTbIFbIHA — 5 Ban.
Kepcetinim TyciHikTi — 5 6ann.
AHbIKTaMablk aKnapart XeTKiaikTi — 5 6an.
15 FhIABIMU KYHABIABIFLI

* ThlabIMK aaicke — 5 Ban.

» Cbi36a, cyper, Avarpammara — 5 Gans.

* 9p OKYLbIHbIH KOcKaH yaeciHe — 5 Gana.
10 Binim

* XKannbl MasMyHAbl Ginyre — 5 6ann (YCbiHbLAFaH KYMbICKa
apbip KaTbiCyLbIHbIH, YAec kepceTines).

» CypakTapfa sxayan 6epreHi ywin — 5 6ans.

PednekeusnblK TancblpMmara WOy xacay

«<KyHAenIKTI eMipAe MeTanjapabl KonjaHy» AereH Takbipbinka Ton 60abIn
noctep AaibiHaa. MeTanaapAbik, KOAAGHbIMYbIHA KeM AereHae 3-4 Mbican
KenTip.
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A Xuwmunsanbik peakuns sHepruscobl

Cen:

¥ aHy peakuuanaps;

' Basy kaHe Te3 TOTbIFy Typanl;

¥ XUMMANBIK KYBbINbICTaPAL!
BaLIeKTePATH KUHETUKANbIK TEOPUACH!
TypFbICbIHaH TYCIHATPYAT BineciH,

Cen:

¥ kaHy yAepICiHIK sHeprua Beninin syperini;

¥ 3K3OTEPMUANBIK SKaHE SHACTEPMUANBIK
yaepictep albipMallbinbifyl;

V' BenlueKTepAiR, KIHETUKaAbIK TeopUACh!
TYPFbICHIHAH XUMUAANBIK peakUuuanapaarsl
SHEPTUAHbIH B3repyl KaHe cakTanybl;
KOpLIaFaH OpTaFa OTbIHHbIH,

KaHy eHiMAepPIHTH acepi;

V' Kulibixal spdeTicnin naiisa 6oy

ceBenTepi Typanbl GineciH.

Byn Tapayaa:

¥ OTbIHHbI HEpPreTUKabIK,
noTeHLManbiH Garanayzs!;
SKaHy, ThiHbIC a/ly XaHe Koppo3ua yaepicTepl
Ke3iHAe 3Heprua e3srepiciH canbiCTbipyAbl
TEPMOXUMUANBIK, TEHACY aPKbIAbl Kbl
MenLuepiH ecenteyai 6ineTiH 6onacbiH,.

Tipek cospep MeH TYCiHIKTep:

3K3OTEPMUANBIK PeakLns, SHAOTEPMUANLIK peak-
WA, SHEPrua e3repici, Xbiy, OTbIH, Kbinbikal 3¢-
beKTicl, TePMOXUMUANBIK TEHACY, TEPMOXUMUABIK,
TeHzey GolbiHLa ecenTeynep.

TlsHapanblk 6ainaHblcTap

«DUINKAY KYPCbIHAH XKblAY SHEPTUACHI, KbIAYAbIH
6epiny Typaepi, OHbIH TaburatTa XaHe KyHAen k-
Ti eMipae OpbIiH anybl Typansl 6ineciH. Mbicanbl,
JEHE SHEPTUACH! KbICKb! KUIM aCTbIHAA 6Te XKaKCbl
caKTanaTbiHAbIKTaH KbICTa TOH KUCEH 6Te Xbibl
601aAbl. KyHHIH KbIAYbI, COHAaN-aK 31eKTpoMartuT
TOAKBIHAAPLI apKbUbI Aa Bepineal.

«buonornan KypcbiHaH >acbln eciMAikTep
KOMIPKbILIKbIA Ta3bl MEH CyAaH KyH 3HEpPruachl

acepiHeH opraHuKablk 3aTTapabl Ty3eTiHiH 6inecin,

GyHo

XKanyapaap cexipyee Kaxemmi
SHepeusHb! Kaiidarn anadei?

Tipi aF3aHbIH, TipWinik eTyi Tek 3aT anmacymeH
FaHa eMec, COHbIMEH KaTap SHepris anMacybiMeH
>aHe altHanybiMeH Ae GalinaHbicTbl. XKep GeTiHgeri
Heriari s3Heprua KesaepiHi 6ipi KyH 60abin Tabbina-
Abl. Mbicanbl, kKyH cayneciHiH acepiHeH eciMaikTep
6eliopraHuKanblk 3aTTapAaH opraHuKaiblk 3aTTapsl
cuHTe3AeRAl XKaryapnap KyH cayaeciHin sHepru-
ACbIH 3HEPrUA Kol peTiHae naiiaanaqa aamaiabl.
XKaHyapnap MeH ajamaap KOPeKTeH afblHaTblH 3Hep-
TUAHbI KOAAAHAAbI.

SHeprua aiiHanybl apkblabl XYpeTiH yaepictep
BapAbik skepAe kysere acagbl. CeH KyH calblH Waki-
HeKTe 3/1eKTP SHEPrUACHI HeMece XKblAy SHEPrUACH
acepiHeH cyAblH KalHaybiH Halikai anackiH, KentereHn
XUMUANBIK PeaKLMAnap HepruaHblH cCiHipiny Hemece
6eniHyi apKblnbl XY pes.

By Tapayaa KopliaFaH opTaja 60/aTbiH Heprus
o3repic], XAMUANLIK PeakLMANap KaHe onapablH epek-
LenikTepi KapacTbipblaagbl.

Buoras, 6uojusens xaHe 6acka Aa KeMipcyTekTep
oHAipiciHAe 6anamanbl SHePruAHbIH, KANTa KaHFbIp-
TbinaTbiH Gonallafsl 30p pecypcbl petiHae 6uomMac-
CaHbl KapacTbipyFa 6onagbl. BuoMaccapaH anbiHa-
TblH 3HEPruA 3HepreTukanblk KayincisgikTiH kaHa
AeHreliH Kypaiabl. Byn kesge Kblabbkall raspaps!
aliTapnbikTai as 6eniHes.

Orrek, KyH
0, apeifel  BUOMACCaHbE
aHepaud Kesi
peminde
Kondarydeir Kepi

acepire Kardail
Mbicandap Keamipe
anaceiH?

KeMipKBIILKI
raski, €O,
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_ Ty3 KbILIKBINbI MEH HAaTPUii Tocyabdatbl (Na,S,0,) apackiH-

Aafrbl peakuus XblidaMmiblfblHa TEMNepaTypa ecepiH 3epTre. CeKyH,qomep

» TemnepatypatbiH 2] Pl KeMeriMeH SpTypJi TemnepaTtypa XafjaliblHaafbl NaiinaHy (Hemece TyH6a
naybl  3aT  GesleKkTepiHiH TYCY) YaKbITbIH aHBIKTa.

COKTbIFbICY CaHbIH apTTbipajbl. ANbIHFaH HoTUXenep GolibIHLWa rpaduK Cbi3.

& TEMnePaTYPaHbIH XKofapbl- BepinreH cypakTapfa xayan 6ep.

AR G E 6eawektep 1. TemnepaTypa >KofapbliafaH Xafjaiiga peakuma XbligamIbFbIHbIH,
aHarypibiM kebipek aHeprusfa apTy cebebi kaHaaii?

ne 60!1bllj, PRERITAMEBI DK OR el 2. faiinaHygbiH naiiga 600y yakbiTbl MEH peakLus XblgaMAblFbl kanaii
na BacTaitgbl. PeareHTTiH XmMmu- BaiiNaHbICTbI?

ANBIK PeakuynaHbl 60/4bIPaTbiH 3. bepinreH XMMUABIK peakLWAHBIH XblU14aMAbIFbIH apTTbIPy Xafaina-
benceHai GeslekTepiHiH caHbl PbIH YChIH.

apTazbl.

- Temnepatypa Hefyp/biM
apTKaH CalblH, peakums Xbli-
AaMAbIFBl COFYPABIM XKOFapbl
6onagpl.

CypakTap MeH Tancbipmasnap

1. KaHaali TemMnepaTypaga MblC OKCWA] MeH TY3 KbILUKbLIBIHBIH,
apacbiHAafbl XMMUAAbIK PeakLns XblaZamblpak, xxypeai?

I t=10°C i
T MeJLLepi
I t=20°C e
_130°
Il t=30°C Easyip xofapel TeMnepatypa
2. 1-XeHe 2-KWCbIK CbI3bIK YLUIH rpapuk MaAiMETTepiH Koaja- EABYip XOFapl KOHUEHTpaLs: )
HbIN, aHaFyp/ibiM 6asy peakLUaHbl aHbIKTa. ES“L”eKTfPA'H KILIKEHTaN eALeMAEp!

3. PeareHTTep TemnepaTypacbiHblH apTybl XUMUSABIK peakLys
Xbl14aMABIFbIHBIH apTyblHa anapagbl, cebebi:

a) BesllekTep CUpeK COKTbiFbICaAbl, Bipak Ken aHeprusfa

ve 6onagbl; 2

. Easyip TemeH TemnepaTtypa
2) bBesllekTep cMpek CokThiFbicadbl, bipak az aHeprusfa ve B A
Bonagbl; BollekTepain, YiKeH enwemaepi
6) 3Heprusacel Ken HeslekTep XUipeK COKTbIFbICaAbI;
B) 3HepruAcel a3 6esLwekTep XWipek COKTbIFbICabI. Yakeit

4. DneKkTp Hemece aManbjaHfaH LlaliHekTe yakbIT ©Te Kesle AeHcay/blkka Kepi acep eTeTiH kak naitga bona-
Abl. KakTbl 1 ac kacblk ac cogacblHbIH KeMeriMeH KeTipyre 6onagbl. LLlaiiHekTeri kKakTbl KeTipy yiUiH yiige
akcnepumMeHT xaca. CeHiH oibIHILA, MyHAa Tazanayabl kanaii xysere acblpy kaxeT? Cyblk cyAa Ma, a/4e
BICTBIK, CyZa Ma? bepinreH Takbipbin GoiibiHILa MeHrepreH GifliMiH, HeriziHAe ©3iHHIH 3KCMepUMeHTiHe Ka-
THICTbI KaHAal 6o/KaM Xacai anacbiH?
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_ SRR 1. KeMIpTeKTIH XMMUAN bIK KACKETTEPIHIH, CAnbICTHIpMAnb!

KaHaganblk Lucara Diamond
KeH KomnaHuAckl 1111 kapat
(222.2 1) eHAeAMeEreH anmasz-
Abl 2015 kblabl 63 maH AKLL
AONNAPbIHA caTTbl. CanbICTbIp:
2015 XKblAAbIH MaMbIp alibiHAa
KeMipAiH 6ip ToHHaCbIHbIH, BaFa-
cbl 63 AKLL gonnapbl 6oa4bl.

Anmasz 6er epagpummin
Kemipmekmi
aAnomponuseK
mypeszepicmepi 6osbin
mabeiLramsiHbiH Kaaall
Banendeyze 6onader?

Apcopbuma — ras Hemece cyii-
IKTBIK MOJIeky/1anapbiHbiH, KaT-
Thl AeHere ciHipiny (ycTanbin
Typybl) YAepici. Ta3 xaHe cyit-
bIKTbIK, MOAEKyanapbIH 6eTiHae
aacopbumnAnaiiTbiH 3aTTap adcop-
GeHmmep Aen aTanagbl.

Afal keMipiHiH agcopbLuanbik
KacuetTepiH anraw XVIIl facbip-
AblH COHbiHAa ToBWUA JloBuUL,
neH Kapn Weene septrea. Qnap
KeMmipai cy MeH Aapinik 3aTTapabl
Ta3apTy YWIH KoAAaHAb.

3amMaHayu aACcopBLMANLIK
KOHALIPFbI

KecTeciMeH TaHbIC KaHe KeMIPTEeKTIH annoTponuaAnbIK TypesrepicTepii,
KYPbUNbICbIHBIH, OHbIH XUMUANbIK BenceHainiriHe Kanait acep eTeTiHAiM Ty-
panbl KOPbITLIHABI Kaca.

Kypbiabicbl
PearenTTep AMopdThl | Kpuctanabii Peakuus eHimaepi
Koke Tpadmr Anmaz
GO,
Otrek 400-500 °C| 600-700 °C | 800-900 °C | KeMipKbllKbia
rasbl
(€
Prop 25°C KbizablpraHaa Kemiptek
TetpadTopual
Katanusatop CH
KaTblCbiHAaFb! | 300-400 °C| 500-600 °C - MeT;H
cytek (Ni, Pt)
KykipT 700-800 °C| 800-900 °C | 900-1000 °C| ., ¢ S
YKIpTTI KemMipTek

2. Ky peTiH XUMUANbIK, peakLinAfapabiH TeHACYNEPTH SKaFAaiinapbiH kepcete
OThIPbIN KypacTbip.

KokcTbl MeTannypruaga Temip, KoprachiH, Kanaiibl kaHe Mbi-
PLIWTbI KeHAGPACH TOTbIKCbIZAAHABIPY YILIH Kbi3AbIpY KesiHge
KongaHaabl. MyHaal agic kapGomepmus Aen atanagbl. JlaTbiH
TiniHAe «carbo» — «keMmip» XaHe rpek TiniHae «therme» — <Kbiny»
AereH co3. PeakumMAHbIH Xannbl Typi:

2Me O + C— 2xMe + yCO,.
Ky 2

KeMipTeKTiH XUMUANLIK KACUeTTepIH 3epTTe.

YCbIHbIAFAH KYPbUIFbINAP MEH PeakTUBTEp KUHafblH Nalijananbin, KeMip-
TeKTIH KAaCUeTTepiH 3epTTeY KOCMaPblH KYPaCTbIp KaHe TaxipnbeHi opbiHaa.
Kypan-»ababIKTap: 3aT 3afyFa apHafaH KacbiKLanap, BynaHablpyFa ap-
Ha/FaH TabakwWwa, oT6aKbl patll (TUre/ib) KbiCKbILbI, KaakLwa, Keni MeH kescan,
>KaHapfbl, Mbic (Il) okcual, oTTek 6ap KyTbl.

PeakTueTep: 6enceHAipinreH KeMip, OTTeK, AUCTUAAEHTEH CY, 3K Cybl.
Kbi34bIpy KYPansapbiMeH, LibiHbIMEH KaHe CiATINePMEH Ky MbIC XKacaraHaa
Kayincisaik TeXHUKachl epexxenepid cakTa.

CypaKTap MeH Tancbipmanap

1. AnMas BeH rpaduTTiH 3neKTpeTKizrilTikTepiHiH apTypai 6ony ce-
6e6iH TyCiHAIP.

2. KeMipTek KOCbIAbICTAPbIHbIH, pOpMYAanapbiH KypacTbip:
a) MeTanjapMeH: anloMUHUAMEH, KabLUAMeH;
=) GeliMeTanaapMeH: X10PMeH, KpeMHUAMEH.

3. MbiIpbill OKCUATHEH MbIPbILITbI KOKCTbIH KOMErTMEH TOTbIKCbI3AaH-
AbIpbIN any peakLMAChIH 3Kas.
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Kes kenreH xuMusnblK peakuus BypbiHFbl XUMUANLIK GalinaHbiCTapAblH, y3iayi koHe XaHa
HanaHbICTapAbIH Ty3iNyi HerisiHAe Xy3ere acagbl. ATomaap apacbiHAafbl 6alNaHbICTbIH, y3inyi
YLWIiH 3Heprusa KaxerT. XyMcanaTblH Hemece Ty3ineTiH SHeprus MeJlepi peareHTTep Tabufatol
MeH peakuusa eHiMaepiHe Tayenai 6onaasl.

¥ 3-Tancoipma PONIEL bIK KOCBLIBICTAP MOAEIH KOAAaHBIN CyTeK, a30T MoJieKynanapblH KypacTbipbiHaap. by
MoJieKyNanapaarsl XMMUAbIK BainaHbicTapabl Y3y YILIH KaXeTTi 3Hepris MeJLLEpiH canbiCThipbiHAap. Kanaii oid-
naliceiHAap, kaii MoJieKynaHblH 6ailaHbicTapbiH Y3y S3HepPruAchl Xofapbl 6onazbl?

XaHny peakumsanapbiHaa peakunsa eHIMAEPIHIH Ty3inyi ke-  CH 20 co 2H,0

3iHAEe BONiHeTIH 3Heprua MeJepi peareHTTepaeri 6annaHbic- “4 + “2 = “2 +“2
TapablH Ty3inyiHe XyMcanaTbiH 3Heprus MeswepiHeH aptelk T l l
60onajbl. IHePrusaHbIH apTbiK MeaLWepi Xblay KyRiHae 6eniHes|.

XKbiny Menulepi peakuusFa TyceTiH )KoHe HaTuKeciHae a + 2b = ¢ + 2d
Tysi/leTiH 3aTTapAbIH, MeJilepiHe Typa NponopLoHan. Q < qQ

S Eeki XUMUANBIK, GalinaHbIcTap/bl y3yre xaHe xaHa H6alinaHbIcTapAbl Ty3yre KaXxeTTi SHeprna MeLLepiH
canbicTbIp. bepinreH peakuuagarbl 3Heprus aibIpbIMbl Kaiiga «ketegi»? XKty adgekTiciHib, beariciH kongaHbIn,
METaHHbIH, XaHy peakLMACbIHBIH TenaeyiH xaz. Xblny acdekTici boliblHWa 6yn kaHali peakuma?

CH, , +20,, =CO,, +2H O _, + 890 kdx

A(r) 20 20 Pand ()
Kapanalibim BenwekTep TeOpUACHIH KOAaHbIN, OpPbIH aifaH e3repictepdi TyciHAip. bepisreH peakuvsfa ToH

AnarpaMmmMa cbis.
2KClO,,, =2KCl, +30,,-Q

ElCY)

By xafgaigarsl Xblny 3¢ deKTiCiHIH MSHIH TyCiHIp.

CypakTap MeH Tancbipmasnap

1. Marnuii >xapblK LibFapbin xaHagbl. MarHuiagin, xaHy peakuusceiH + Q Hemece — Q BenriciH KosgaHbin
xas.
2. XKblny addekTici apKblabl peakLya TUNTEPIH aHbiKTa:
A. CyrexTi 3epTxaHagda any agici: Zny, + 2HCl =7ZnCl, +H, +Q
9. LlemeHT neH Kipniw sHAipiciHAE KOAAaHBIIATBIH MarHe3wii TyTKbIp/afblLll 3aTTap MblHagall TeHaey
BolibiHia anbiHagp: MgCO,, = MgO,, + CO,, - Q
B. Halizaraii, >xaHbbIp KesiHAe aTMochepa kabaTblHAa MblHagall peakLms Xypeai: Ny + Oyt Q=2NO,
3. A CewgipinreH sktacTbl Ca(OH), MbiHagali TeHaey bolbIHILE anazbl:
CaO(k) + HO, = Ca(OH)z@W) (m
2. NH,Cl ecki ataybl — MycsTip. by — ammuak vici bap Tyccis kpyuctan kyliHaeri Tys.

NHACI@ —NH,, + HCI® (2) TeHgeyi boliblHLLa albpblnabl.

«A» xoHe «D» peakumaAnapbliHia XUty 3dQekTici kanai esrepesi?
1-peakuyma 2-peakuma

A BK3OTEPMUABIK 3K30TEPMUANBIK,

© | 3K30TEPMUSAIBIK, 3HAOTEPMUABIK,

B 3aHzOTEpPMUANBIK, 3K30TEPMUANBIK,

B 3aHzOTEPMUANBIK, 3HAOTEPMUANBIK,
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CynbiH, 6ipereit kKacueTTepi

L] KecTeperi cyzbiK, KeTiCnelTin puankanbik, KacueTtepi MeH
cunaTTaManapblH TOALIKTbIP.

DuznKanbIK Kacuettepi CunaTTamachbl
ArperatTblk Kyii
Tyci
Aamciz
Wici
KaiiHay Temnepatypachbl
0°C
CyliblK KYIAAETT CY/IbIH, ThIFbI3AbIFbI
KatTbl Kyiaeri cyAblH ThIfbI3Ablfb! 0.92 r/cm®

Cy — KanbINTbl Xafgaiga Meagip, AoMi KoK, Micci3 cyibIKTbIK,
6onbin Tabblaagpl. bipak OHbIH, Herisri KacueTTepi epexLue:
- MOAleKyAanblkK MaccacbIHbIH, kepceTKiwi — 18.0160;
- ThIFbI3ALIK AeHreldi — 1 r/cm®;
- epeKLLe epiTkiLl: o1 Bapblk 6eArini MeTana TypaepiH TOTbIKTbI-
pagbl XXoHe Ke3 KeAreH KaTTbl Tay XbIHbICbiH By3y kacueTi bap;
- CyApBIH, LapTapi3di TaMLUbICk! KeAeMiHiH egayip a3 (OHTalibl)
6eTiMeH aliblpMallblabIK Xacaligbl;
- MEHLUIKTI XXbIAYCbIAbIMAbIAbIK ASPeXeci KenTereH saTraH
Xofapbl;
- ¢y 30p Mesllepgeri Xblayabl CiHipin, 6yn kesge o3i oTe a3
Kbl3agbl.

Taxipube apkbiibl CyAblH CyTeK OKCUAT ekeHiH danenge. On
YIWiH 7-CblHbIN KyPCbIHaH CyTeKTi 3epTXaHa Xaf AaiblHAa asty aficiH ecke Tycip.
Ty3inreH cyTekTi xakkaHha He 60aybl MyMKiH? CbiHayblk KabblpFacbiHAa
Ty3iAreH cyMbIKTbIK Kanal atanagbl? byn cyMbIKTbIKTbIH KaHAal 3aT eKeHiH
Kanail Tekcepyre xaHe ganenseyre 6onaabl?

Cycbl3 Mblc cyAbdaTbl KpUCTanAapbiHblH aHe koBanbt (I} xnopuai Kafa-
3blHbIH Tyci Kanali e3repeai? bya HeHi ganenfeiai? Peakuua TeHAeyiH Xa3.
KopbITbiHAbI Xaca.

CyAbIH, MEHLLIKTI XblNYChIMbIMABLBIFLI — By CyAbIH Temne-
patypacbiH 1 °C-Ka keTepyre KeTKeH Xblay Meawepi. Maccachl
1 KT Ccyabl Kbi3gpipyFa ken MeAlepge — 4.148 [Ix Xbl1y KaxeT,
COHABIKTAH 0/ XKali Kbl3aabl XaHe Basy cankblHAaAb!.

CyBoir KaHdall «gynusa»
Kacuemmepi 6ap?

o

-
e

1-cypeT. Cy MoneKynacbiHbiH,
KYPbLAbICHI

Mmapocdepa

2-cypert. Xepaiy cy
KaBbIFbIHbIH, KypaMbl

Cy Tamusicel

3-cyper. Cy MonekynacbiHbIH, 6eTTiK
Kepinyl
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Kenemi, cm? Peakums xbl1gamabiFblH BepifreH KypbUiFbiMeH a/Lley MyMKiH 6osca, By
peakLUMsiHbIH TeHaeyi kaHaaii?
100

. A Mg, + 2HCI(CW> - MgCIZ(Cym +H,q
9. HCI(CW) +NaOH ., - NaCI(epm +H,0,
B. Fe(w + CuSO, o Cu(w + FeSO, o

Vakprr, ¢ B 2Nag, +Br, . — 2NaBr |

6-cypeT. KeMipKbILLKbLT Fa3blHbIH, TonneH TaHjan anfaH peakuus XblALaMIbIFbIH apTTbipy Xafaaina-
6e1iHY Xbl1gaMAbIFbI pbIH TajKbliaHAap. ©34epiHHIH Xeke ToxipubenepiHe cylieHin, 6oxam
xacaHgap.

XKyprizinreH peakuus HoTUXenepi GepiareH 6-cypeTTeri rpadVKneH TaHbICbIHAAP.
TonneH peakums 6apbiCbiHAaFbI KblIAaMIBIKTBIH, ©3repyiH Tankblnangap. byn ezrepictiy bactbl cebebi Hege?

CypakTap MeH Tancbipmasnap

1. bepinreH nikipaepre KaxeTTi cO34epAi KoVibIN, ASNTepiHe KeLipin xas.

A. beswekTep e3apa spekeTTecy YLUiH ofap caiikec ne 6oabin, bip-6ipiMeH Kaxer.
. XUMUANBIK peakuma XbladaMabblHa . epiTiHAINep MEH KaTTbl
3aTTapAblH, e3repyi acep eTyi MyMKiH.

B. PeakuUsHbIH, >Kypy XafaaliblHbIH 63repyiH sHAipICTIK ©HEPKaCinTiH yAepicTepiH XakcapTy YLiH kanai
Ko/ 4aHyFa bonagbl?
2. Opbip xafgainabl TyCiHAIp.
A. CapbiMaligbl TOHA3bITKBILLTa CakTaMaFaH >Kaffaiga oOHblH AaMi by3bliagbl.
9. Cobizai Bence Tezipek niceai.
B. AcnupuHgi yHTaKTaca, o/ Tesipek acep eTeai.
3. Kanaii oiinaiicbiH, GepiareH TyXXbipbiMaap Aypblc na? TaHgayblHAbl TYCIHAIP.

]

:/'H XvuMuanbik esrepicTiH XXbl1AaMAbIFbI MeH ezrepic aapexeci Aypbic Kate

1 XUMUANBIK peakLmaA XblagamAbiFbl SpeKeTTecylli 3aTTap
KOHLIEHTpaLMACBIHBIH, yakbIT GipiriHae e3repyiMeH aHblKTanagbl.

2 Peakuwms 6apbiCblHAa OHIMAEPAIH KOHLEHTpaLMACH! a3assbl.

3 PeakLMAHBIH, WbIHaABI XbLAAMABIFbBI 4en GepiareH yakblT Me3eTiHAeri
XbUIAaMABIKTBI aTaingbl.

4 Peakuus XblagaMabiFbl SpeKeTTecylUi 3aTTap TabuFaTbiHa Toyenai.

5 Peakuus XbligaMabiFbl MblHaZal peakuus XafjaiknapeiHa Toyenai:
KOHLEHTpaLa, TeMnepaTtypa; rasTepisAi 3atrap YLiH — KbICbIM; KaTTbl
3aTTap YLUiH — yHTaKTay.

6 PeakLums XbingaMabiFbl TEMNepaTypafa Toyensi emec.

OHaipicTe XUMUANBIK BHIMAEPAI any XblAAamAbiFbl peareHTTep
KOHLIEHTpaLMAcbiHa NPONOpLUMOHan.

4. AvanfaH esrepicTepAiH kaucbichl 1 Moab X aHe Y rasgap apacbiHAarbl peakLna XblAgaMAbIFbIH apTTbipabl?
A, X KOHLEHTPaLMACBIHBIH a3atobl. B. PeakumsanbIK KyTbl KeJeMiHiH a3atobl.
@. TemnepaTypaHblH TOMeHAEYi. B. PeakumanbIK KyTbl KOJEMIHIH apTybl.
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Xvmuaaarsl ecenteynep

FanbiMaap ken bl 6oibl MaTeMaTKablK 3aHABLIBIKTbI @aHbIKTaY YLUIH
Tene-TeHAiK Xyleaeri kypaMmbenikTepaiH, caHAblK apakaTbiHAChIH 3epTTesi. ke -
1864 xblabl eki Hopeer xumuri MyabaBepr neH Baare KOHLEHTpaLUsAHbIH, OHIMHLHSANT MOJIUEPU
e3repyi MaccaHblH, cakTasy 3aHblHa caid XKYPETiHIH XKaHe CTEXUOMETPUSBIK, Kanaii enuieyze 6onader?
peakuus TeHaeyiHe cail KeneTiHiH ganengesi.

Bipak agnHamMuKanbik Xyiegeri 3aTTap KOHLEHTpaLMACkIH NMpaKT1Ka Xy3iHAe Kanaii ecenteyre 6onagbl?

Meicasnbl, Hemic drsnk-xumnuri Makc bogeHwTeirH 1897-1899 xbligapbl Xxaii 3aTTapAaH TypakTbl TEMMepaTy-
paja HofcyTekTiH Ty3iny peakuuacbiH 3epTTeAi. XKabbik biablCTafbl peakLus Tene-TeHAik opHafaHfa JeldiH XypAi.
CoCbIH bIABICTBI TE3AETIN «MY3AaThiM», ra3 KOCNacblHAaFbl MOACYTEKTIH MOJILLEpIH e/llesi.

Kaiimeivool peakyusdarel

(UES Y KecTegeri Toxipubenik ManiMeTTepMeH TaHblC. PeakLys TeHaeyiHaeri caHablk apakaTblHacTbl Naii-
JanaHblin, cypakrapfa xayan 6ep.

Hyp *+ Lo & 2HI,

20 2

PeareHTTepaiH 6acTankbl Meswepi, Mosb OHIMHIH COHFbl MeALWepi, Moab
Taxipnbe N2

CyTtex Wog WNopacytek

20 5 8
2 20 25 34

1. CyTek neH MOATBIH CaHAbIK apakaTblHackl KaHAai?
2. CyTek neH UoACYTEKTIH caHAblk apakaTbiHachl KaHaan?
3. 1-Texipubeseri MoaTbIH Bap/bifbl peakLWsaFa KaTblCTbl e ailTyfa 6onagbl Ma?

(Y Peakumsigarl SpeKeTTecyLUi 3aTTap MeH OHIMAEPAIH CTEXMOMETPUASBIK apakaTblHacTapblH NaliganaHbim,
Tere-TeHAIKTeri KocnaHbiH MeLLepik KypambiH ecernteyre 601abl.

BepinreHi: TancbipMaHbl OpbIHAAY aAropuUTMi:

3at meswepi 0.50 moab 1. ®ochop NeHTax10pPUAIHIH bigblpay peakLMACbIHBIK TeHAEYIH Xazy.
dochop NeHTaxnopugiH 2. blgbipay eHiMi MeH BacTarnkpl 3aTTapablH, Me/LLEPiK KATbIHACBIH aHbIKTay.
kenemi 10.0 1 xabblk blabICTa

Kbi3abipabl. 0.20 Moab xaop PCIS® =4 PCIS(” + CIM

Ty3ifreH kesze yliede Tene-

: Peakums TeHgeyi BolbIHLIE MeLLepik Tmone  1mone 1 monb
TEHAIK OpHaZbl.

apakaTblHac

Taby kepek: KocraHblH Te-
ne-TeHaik Kyligeri Mmeawepik
KYpaMblH aHbIKTa.

3. TysinreH x1opAblH Gearii 3at MesLepi
boliblHIWLa kocnaaafbl apbip 3aT Mes-
LWepiHiH e3repyiH ecenTey Kepek.

bacTankel Menwep/mMonb 0.50 0.00 0.00
3aT MeJILLepiHiH e3repyi/Monb (0.50-020) + 020 +0.20
CoHfbl MesLwepi/Monb 030 0.20 0.20

XKayabbi: Tene-TeHaik KyliHaeri kocnanbliK kKypambl: n(PCl,)=0.30 monb,
n(PCl.)=0.20 Mok, n(Cl)=0.20 Mok,
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m TaburaTTarbl CyAblH, alHANbIMbL [©]

Cy Xepgaeri eH ken TapafaH ambeban 3aT 60/bIN Tabblnagpl.
bi3aiH aliHanambIzfafbl XXaHObIP, Kap, MyxuTTap, Keaaep, e3eHaep
MeH BynakTap — onapabiH 6apabifel ¢y. KypabikTbiH, 1/5 6eiriH
My3 HeH Kap >aybin xaTblp. XKepaiH ken 6eiri yHeMi cy BybIHaH X@He CyAblH ycak, TaMLLblAapbIHaH
TypaTbiH ByITTapMeH KemkepinreH. TaburaTra yHeMi Cy aliHanbIMbl Xy3ere ackin oTbipajsl. OHbIH,
XKepaeri Tipwinik ywiH MaHbi3bl 30p 6onbin Tabblnagsl. CyablH alHanbIMbl XXepaiH kabaTttapbl:
ruapocoepa, atmocdepa, aMTocdepa xaHe brocheparbl BipikTipin, GalinaHbICTbIpbIN OTLIPaAbI.
CyAbIH aliHanbIMbl Ke3iHae TabuFaTTasbl 3aTTapAblH Ken MeLepi aiHansiMaa 6onaasl. Kerictikte
3aTTap Ko3fanbicta 60/1bIN CyAbl TazapTasl, TYLLbI CY KOPbIH TOABIKTbIPaZbl XaHE MUHepanaapabl
Xep LWapbiHbIH, 2pTypAi BypbILITapbIHa TackiManiaiasl.

)KaH6bipdaH KeliiH
Keswikmep katida >xoranads:?

Kap Bynt TymaH KaH6bip

CypeTTep cepusicbiHa Xannsl Gip atay 6ep. He GalikafaHbiHabl cunaTta. CypeTTepAiH, KaHaai yk-
CacTbIKTapbl MeH aliblpMalLblabiKTapbl 6ap?

2-Tancbipma Cy MosieKyacbiHAarbl CyTeK MeH OTTEKTIH, MaccanbIK yiecTepiH ecente.

Cy aHanbiMbl — XKep KabbikTapbl apacbiHAarbl Y34iKCi3 XaHe TypakThl cy Lupkyasuusacel. Cy
aliHa bIM X@CaNTbIHABIKTaH, O ©3iHiH arperaTTblk KYWiH CyMblK KYWAEH rastapisgi kyhre aei-
iH @3repTe anajbl XaHe KepiciHle cyMblK Kyire aybicabl. CYMbIKTBIK KaTTbl Kyire e aybicybl
MYMKiH. Byn Tabusn yaepic cyaaH kenbip Kocnanapabl Xosabl. JlIutochepaHblH, XoFapsl KabaTsl
Cy3ri peniH aTKapbin, Xepai TyLibl CY KOPLIMEH TOALIKTLIPaAbl.

Cy aiiHanbIMBIHBIH, KeseHaepi

bynaHy. TeHizep MeH MyxuUTTap Cybl KYH SHEPTUACBIHbIH, acepiHeH 6y-
naHagbl. Cy Monekynanapbl cy 6ybl TypiHAe KeTepinesi. bynaHy yAepiciHae Cy aiiHanbIMbI
Cy Ty3cbizAaHagpl. e

KoHaeHcauua. Cy 6ybl cy MaccacbiMeH Bipre Ko3fana oTbIpbIn, TeMnepa-
Typa TeMeH alimMakTapFa Ke/reH/e rastapisji KyinaeH cyibik Kyiire aybicagpl.

ATtmocdepanbik, dKaybiH-WwawbIHAAp. XaHObIp, Kap, Kbipay, TyMaH
>aHe BypLuak, KyriHAeri Typaepi 6erini.

UHbuasTpauma. XXepaiH TepeH kabaTTapblHAaFbl Tay XbIHbICTAPbI, KYM
MeH KMbIpPLLbIKTAcTapFa CyAblH, CiHyi. IHPUAbTpaLUWs COHbIMEH KaTap Xep-
acTbl CyNapblHbIH KabaTTapblH TONbIKTbIPaZbI.

Cyarfap. XKaybIH-LIaLlIbIHHbIH, CYKOManapfa Hemece Tonblpak Getite WHdunstpauysa
TyCyi.

TpaHcnupauma. ScimiikTepAiH, Xanblpak AenTecikTepi apKblibl CyAbl
6ynaHzbIpybl. Cy aiiHanbIMbIHbIH, MOJeni
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Kocbimwa. Xumusparbl €CeMnTeynep. CaHaplk Tancslpmanap

Xannb! ecentey popmynanapbi:
1e - —3nekTpoH
1p* - npoToH N = 2n? D= Mr,
1n° — HelTpoH Wil
N - 3HepreTukanblk AeHreiepAeri 31eKTPOH CaHbl n= N = AC
N — 3HEpreTuKasbik, AeHrei HeMipi N, At
15225?22p? — 31eKTPOHAbIK, hopMyna n= % )= %- 100%
N - BenliekTep caHbl v —_— e
N_— ABoragpo TypakThich [MO/b ] n=—y wi= ES;‘)’E%]—- 100%
n —3aT MeJwepi [Moab] n;" - v
m — macca [r] pP=—vy ™ TV
Ar — canbiCTbIpManbl aTOMABIK Macca " 4
Mr — canbicTbIpManbl MOAEKYNabIK Macca |
W)= revpprsts boergea [iiews] Menwepgi ecentey Kenemgi ecentey
V - kenem [am] ¢popmynanapbi: ¢popmynanapbi:
V_ — MOAApAbIK kesem [aM?/ Mob]
P — ThiFbI3AbIK [r/cm?] N = n-Na V= neV,
D - razzapaplH, CanbiCTbIpMasibl ThFbI3AbIFbI N m_V m
T - temnepatypa [°C] (i N, - M -V, NS
P — kpbicbim [Ma] meVe,
C — KOHLeHTpauus [Monb/am?] n= DET\} n= ™M
kt — katanuzaTop "
S —xaHacy beTi [cm?] N =m_'Na_ n= o erep n = TMonb
E — aneprus [kx] M
Q - xbuny adoekTici [[x] o
wW(X3J) — XUMUANBIK, 31EMEHTTIH Maccanblk yaeci [%]
w(3aT ep.) — epireH 3aTTblH, Maccanbik, yaeci [%] Tkr=1000r = 1-10°mr
X3* — KaT1OH M3 = 1000 am3= 1-10°cm?
X3 - aHWoH y Tm2 = 100 am? = 10 000 cm? y

N, = 6.02-102monb™"

Vs Al i

= K MONb KaablNTbl >Kafian

Vo =g tME i
w = 3 MONb CTaHAapTThl Xafian

KanbinTel xafaaii — P = 101325 Ma xaHe temnepatypa T = 0 °C

CraHaapTThl >kafgail — P = 101325 Ma xsHe Temnepatypa

m.= 9.11-10%°r

m,= 1.672:10*r

m, = 1.675-10%r

T =4°CkesiHge p (H,0) =1
M, (aya) = 29

1atm = 101325 Na

-
om®
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SNeKTpoH

ANPOHBI aliHanbIN XypeTiH, Tepic 3apaaTanfaH aTom BenwekTepi (7).

SNeKTPOHABIK,
KoHdUrypaums

3NeKTPOHAAPAbIH, 3PTYPAi AEHTeNep XaHe AeHreiluenepae
OpHanacyblHbIH, 31EKTPOHABIK, GOPMYNachl.

SHAOTEPMUSABIK,
peakuus

JHeprus ciHipy apkbliibl XYPEeTiH peakuuanap.
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KopbiTbiHALL Binimivai Tekcep
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10.

Azamfa epTe Ke3geH benrini metangapasbl ara.

TeMipai Mblcanfa ansin, MeTangapAblH, 3 GU3MKanblk KacUeTiH aliTbin Hep.
flaThiH TiNiHeH ayfapFaHia «KOppo3Wa» AereH o3 ... AereHgi bingipegi.
Temip ToT bacy yaepiciHe ylublpay yiUiH kaHaali Xafaalinap Kaxer?

Erep BepinreH TycCiHiKTEpre KenicceH «+», an Kesicrnecen «—» Benricii Kon.

TyciHikrep * /=

1. bapblk MeTasAap Koppo3vsFa yilblpaiibl.

2. Temip Koppo3usFfa ylUblpay YLIiH Cy MEH aya Kepek.

3. Erep TeMip aya KypamblHIafbl 830TNeH SPeKeTTecce, OHAa Te3 KOppo3UsaHasbl.

4. Temipai cbipnaca Koppo3uagaH Kopfaybl MYMKIH.

5. KentereH benceHai MeTangap TeMip KOppo3WACkIH TOKTaTyfa ceben 601ybl MyMKiH.

6. BenocuneaTi xabblk Xepgae cakTay OHbl KOPPO3UAAaH KopFaitabl.

OTe beceHai MeTansap CyMeH peakLmsaFa TYCKeH Kesde KaHaal sHiMaep Ty3ineai?

Keitbip meTangap cymeH, aya KypamblHAaFbl OTTEKNEH peakuusfa Tycneidgi. OcbiHAal kacneTke ue MeTanbl
TaHza:

a) HaTpuig;

2) KajbuuiA;

6) nnatuua;

E) MbIPbILL.

XUMUASBIK peakLus TeHAeyePiH Kazbir, Ko3dGULMEHTTEPIH KOW. bepinreH peakumanapAblH Kakcbickl 6eme
TemnepaTypacbiHAa XYpyi MyMKiH?

a) JUTWIA + cy —

2) MbIpbILW + Cy —

6) Temip +cy —

B) KyMiC + cy —

©Ozapa spekeTTecy/iH calikec cMnaTTamManapblH XoHe MeTa/ap CyMeH SpeKeTTecKeH Ke3je Ty3iNeTiH OHIMAEPAI
aHbIKTa.

CymeH spekeTTecneligi Meic a Tnapokena Tyzineai
Cy bybIMeH spekeTTecesi Hukenb E] Oxkena Tyzinesi
3 Cybik cymeH apekeTTecesi KopfacblH 6 CyTek besiHesi
bapwii B CyTek beniHbeRgi

BepinreH TeHgeynepgiH caHablk KO3QOULMEHTTEPIH KONMBIM, KecTege bepifreH KoadhoULMeHTTepMeH
colikecTeHaip.

1. Uy + Oy, = L0y,

2. Al +0,, ~ALO,

3. R v b HZO@ - RbOH(CyM)+ Hm
4. Zn(w + HZO@) —»ZnO(K) + Hm
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KaTtuoH

OH, 3apAATbl NOH.

Kepi peakums

BacTankbl 3aTTap Ty3iy 6aFbiThbiHAA XYPETiH peakuus.

KuHeTuka XUMUSASIbIK peakLMAHbBIH, yaKbiTka 6aliifaHblCThbl KYPY 3aH/bLIIbIFbIH, OCh
3aHAbINbIKTAPAbIH, CbIPTKbI XaFjainapra TayeniniriH xxaHe XUMUANbIK,
aliHasbIMAAPAbIH, MEXaHWU3MiH 3epTTElTIH XUMUA 6enimi.

KoHaeHcauus 6Y/bIH, CYbIK KyiAre aiHanybl.

Koppozus MeTasablH ayajafbl OTTEKTNEH XUMUANBIK peakLusFa Tycyi.

KoapduumeHt XUMUSASIbIK peakLMAHbBIH, eKi >KaFbiHAafbl 6ipgelt aToMAapablH,

CaHbIH TEHECTIpY VILIH 3aT pOpMYackiHbIH, anjbiHa KoblaTbIH
caHzap.

KemipTek aiiHasbIMbl
(keMipTek LK)

KOMIpTEKTiH, YHeMi opraHu1KasblK KOCbLbICTaH GeopraHuKabIK,
KOCblbicKa, GeliopraHuKablk KOCbUIbICTaH OpraHUKablk KOCbLIbICKa
ayblCbiN OTbIPYBI.

K

KaTbIMAbl peakLus

6ip yakbITTa kapama-kapchl (Typa saHe Kepi) eki 6afbiTTa XYpeTiH
peakuus.

KaTbIMCbI3 peakLus

©HIM Ty3iny peakLpscbiMeH Bip BaFbiTTa XYPETiH XUMUANbIK, peakLus.

KaHblkkaH epireH 3aTTbiH, apTblk, MeJLlepiMeH JUHAMUKabIK Tene-TeHAikTeri epiTiHAi.

Kocna TYPaKThbl Kypambl XOK Ta3a 3aTTapfblH, GU3nKanblk apanacybl. Kocna
Kypamaactapbl ©3 KacMeTTepiH cakTanfpl.

KbILWKbLA MeTaJl aTOMbIMEH OPbIH aybICTbIpy KabineTi 6ap cyTek aTOMbIHaH XaHe

KbILWKbIA KaNAbFbIHAH TYPATbIH KYPAENi KOCbLbIC.

KbILKbIA XXaHBbIp

ayaHblH, KbILLKbLIAbIK (KYKipT %@He a30T) OKCUATEPMEH NlacTaHybIHbIH,
acepiHeH pH-TbIH, TomeHzeyi BalikanaTbiH METEOPONOT UANBIK, >KayblH-
LWaLlbIHHbIH, Bapblk, Typi —XaHBbIp, kap, Bypluak, TymMaH, kap apanac
KaHGbIp.

n

Ne Watenbe CbIPTKbI XafainapabiH, e3repyi keinge XUMUASbIK Tene-TeRAiKTIH,

npuHLMNI apeKeT eTyLli XaFaitabl acipeTeTiH BaFbiTKa (Typa Hemece Kepi) kapai
bIFbICYbI.

M

Maccanbik ynec
(NanbI3aplK,
KOHLEHTpauua)

epireH 3aT MaccacbiHbIH, ePITiHAI MaccacbiHa KATbIHAChI.

MeHLWiKTi
KbIYChIAbIMABIBIK,

1 kr 3aTTbl 1T K-re KpI3AbIpy YLLIH KAXEeTTi Xbl1y MeJlLepiHe TeH, GUsnkanblk
Lwama.

Metangap

XKblTY- XaHe 3/1eKTPeTKI3rLWTIK, MeTaniblK XbATbIP, MIATILTIK XXaHe
MeTangblK XbIATbIP CeKiNgi MeTanablk KacueTTepre ue xai sattap.
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KemipTeK >koHe OHbIH, TabUFaTTarbl KOCbUIbICTapbl

Kemiptek — Xepae eH ken TapafaH aneMeHTTepain 6ipi. bapabik ko-
cblabICTapAblH, 95%-HblH kypamblHaa kemipTek 6ap. XXep KbIpTbICbIHAAFbI
yneci wamameH 2,3-1072 %. KemipTekTiH naTbiHILa aTaybl «carboneums,
KeMip «carbo» ce3iHeH LbIKKaH.

KeMipTek Ty3eTiH KOCbIbICTapAbIH KONTYpAIIr TaHFanabipadbl. Azamaap
100 MbIH XblnAal BypbiH OTTbI UrepreH Keszae KoMip MeH KyieHiH He eKeHiH
Gingi.

KemipTek atTomgapsb! 6ip-6ipimMeH TizbekTep MeH cakuiHa Ty3in GalinaHblca
anatblH Bipereit kacmetke ne. KenatoMabl KeMipTek Ti3beKTepiHiH Xofapbl
HepikTiri kKOMipTeK aToMbl PaAuyCbIHbIH, KillifiriHe GainaHbICTbl. KemMipTek
6i34iH FanamLapbiMbizgafbl GapablK TipLUiAik bopmanapbiHbIH KyPblAbIMABIK,
Herizi 6onbin Tabbinaabl. Tipi aFzanap yananapbiHAasbl KOMiPTEKTIH Kypambl
Kypfak 3aTka aiHangblpfaHaa wamameH 35-54% kypaiapl.

KemipTtek TaburaTra anmas 6eH rpadput TypiHae Kesgecesi.
BizaiH enimizge anmasabin, eki keH opHbl 6enrini —onap ConTycTik
Kasakctanaarbl Kekwetay KanacbiHa XakblH OpHajackaH
LWankap MeH Kymabiken. KasakctaHaa rpadpuTTiH OHHaH actam
KeH opHbl bap, onap —>Kambbin, LeiFsic KasakcraH, KapafaHabl
obAbIcTapbliHAa opHanackaH. Onapaa rpadur WallbipaHKsl op-
HanackaH. Ka3sakcTaH akTac, 60p, MopMap CUAKTbI KYPblabIC
MaTepuanjapbiHa 6aii.

BepinreH MUHepangapablH, Kypambl MeH onapablH Tapany
alrimakTapbIMeH TaHbIC (KecTe).

KazakcTaHHbIH KeCKiH KapTacbiHa KOMIpTEKTi KaTTbl Naiaansl Kazbanapabiy
Bali kopbl bap aliMakTapabl 6enrine.

Kypambinda kemipmex 6ap muHepandap

MuHepanabiH D ap KasaKCTaHAaﬂ:! KeH
aTaybl opbiHAapbl (eHip)
MarHesut MgCO, AkTobe
KapafaHabl
Kanbuut CaCoO, AkTebe
Akmona
MaHgfbicTay
XKambbin
Aonomut CaMg(CO,), Kambbin
ContycTik KazakctaH
OHTycTik KazakcTaH
Manaxut (CuOH),CO, MNaenoaap

ATMochepajarbl KOMIPKbILLKbLA rasblHbIH, MeLepi canblc-
ThIpManbl TypAe eTe a3, bap-xofbl 0,04% (kenemi 60MbIHWA).
JlyH1eXy3iniK MyxuTTa KemipKbILWKbII rasbiHbIH Ken Mealepi
epireH. bapAblk XaHaTblH Kasz6a 6alinbiKTap — MyHaid, ras, LWbIM-
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Kemipmexmiy ma6burammarel
KOCbINbICMAPbIHbLIH
Kenmypainiein kanati
mycindipyze 6onadvi?

& s MGy
ecimaiktepi MeH
= 46 KaHyapaap
40 38
W XKep GeTiHaeri
30 ociMaiktep MeH
56 KaHyapaap
10 B baktepusnap

Tipi aFsanap y/nanapbiHaafbl KeMip-
TeK MeJILLepiHiH, AvarpammMacshl
(KypFak canmakka, %-6eH )

Kemip TypiHaeri kemipTek —
Heriari oTbiH ke3i. On Fanam-
Wwap TypFbIHAAPbIHBIH 6apAbIK
3HEPreTuKanblK KaXeTTiAiriHIK
30%-blH KamTamacbI3 eTe/i.
AyHnexysiHaeri kemip Kopbl
ken. bizaiH pecnybankambizabIH
aymarbiHaa 400-geH actam Tac-
KOMIp MEH KOHBIP KOMIpAIH KeH
opblHAapbl 6ap. MyHal Kopbl
6oMbiHWa KasakcTaH AyHW-
exyziHge 12-opblHaa.

TaburatTaFbl KOMipTEK

4

Atmocdepa
2 200 MApa TOHHa

Buocpepa
700 mAapa ToHHa

4 584 200 mapa ToHHa





OEBPS/Images/67.jpg
Bakbinay cypakrapbl

3. MeTangapabiH, XMMUANBIK GenceHAinirin cansicThipy
4. XMMUANBIK peakunsnapabib, XKbINAaMALIFbI

BepinreH cypakka 6ip Aypbic XayanTsl TaHAan, ayan Gepy kepex.

1.

CymeH BenMe TeMnepaTypacbiHAa apekeTTecy HaTuKeciHAe cinTi Ty3eTiH MeTanaap TobbiH Berine:
a) MarHwi, HaTpui, Kaaui;
3) anOMUHWA, KanbLni, Temip;
6) Kanui, AUTUIA, MbIPbILL;
E) HaTpUA, AUTUNA, Leani.
1
OpblHbacy peakuUacbiHa Kai e3repic cbizbach! caltkec keneai?
a) AB + CD — AD + DC
8 A+B-C
6) BC=A+D
B) AB+C—-CB+A
1
XAMUANBIK PeakLUa KblIAaMAbIFbIHA SCep eTeTiH pakTopaap GepinreH TOMTbI TaHAA:
a) >kaHacy 6eTi, KaTanu3aTop, Temnepatypa;
3) TeMnepaTypa, KbiChM, PeareHTTep KOHUEHTpaLUAC;
6) KblCblM, KaTanu3aTop, TeMnepatypa;
) >aHacy 6eTi, KaTanu3aTop, KbichiM.
1

Byn 6enimae yu >xayanTbiH, 6ipeyi He GipHelueyi Aypbic 60ybl MYMKiH. Ty>bIpbIMHbIH AYPbIC He BypblC ekeHiH
aHbIKTa. bepinreH kecre HeriziHAe skayabblHzbl A-AaH B-fa AeldiH TaHAa.

A L) B B
1, 2 kaHe 3 aypbic TeK 1 3KaHe 2 4ypbIC Tek 2 3kaHe 3 aypbic Tek 1 Aypbic
4. Mgw + 2HC\‘EMW - MgC\zWN7 + sz TeHzeyi 60MbIHLIA XKYPeTIH XMMUANLIK PeakL U KblAAaMAbIFbiHa TOMeHAe

KenTipinreH pakTopaapasiH Kalcbichl acep eTeai?
a) KOHLEHTpaLns;
3) >XaHacy 6eTi;

6) KbiCbIM.
[11
Ty3 KbIlWKbUAbI €PITIHAICIMEH 2 T MeTana KanbLUni XUMUANBIK peakLuaFa TYCKeH.
A. Byn KanbLiA Maccackl 0.05 MOAb 3aT MenLuepiHe TeH,
9. Peakuua HaTuKeciHae 6.02+10% cyTek aToMbl BOATHIN LbIKKaH.
B. Peakuusa HatukeciHAe 5.27 T KanbLuii xN0PpUAT Ty3inAL
[31
BepinreH cypakka Kpickalla Hemece TOAbIK Kayan Gepy KakerT.
—Tys T -~ Tys —Tys
KBILLKbLALY, KbILIKBILL, KBILLKBLTE, KBILLKbLALY,
| Hal HCl | Ha Hal
—A -3 —5 -8B

9
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3.1 MeTangapablH KbIlKbIIZapPMeH peakumsanapbl
3.2 MeTangapablH Ty34apMeH peakLuuanapsl
3.3 MertangapablH bencenainik katapbi.
3.4 MetangapablH XUMUAIBIK BenceHainir
3.5 Xumwusagarbl ecenteynep
3.6 MeH - 3epTTeyLiMiH
KopbITblHAbI. BinimiHai Tekcep
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4.2 TemnepaTypaHblH XUMUAJBIK PEaKLMA Xbli4aMAbIFblHa SCep
4.3 3aT KOHLEHTpaLMACH MeH BeJilLekTep e/WeMiHiH XMMUANbIK, peakLums
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5.2
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m MeTanpapablH, Ty3aapMeH peakuusnapbl

Byn 3ammap HeOeH xxacanrar xaHe onapOviH Kandaii alieipmawisineiser 6ap?

T . G
— :
Meic cynbdpathl ——= »—— Mbipbil cyabdaTel TeMip cynbdaTbiHbIK «— MblIc cyibdaTbiHbIH
CusQ, ZnsO, epitiHgici —— epiTiHgici
Meipbiw, Zn ———= = Mbic, Cu MbIC CbIM ——— «—— TeMip were
1-cypeT. MeTangapAblH Ty34apAbiH, 2-cypeT. MeTangapAblH opblHbacy kacueTi

epiTiHAiNepiMeH spekeTTecyi

1-cypeTke Hazap ayaap. blabicta xypreH earepictepai 6earinen an. bya esrepictepai TyciHAIP.
XUMUANBIK peakLuus TeHAEYNEePiH Xas3.

«MeTangapablH opblHbacy KacueTTepi» AereH 3epTxaHanblk XXyMbIC.
1. 2-cypeTke Hazap aygap. CypeTTe KepceTiireHael KOHAbIPFbl KypacTbIp.
2. 3KCNepuMeHTTIH KezeHaik BapbiCbiH XocnapJa.
3. bepinreH cypakTtapfa xayan bep.
A. CblHaybIKTbIH KaACBICbIHAA XUMUAABIK PeaKLs KYPAI?
9. KaHgall Herizge ocbiHAAW KOPbITbIHABIFA KenziH?
B. HenikTeH 2-cblHaybikTa e3repictep 6alikaamazbl?
4. XuMUANbIK peakLus TeHAEYAEePiH a3 XaHe 0napiblH TUNTePiH aHbIKTa.
5.  KopbITbIHABIHBI TYKbIPBIMAA.

Bencengi Mmetangap benceHainiri ToMeH Metanaapapl Ty343apbliHbIH EPITIHAINEPIHEH bIFbICTLIPbIN
LWbIFy KacneTiHe ne. HaTmxeciHae BeaceHAinir ToMeH MeTann MeH GenceHainiri )xofapbl MeTann
Ty3/apbiHbIH epiTiHAInepi Ty3ineai:

Me, + Me, A - Me, + Me A + = +
Me, - BenceHAiniri Xxofapbl MeTaNn;

Me2—6encer,u1|r| TOMEH MeTann;

3-cypeT. benceHginiri xxofapbl MeTanablH bencenainiri
A — KbIWKbIA KaAAblFbl. P & v ablf o

TOMEeH MeTa/ Ty3blHbIH epiTiHAICIMEeH spekeTTecyi

XUMUANBIK peakuus TeHAey epiH askTa:

a) Fe(K.) * AgNOs(cym,u) E
a) Al + ZnCIz(MH) -

6) Zn,, + Pb(NOS)z(CW) -
B) Cr(m + FeCIz(CW) -

r) Cu(m + AgNO,

sieymi) 4-cypeT. Mbic kKyMaH  5-cypeT. ABTOMOBWAb AWCKiC
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TonneH Tankblp ecebiige KaHAal aknapaT kesgecyl MyMKIH ekeHiH Tankplnanaap. KepHeki ganen-
Aepi 6ap Typa ocbiHAal xkazballa ecen a3ipaeHaep.

KepHeki ganensepai o3 TaHaayblH 6ofblHWa:

* PowerPoint TaHbICTbIPbLABLIMBI;

. cTeHg

* nnakar;

» BaHHep TypiHAe azipneyre 6onagbl.

Kputepuiinep

KaTteropuanap | 3epTtey HaTvdKeci

Ma3smyHbl 3epTTey XKyMbICbIHAA:

*  3epTTey Xocnapbl;

*  Herisri TepMuHAep;

* 030H Naiaa 6oy keseH;

*  030H KaBaTblHblH, KYPbIbICH MEH KypamblHbIH, epekLuenikrepi;

*  030H KabaTbiHblIH, Nalia 60aybiHa XaHe By3blnybiHa akeneTiH yaepicTepalH, cbizbanapbl
HeMece XUMUANbIK peakLua TeHjeyaepi;

*  030H KabaTbiHbIH 6y3blyblHa cebenLui 601aTbiH XarFaainap Tisimi;

*  030H KaBaTbiHblH, BY3blNybiHa BKeNeTiH KeM AereHAe apTypAl eki dpakTop;

*  030H KaBaTbiHblH, BY3blNybl HATUKECTHAE OPbIH anaTbiH Kem AereHae exi kepi canaap;

* 3KbN Me3riniHe GalnaHbIcTbl 030H KabaTbiHbIH 63repyiHiH 06bekTUBTi cebenTepi kepcetince
TUIMAT 6onagbl.

Ecente 3KONOTUANLIK axyangsl WLl KOAAapbl KOPCeTiAreH.

Pacimaenyi TaHbICTbIPbINbIM, 6aHHEP, NAaKaT HeMece CTeHATe:

»  cbizbanap;

*  cypettep {$poTO Hemece cyper);

*  Avarpammanap;

*  CO3jiK aKnapatTbiH eH a3 MenLlepi KeatipiareH.

Kopranybl Kymbicra:

*  9p ToN MyLUeciHiH enBeriHiH KepiHic Tabybl;

*  HaTkenepAe $oTo- xaHe GeltHemaTepuangap Gap;

*  3epTTey HaTUXeNepiHH, WbiFapMallbiibik Typfblaa paciMaenyi kepek.

AmMazoHKa TpOnWKTIK OpMaHAapbl Ty3eTiH OTTeKTiH 6ap.iblk,
AepAik MenLlepiH opMaH ecimMaiKTepi TbIHbIC anybl KesiHae
ciHipeai. OTTeKTiH, Heri3ri MeLLepiH NAaHKTOH Bandsipaaps
Tyzeai. byn ayagafsl OHbIH Nalibizgblk MeALWEpIH cakTan

‘ TypyFa MyMKiHgiKk 6epegi.

Pednekcuanbik Tancblpma

«Q30H KabaTbl 6y3blnyblHbIH Xep Fanamwaps! yWiH canja-
pbi» AereH nocTep >aca.
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Ay

MeH — sepTTeywimiH

ATOMHDIH, alWbinybl agam eMipiHe
Kanamn ecep eTTi?

KocbiMlWa aknapat KesaepiH KOAAaHbIMN, FanbiMAAPAbIH
aTOMAAFb! SNEKTPOH KYHIH 3epTTey XPOHONOTUACHIH KypacTbip. ManiMeTTepal

KecTe TypiHAE YCbIHbIN Kep.

SneKTpoHAApAbIH,
KO3Fa/bIChl Typankl
He aHbIKTaNAbI?

Kali keape sepTrenai

FanbIMHBIH, aThi-KeHi 5
HeMmece alWbLAALI?

MuKposnemaeri KenTereH yaepictep: aToMAaFbl 31eKTPOH-
AapabliH, BakTepuanap MeH MUKpOaFsanapabiH KO3Fanbickl,
XYPeK blpFafbl, MUAafbl HeliPOHAAPABIH UMNYALCTepi — oTe
cesiMTan acnanTap apKblibl Tipkenesi xoHe spTypi 3aTTapabiH,
cybaTomablk GellekTepi apKpliabl WOy Xacanagsl. Felabim
3aMaHayV KOMMbIOTEPAIK TEXHONOTMANAP XSHE MEXaH3M, X1~
MVAbIK 9pi AAPOABIK YAepicTep Typanbl HiniM HerisiHge HaHo-
Mmatepuansap xacalgpl, reH MHXeHepUACk canackliHAa XaHa-
NbIKTAp allagsl.

AgamzaT KenTereH Tabuen KyBblAbICTap MeH yaepicTepai
XUMUA XaHe GU3NKaAaFEl aTOMAbI 3epTTey CaNachiHAaFbl XaHa-
AblKTapFa HalinaHbicTbl TYCHAIPYAT YpeHai.

Amomtbin Kandail Kynusaape:
auibLIdel XaHe Kandall
KYynuanapb! auibiiybl MyMKiH?

Makpoanemdeai Gaprvik
mamepuandelK HeicaHdap
Hezi3iH xaHe onapdeiH
ipeemace!H GmMoM MeH OHolH
Genuwexkmepi Kypalider.
DriemeHmimep MeH oAapdeiy
KOCBLABICAPbIHbIH
PusLKanLIK KaHe
XUMUAABIK Kacuemepi amom
ABpOCLIHBIN OH 3apAdeiMeH
aHbikmanadel. Opmypai
XUMUAABIK KOChIbICMapBalH
anyaHmypinizi, amomdap
Hemece uoHdap apaceiHdaru
XumusAelK Galinarsic mypi
MmeH Gepikmizi saneHmmix
anexmpordap care! MeH
IHepauACckIHG GalinaHsicmbl.

HenikreH )XKep ycTingeri acnan Keringip, an Aid ycTiHperi acnaH Kapa TycTi? AcnaH Tyci Fapblll KeHjcTi-
riHAe >kaHe Fanamiapnapaa KaHaal XUMUANLIK 3N1eMeHTTep BonaTbiHbIHA, OChl aTOMAAPAA NEKTPOHAAPAbIH
Kanail KosFanaTbiHbiHa 6ainanbicTel. MUKpoaneMaer aToM skaHe cybaTomablK BenllekTep KyHiH MoaenbAey
Makpoanemzeri kesre KepiHeTiH KyBbiabicTapabl TyciHAIpeAl XKep FanamilapbiHAarbl acnaH keriagip Tycti,
ceBebi xapblk TOKbIHAAPLIH KO3 Keringip Tye peTiHae Kabbingaigbl, KyH XapbiFbiHAA Kep aTMochepacsiHaH
warbiAbicagsl. Erep KyH Backa TycneH >kapkblpaiiToiH 6onFarza, XKepgeri acnaH Aa 6acka Tyc 601aTbiH el

Aliga aTMocdepa SKOK, COHAbIKTaH 0N 3KepAe acnaH Kapa TycTi.

HenikreH KyH >xyifecinin, fanammiapnapsl fieHrenek niwinai? Acnad geHenepi rpasutalua eceBiHeH AeH-

renex NiWiHAL.
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XMMUAnblK Tene-TeHAiK

ToIHbIC @y, Wipy, KOPPO3WA XUMUAALIK peakuuAnapbl TaGuratta
BacTankbl 3aTTap apTYPAl XKblAAaMABIKTa KaHa KOCblbICTapFa TOAbIK, aii-
HanFaHLa Kypeal. MyHAal peakunanap KaWTbIMcBI3 4en aTanajbl. Anaiiaa
KeNTereH XAMAANLIK peakLMANapAa peareHTTep ToNbIFbIMeH SHIMAepre aii-
HanMa bl XUMUANbIK peakLua XXblAaMAbIFbl Kanai e3repeTiHiH eciHe Tycip.
Bacrankbl caTTe peareHTTepAiH KOHLEHTPALMACH! XOFapbl BOAFaHAbIKTaH
peakLya KblNAaMABIFb! Aa XKOFapbl 6onajsl. PeareHTTepAIH KOHUEHTPaLMACh!
asalifaH Ke3je Typa peakLMaHbIH, Xbl14aMAbIFbl asanjbl. Bip catre peakuus
HIMAEPIHTH KOHLEHTPaUMACK! apTaAbl. OHIMAEPAIH MoneKynanapbl esapa
apekeTTecin, Gactankbl 3aTTapas! Ty3eal. Kepi peakinaHblH, KbiajaMAbIFb!

Heanikmen wianuiol
cynap keyin kemedi, an
sKabbiK bideicmaret cydbin
Kenemi 932epmelidi?

bepineer Buazpammarisl
3epdene. Mpaguxkme

10-15 ¢ apanbieida He
Kepcemieminin mycindip.

apTa Tycesl.
.
[:045] OlnaH xaHe cypakTapfa Kayan 6ep. ) KoHueHTpaLus,
A ALbIK bIALICTA XUMUANLIK TENe-TEHATK OpHaybl MyMKIH 6e? oL/

9. Tylblk Xyie en HeHi aiTazb?

Vog neH cyTek apacbiHgarbl peakLusaHbl KapacTblpamblk,
(1-cypert). Ocbl KocnaHbl 300 °C »aHe ogaH >ofapbl Temne-
paTypafa AeliH Kbl3AblpFaHja TyCcCi3 ras — MOACyTeK Tysineai:

Ha + 1oy =2Hl,
300 °C-Ta MOACYTeK OHali biAblpan, CyTek NeH WOA Tysineai:
2HI G =Hy + 1y . .

KalTbiMAbI peakumsnapAblH TEHAEYAEPiH Xa3FaH Kesae eki
TeHAey Xasy/biH KaxxeTi )Xok, PeareHTrep MeH eHiMAepAiH apa- Yakprr, ¢
cblHa KaWTbIMAbLIbIK Besrici — eki kapama-Kapcbl BafblTTasbl
(5) bafaapLua KosAbl:

WNogcyTek cuHTesi MeH biabipay
peakuuanapbl XblAAaMAbIFbIHbIH,
Hg(,) B |2(,)"’2H|m e3repyiHiH guarpamMmacsl

G 0-47 ¢ apanbiFbiHAAFLl peakLma KesiHaeri MoAcyTek Mo-
NeKynanapbl caHblHblH B3repyiH ecente. XUMUANLIK Tene-TeHAIKTiH opHay

YaKbITbl 60HbIHLIA KOPbITbIHAbLIHBI TYKbIPbIMAA. _

KaﬁTblMcbls XUMUAADbIK pe-

»+@0s @ akymsnap — 6y 6ip GarbiTTa,
-
5

HZ(r) + IZ(r)

conjaH OHfa Kapait, Gactan-
(] Kbl peareHTTep eHimaepre
TOAbIK aliHaffaHLa XYPeTiH
peakuuanap.

A+B-C

KaiATbimabl Xxumusanblk pe-
aKuuanap — 6ya 6ip yakbitta
Kapama-Kapcbl bafbiTTa eTeTiH
peakuuanap.

A+ BS Al

1-cypeT. MoATbIH cyTekneH apekeTTecyi
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Bapabik okcuaTep cymeH apekettecneiai. Meicansl, ALO,, TiO,, Cr,0,, ZnO cymeH apekeTTec-
neii. CoHbIMeH KaTap MyHAaln okcuaTepai ajamaap apTypai canasa naingananagsl. Mbicansi,
MbIPbIL OKCUAIHIH Cyaa epiMEeRTIHAIT ak TycTi 60sy — MbIPbIWTBLIK aKTafbllUThl AablHAaYAd
KonaaHbinaabl. Xpom (Ill) okcuAiHIH epiMERTIHAIT MeH TypaKTblIbIFbl aKlwa KyntopanapbiH
6osy yWiH nanganaHbliagbl. ANFOMUHWAATH ayaasbl TOTBIKTbIPFLILUTAPFE TYPAKTbINbHbI OHbIH,
beTki KabaTblHAa OKCUATI KabaTTbiH nesge TysiayimeH TyciHaipineai. Ocbl KacueTi TypMbIcTa
acxaHahnblK, blAbICTaP MeH aJtoMUHWA GonbracbiH AaibiHAaya NadanaHoliagsl (3-cypert).

KecTeneri 6epinreH eki MeTasn OKCUZIHIH, xoHe GelimeTansapabiH peakLus TeHAeyAepiH xaz. Peakuus
HaTUXKeCiHAE KaHAal eHiMaep Ty3inesi? byn peakumsapablH KaHAal yKcacTblKTapbl MEH aliblpMallblibiKTapbl 6ap?

1 2 ] 13 14 15 16 17
2 Li,O BeO B,O, Co, N,O, (e] OF,
NZOS
3 Na, O MgO ALO, Sio, PO, SO, CLo,
PO, SO,
4 K,O Ca0 Ga,0, GeO, AsO, SeO, Br,O,
As,O, SeO,
Rb,0 SrO In,0, SnO, Sb.,0, TeO, In,O,
Cs,0 BaO TLO, PbO, Bi,O, Po At

CypakTap MeH Tancbipmasnap

1. A. MetasmeH xaHe beliMeTanMeH apekeTTeckeHae OKCUZ Ty3ieTiH 3NeMeHTTi ata.
3. bepinreH peakuusnapablH HITUXECIHAE KaHAali 3aTTap TY3IETIHIH aHbiKTa.

i. SO, + HZO( 9

ii. Rb,O (K> HO,, ~
iii. MgO,,+ HO, — “

iv. SO, + HO, —

2. KecreHi ,qenTelee CbI3bIN anbin TOJ'ITpr

AL TypMbicTafbl aTaybl XuMuUAnbIK aTaybl Taﬁ.“fa"afbl Kae ARaM
dopmynacbl eMipiHaeri MaHbi3bl
H,O
KeMipKbILIKELA razbl
Sio, 3eprepik bylibiMaap eHaipici
Kanbuuii okcuai
MarHesus MgO

3. XuMuAAbIK peakLys TeHAEYepiH askTan, ofapabl TeHecTip. KaHaal okcuatep Tysinesi?
Onap cymeH apekeTTecesi Me? MyMKiH 601aTbIH OKCUATEP MEH CyAblH apacbiHAafbl peakLs TeHASYEPIH Xa3.

A. Si +0 . = .
®) 20 Mertann okengi Belimetann okeuai
& C(m O = Ca0, ZnO, BaO 0, 50, NO,
B. CH4<> O, ‘ é ‘ é
B. H2 (r> D0 =} ) Cy Cy
4. Cypertre BepisreH 3atrapAblH apacbiHAarbl PeakLms TeHAeyAepiH

xaz. OKCUATEPAIH CyMeH peakLMAnapbl Typabl KOPbITbIHAbI v
Xaca xaHe pH-opTackiH 6osxa. PH>7] & “[pH<7]

139





OEBPS/Images/75.jpg
Kypaeni 3atraH HaTmKeciH-
A€ exi He 0AaH Aa Ken 3aT
Ty3ineTiH peakuuanapabl atiel-
PuIAY peakyusce! Aen aTaiibl.

AlbIpblay peakLuaAChIHbIH,
Kannbl Typi:

A-B+C+D

OTTek AeHrediHiH Tene-TeHairit
caKTay YWiH cyacTbl KalbikTa-
PbIHAA HaTPUIA nepoKcuai Koa-
AaHbinaabl. byn peakuua otrekT
afyMeH Katap KeMIpKbILIKbIA ra-
3blHbIH, APTblK, MeepiH asaii-
TyFa MyMKiHATK Gepeai:
2Na,0,, + 2C0O, —~
2Na,CO,

3amMaHayu aToMAbIK CyacTbl Kaii-
bIKTapblHAa OTTEKT! cyAbl aibipy
apKbl/bl anabl. Kaiibikrapaa 6yn
LIWKI3aT Ke3i WeKci3 Menlepae
3KaHe aTOMAbIK PeakTop 31eKTp
TOTbIHbIH, KyaTTbl kg3i GonFaH-
AbIKTaH ocbl ajic eTe TUIMAT 60-
AbIN caHanagbl.

3k & O2V7

LS hls] OHpipicTe oTTekT! HenikTeH ayaHb! alifay KoAbIMeH anatbl-
HbIH TaakblAaHAap.

OTTeK 3/1eMeHTTepMEH XoHe KOCblAbICTapMeH apeKeTTecin,
HaTVXeciHAge oKeuaTep Tysineai.
AP+ 50,,~ 2P0,
250, +O,,~ 250,
4FeQ, +0,,~ 2Fe,0,
2H,S, + 30,,- 250, + 2H,0,

OtTek 6enceHai MeTann okcuaTepiMeH spekeTTeckeH Keje
NepoKCNATED, ackplH NepoKcuAaTep Tysineai:
t °C ~ &
2Ba0,+O,, " ZBaOM—GapMM nepokcnai

AL ) OTTekTiH G U3nKanbik KaHe XUMUAbIK KacueTTepiHe cyli-
€He OTbIPbIN, OHbIH KOAAAHBINATLIH CananapbiH KepceTiHaep. HatkediH
Tipek-cbi3ba HeMece nocTep TypiHAe paciMaeHaep.

OTTeKTiH, XOofapbl KOHLEHTpaUuanapsl Tipi afanap yliH
3aT aAMacy YAepRICTEPiHIH XbIN4aMABIFbIH apTThIPYLIMEH XaHe
HapYbI3AapAbI XotoFa KabinetTi 6oc pagukangapabi TysinyimeH
KayinTi.

CypaKTap MeH Tancblpmanap

1. OTTeK aTOMblHbIH CbIPTKbI SHEPTETUKANLIK AeHreAiHAETT 3NeKTPOH
caHbl:
a) 2;
3) 6
6) 4

2. OTTeK TOTLIKTbIPFLILI KACUET KEPCETKeH XaFaaija:
a) ChIPTKb! 3NEKTPOH KabaTbiHAaFbl ek 3NeKTPOHbIH Bepea;
3] eKi 3NeKTPOHAbI Kabbingan anagbl;
6) Bip 3nekTpoH Kabblngan anagbl.

3. HenikreH oTTeKTi cyAbl bIFbICTLIPY 9AiCIMEH anagbi?

4. Kall kocbibicTa OTTeKTIH Maccanblk yaec kebipek: CuQ, Fe,0,, KCIO,
P,0,, C,H,OH?

5. 270t cyAbl 3neKTPOAU3AEY Ke3iHAe TY3INETIH OTTEKTIH MOAb CaHblH
ecenre.

6. Ajam ekneciHiH kenemi opTa ecenneH 4-6 auTp Kypaiabl. Jem
any KesiHAe ajam OpTa ecenneH cafaTbiHa 1 MOAb a3 TyTbiHaAbl.
EKi afamablk cyacTbl KalbiFbiHAa aAaMAapra eki Taynikke KaskeTTi
OTTeK any YWiH KaxeT HaTPUil NepOKCUATHIH MaccackiH ecenTe.

7. MyXUTTbIH CanKblH CyblHAA MYXUTTbIH 3Kblbl afbHAAPbIMEH Canblc-
ThipFaHAa OTTeK MesLlepi HenikTeH apTbik 6oAaTbIHbIH TYCIHAID.
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. Me Kait 0Tl TYpiH Taraap eiv?

BizaiH, pecny6n|/|KaMb|3 1.5 MAH )KapHarvla naakatbiHAa 6epinreH OTbIHHbIH apTbIKLWbIbIKTapbl MEH KeMmLiAik-

TOHHaHbI KyPaiiThiH ypaH KOpbl TepiH TonneH Taakpiangap (1-cyper). Keneci Tanantapfa caiikec sp OTbIH
BOMbIHILA AYHUEXY3iHAE eKiHLi TYPiHiH cMnaTTaMacblH KypacTbipblHAap:
opbIH anagbl. 2027 XbliFa kapaii 1) OTbIH KyHbI;

KazakcraH 6anamanbl 3HepreTu- 2) OTbIHHBIH, XaHy Xbl1ybIHbIH MesLepi (1-kecTe);
Ka TYPAEpiHiH AaMyblHa Colikec 3) 3MAHABI XaHy eHiMIepiHiH 6oybl He GoaMaybl;

anemaeri en ipi ypaH engipyLuici 4) Taburatra Tapanybl. o _ . _
Bonyabl kezgeiiai. 1-kecTese bepinreH ManiMeTTep HeriziHAe ©34epiH TypaTbliH  aliMak, YLliH
KOJ1ali/ibl OTBIH TYPiH aHbIKTaHAap. ©3 TaHgaynapblHAbl TYCIHAIpiHAEp.

CeH TypAi >XXaHfbIlW 3aTTap XaHfaH Kesje oKcuaTep TysineTiHiH bineciH. OnapablH apacbiH-
Ja KOMIPKBILLKbIA rasbl, METaH, a30T OKCUA, ranoreHcyTektep (GpeoHaap) CUAKTbI «XKblabbKai
rasgapsl» Kesgecedi. Onap XKepre KyH cayneciH eTKisin, an Kepi 6afbITTa Xblay CoynenepiHin,
FapblllKa eTyiHe Kedepri KeaTipes,.

KazakcraHgarbl KblibKai ra3japbiHbiH, Ke3i.
3uAHABI KangblkTap 6eniHyiHiH Herisri Kesi keikTepaeri OTbIHHbIH, XaHybl MeH 3HepreTUKa canacblHAarbl: KeMip,
ras, MyHail eHiMZepi MeH LWbIMTe3eK (TOpd).

2-kecme. KasaxcmarOarsr 1990-2010 xox. Xbinepkail 2azdapbiHbiy 6eaiHy meawepi, %

Kepcetkiw aTtaybi 2000 2002 2004 2006 2008 2009 2010
CO, 73.86 75.82 75.85 78.20 73.67 75.59 7453
CH, 18.77 18.01 18.20 16.59 19.85 18.21 19.58
N,O 7:29 6.09 5.84 5.06 6.07 5.78 5.25
®peoHapap 0.08 0.08 0.11 0.15 0.41 0.42 0.64

Henikten CO, Meswepi kanfaH KanabikTap Me/WepiMeH CanbiCTbpFaHAa LWamagaH TbiC apTbik?
Kali cana KbI3amMeTi HaTUXeCiHAE KOMIPKBILKbLA rasbl 6eniHesi? XKblibixaii razgapbl KOHLEHTPaLMACBIHBIH, apTybl
KaHzAal kepi 3apgantapfa skenyi MyMKiH ekeHiH Bosxan kep.

4-Tarnchipma SHeprus ChlibIMABLIbIFBI XSHE 3KONOTUASBIK KayiMncizgik TypFbICbIHaH eH Xakcbl OTbIH Typi bepiareH
apHama njakaTbiHbIH CypeTiH cas.

CypakTap MeH TancbipMasnap

1. Kali kemip: TackeMip He afall KeMipi Maccanapbl TeH 6o/faH Xafaiga To/blk KaHFaH ke3ge kebipek Kby
beneai?
2. 500 mn AN-92 BeH3uHi (TbiFbIzAbiFbl 0.8 1/MA) TONBIK KaHfaH Ke3ae HeNiHEeTIH 3Heprisa MeJLLEepiH ecenTe.
3. KeMipKbILLKbLI ra3blHblH KOHLEHTpaLMACkl kaitaa xxofapbl 6oaaabl: Ty6i KyMAbl Keade Ma, an4e Tybi akTacTbl
XepacTbl kKeiHae me?
4. XKblnbKali razgapbl KOHLEHTPaLUACBIHBIH, apTybl XKep TemnepaTypacbiHblH, apTyblHa aKeedi.
Knumat e3repiciHiH kaHaali cangapbl OpbiH anybl MyMKiH?
1. OKaybIH-LUALIBIHHBIH, TYCY XWIiAIr MeH KapKbIHAbUIbIFbIHbIH, ©3repyi.
2. TeHi3 cybl AeHreldiHiH apTybl.
Skoxylienep MeH BuoanyaHTypAINIK yLIiH Kayin.
MyzabIKTapabiH epyi.
Aybin WapyalbbIFbl anKantapbl OHIMANIMHIH KeMyi.
AybI3 CyAbIH XeTicneywiniri.
. Ajam AeHcaynbiFbl YILIH KayinTiH apTybl.
a) 1; 9)1,2,7 6) 5, 6; B) 2; r) Bapsblk atanfaH canaap.

iz Ll o
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3epTTey HaTkenepiH $poTo- Hemece HeiiHeMaTepuanjapMeH Gekityre 6onagbl. An 3epTTey eHiMi peTiHAe Tasa
MeTanablH 6enrini MeawepiH yHTak TypiHae Gepy kepek.

MeTanbl Gap keH peTiHae TeMIPAH, MbIPbILTbIH HE MbICTbIH epirill Ty34apbiH Hemece 0napAblH, OKCUATEPIH
naiaanaryra 6onazbl.

3epTTey KpuTepuiinepi:

Kateropuanap  TaBbicTul 3epTTey HaTvkeci

MazmyHbl 3epTTey SKYMbICbIHbIH Ma3MyHbl:
+  3epTTey ocnapbl;
*  Heri3ri TepMuHAEp;
»  KasakcraHzarsl ocbl MeTanjbl anatbiH KeHAEPAH, TisiMi;
»  MeTanjapfa eAdyip 6alt KeHaepAiH ataybl;
*  TapajfaH KeHAeri MeTaniblH Maccanblk yaeci
* 3KCMEPUMEHT Ke3eHAEPIHIH, chnaTTaMac;
+  WalManay aaici apkblabl KeHAT anyAblH KOpLUIaFaH OpTara, a4aM AeHCaybiFbiHa

acepi;
*  MeTannypria eHepkaci6i AamybiHbH OHIPATH 3KOHOMUKaNbIK KaFalibiHa acepi.
Beseraipy TAHbLICTBIPbIALIM, MAAKAT HEMECE CTEHZ Ma3MyHbI:

*  cbizbanap;
»  BeltHenep ($GoTO Hemece KapTUHKanap);
»  AMarpammanap;
* e a3 MaTiHAIK aknapar.
Kopray Kymbicra:
»  ToMTafbl apBip KaTbICYLUbIHBIK YAeC KepceTineal;
*  HaTukenepi $poTo- kaHe BeliHeMaTepranjapMeH KaMTaMmachls eTineai;
*  3epTTey eHimi Tasa MeTann yAarici peTiHge 6epinal.

Pednekcuanbik Tancoipma

<©HepKacinTe MeTanAapAsl any» AereH TYKbIpbIMAaManbIK KapTaHbl KypacTbip.
Kem aererae 6 610K-cbizbaHbl naiganaH.
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KopbiTbiHAbL. Binimingi Texcep

1. BenceHal MeTanaap cyMeH apekeTTeckeH Kesje Ty3ineTiH eHimaepal aTa.
2. BenceHainiri opTallia MeTanjap cyMeH apekeTTecy YLIiH KaHAal XaFjai Kaxker?
2. HenikteH A MeTa/bl HA Kbill Kbl/Tbl Hbi H >kaHe BA Ty3blHbIH epiTiHA e piHeH CyTeKTi biF bICTbIPbIM Wblfapa aaMaiibl?
4. Kectepe A, 3, b, B MeTanaapbiHbiH, CyMeH, KbiLUKbIAAAP XaHe TY3AapAblH epiTiHAInepiMeH apekeTTecyiHiH,
HaTvKenepi GepinreH.
A a B B
Cyblik ¢y + + - -
bletbik cy + + -
Ty3 KbILWKIAbIHbIH, epiTiHAC + + -
B(NO,), Ty3bIHbIH epiTiHaici + - - -

Kectege KepceTinren meTangapabiH, 6enceHAinik KatapbiH TaHAa.

MeTanaapabiH, 6enceHainiriHin, Kemyi

a) A 9 b B
?) 9 A BGB
6) 9 A B B
B) BB A 9
1 T [T
- — - ] —— —

pra—
|
|
1 2 2
1-cyper

5. 1-cypetTe beliHeneHreH peakuua 6enrinepiH Yl coiHayblkTaFsl peareHTTepMeH CaltkecTeHAp.

1-chiHaybIK 2-chIHAYBIK 3-cbIHAYbIK,
a) Zn + Hd Cu + HA Mg + HCI
8) Mg+ Hd Zn + HCI Cu + HCI
6) Cu+ HC Mg + HCI Zn + HCI

6. 2-cypeTTe 6epinreH yaepicTi cunatra.
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4-cyper. CyablH 6eTTiK Kepinyi aHbiK,
KepiHin TypaTbiH cyAblH 6eTiHgeri cy-
aplublH KaHAananap

S-cypert. CyablH 6eTTik Kepinyi

Mys kecekTepiH cybl 6ap cTakaHFa can. He 6alikanabi? byn
KyBbINbICTbI Kanak TyciHAIpyre 60a4bi? KbicTa My3abiH cy BeTiHae Kankbin
KYPYIHIH cykoWManapAa TipLWinik eTeTiH aFsanap yLWiH MaHbi3bl KaHAal?
HenikTeH cycbl3 Wenge TeMnepaTypaHbiH, 6ipAeH aybITKUTbIHbIH OAAaH.
MyxuTka SKakbiH opHanackaH enaepAe TeMnepatypa kanai esrepei?
CyablH BeTTiK Kepinyi cyibIKTbIKTapAblH apacbliHA, CbIHAMTbI
ecerke anmaraHza eH xofapbl 60bin Tabblaagel. Cy Moneky-
NanapblHa OHbIH, iWiHAE XaH-KaKTbl TapTbALICTAp cep eTesi.
Anaiia cyablH 6eTiHge ycTanbin Typybl TomeH, cebebi cyablH,
6eTinae aya Bap, AFHV TapTblay KyLUi CYAbIH illiHe BafbiTTafFaH.
Ocbl 6eTki KabaT aTMocdepa MeH Cy apacblHAafbl KegepriHi
TyAblpagbl. HaTukeciHge cyablH 6eTki kabaTbl 6eTTik Kepinyai

TyAbIpbiM, TAPTbIALIN TYPaAbL.

CaFaH Cy TOATbIPbUFaH WhiHbI bAbIC, €Ki KeHCe KaFasKbICTbip-
FblLlibl MEH LUaHbILIKb! BepinreH.

1. KarasKbICTbIpFbILUTH 6aCKa KaFa3KbICTbIPFbILITaH KacaifaH AreKTiH Kai-
nak, 6eniriHe opHanactbip. OHbl KeAjeHeHiHeH ycTan, ¢y 6eTiHe GapbiH-
LWa KakblH, 6ipak TUris6eit ycra. KaraskplCTbipFbIWTLI Xatnan cyFa Tycip.
BakbliaraH KyBblabICTbl TYCIHATP.

2. byn Taxipube Kbi3AbIpblAFaH CyMeH sky3ere acadbl Ma? Henikren?

3. CypeTTepae cyAblH KanAal kacueTTepi kepceTinreH?

Cy eTe KywWTi epiTkil 6oabin Tabblnagbl. OHAa Typai KaT-
Thl KoHe CYMbIK 3aTTap MeH aTMochepansIk ayaHblH razaaphb!
epireH. CyabIH, KaliHay HyKTeci 60/bIHLIA OHbIH, Ta3anbFbIHbIH,
KpUTepWiiiH calikecTeHgipyre 6onagbl. flactaHfaH CyAblH kaitHay
HyKTeci Tasa cyFa KapafaHga ezrelue 6o1agbl. bip 3aTTeiH cyaars!
9pTYpAi KOHLEHTPALMANBI epiTiHAiNepiHiH KalHay HyKTenepi ge
apTypAi 6onbin Tabblaagpl.

JMCTANAEHTEH CYAbI KYTHIAA Kbi3AbIDa OTbIPbIM, TEPMOMETPATH KeMeriMeH KaliHay HyKTeCTH aHbikTa. On
YWIH CyAa 3TUA CNUPTIHIH a3jafaH MeALlepiH epiT. backa KyTbiAa HaTPUil XN0PUAIHTH azjafraH MenLepi MeH cyap!
apanactbip. YL Taxipubese cyabiH KaliHay TeMnepaty pachlH aHbiKTa. CanbicTbipMabl Tangay kaca. KypambiHAafb!
KOCnanapAblH cunaTbl MeH 60.ybiHa BaitnaHbICTbl KalHay HYKTECTHIH, cablCTbipMabl AUarpaMMachlH Cbi3. Kbi3Abipy
KypanaapbIMeH SKyMblC XKYprizy KesiHAe KaHAal Kayincisgik TeXHUKackIHbIH, epexenepiH ecTe cakTay KaxeT eKeHiH

TYCIHAIP.

CypaKTap MeH Tancbipmanap

1. Cy Monekynachl eki aToM cyTekTeH >aHe 6ip aToM OTTeKTeH Typajbl.

Cy MoAeKYNaCbIHbIH, GOPMyNachIH a3,

CYAbIH, MOAEKYAaAbIK MaccacbiH ecente

2. Cy MoNeKynachlHblH, CypeTiH cai aHe aToMAap apachiHAafbl GYpbIlUTbI KOPCET.
3. CyablH Bipereit kacueTTepiHiH 6ipi — TeMnepaTypaHblH TeMeHAey! KesiHae yaFato KacheTiHe ve. ABTOMOGUAbL
Xyprizywinepi 6yn xaffalija kanAal Wapanap konaaHasbl? CyabiH Taburatra 6onaTbiH 6acka Aa yiFao

KacueTiHe Mbicanjap Kentip.

L

Agam aF3achl MaccacbIHbIH WamaMeH 65%-bl cyaaH Typagsl. CeHiH af3aHAa KaHLa AuTp cy Gap ekeHiH ecenTe.
Yiige Taxipube xaca. TOHA3bITKbIWTbIH, My3AaTy 6eiiriHe cy TOATbIPbIAFAH NAacTUKanblk 6eTenkeHi can

{0,5 n). ©3 BakblnayblH MEH KOPbITbIHAbIHAbI XKa3.
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11.

12.

13.

OTTeKTiH TabufaTTa aitHanyblHbIH KeM AereHae 6ec KeseHHeH TypaTbiH Cbi3bachiH Cbi3bin kap. ATMOchepanbik,
ayajarbl OTTEKTIH Maccanblk yaeciH kepceT. OTTek MeALep] KepCeTKilWiHIH, HeAiKTeH TypaKThl LaMa ekeHiH
TyciHAlp. OTTek Tene-TeHAiriH cakTaraH Xafjalifa HenikTeH OHbIH aTMocdepajafbl MeALIep! Kananbik kepae
ayblNAbIK KepMeH CanbICTbpFaHAa asbipak, 6oMaTbiHbIH TYCIHAIP.

OTTeK XaHe CyTeK apeKeTTeceTiH 31eMeHTTEp MeH KOChINbICTapAbl KepceT. CoHbIMEH KaTap arperarTbik, KyAiH
KEPCETY apKblibl XAMUANLIK PeakLa TeHAeYNePIH KYpacTbip:

a) xpowm (I} okengj;

@) KanbLui;

6) KkyKipTeyTek;

B) KeMipTeK MOHOOKCUAT

£l xnop;

%) MbIpbilW cynbual;

1) oTTek.

OTTek >aHe 030H rasjap 60Abin Tabbinadsl. OnapabiH, GUIUKanbIK KaHE XUMUANLIK, KACUETTEPIH CanbiCTbIp.
JanTepine «OTTeK NeH 030HbIH, YKCACTLIKTaPb! XKaHe albipMaLlbiAbIKTapbl» KeCTECTH KypacTbip.

QO30H KabaTblHbIH, Heriari pesiH ata. OHbIH, 6Y3blyblHbIH MYMKIH eki cebebi MeH canjapbiH alT.

. CTaHpapTTbl kaFfaliga agam opTa ecenne 0.083 Monb aTMochepanbik ayaHbl ciHipeTiH 6oca, kenemi 12 autp

BannoHFa KbiCbIMMEH TOATbIPbIAFAH ChiFbIAFAH aya aKBanaHrMCTKe KaHLUa yakbiTka sKeTegi?
AyaHblH, CaNbICTbIPMabl ThiFbI3AbIFbIH:

a) renuni;

@) oyTek

©) aproH;

E) KeMipTeK MOHOOKCUAT

r) oTTek 6oiblHLIA ecenTe.

CafbiCTblpMabl ThiFbI3AbIK MaHT BOMbIHLIA XOFapblFa KOTEPINETH Wapaapabl onap-
AblH KARCHICbIMEH TOATbIDYFA BOAATbIHBIH aHblKTa. ©3 TyKbIPbIMbIHA! TYCTHATP.
©OHaipineTin 95% Bonbdpam GanksiManap eHAIpiciHAe KonAaHblnaabl. byn MenwepaiH,
Tek 5%-bl 3NEKTPOTEXHUKAAA INEKTP- SK3HE PaaMOLIAMAAPABIH, KbI3AbIDY CbIMAAPLIH,
peHTreH TyTiKlenepiH >acayha KonjaHblnagbl. Tasa Bonbdpamzbl BoAbGpaM TPUoK-
CUATHEH TOTbIKCbI3AAHABIPLIN anaabl. KanbinTsl Xaraliaa 50 AUTp cyTekneH ToTblk-
CbI3AaHABIPBIM, KaHWa BOAbGPaM anyra 6oajbi? XKayabblHabl HYKTEACH KeliH yu
caHFa JeliH XyblKTa.

TMUpoTexHuka SHATPICTHAE TePMUANBIK PeakLMA BapbiCbiHAA TOTbIKTLIPFbILUTAPMEH
apeKeTTecy HaTUKeCTHAS TOTbIFLIM, OKCUATEP Ty3eTiH BeceHAl MeTanap KonjaHsl-
naabl. byn peakuuanap Typai TYCTePAT WbIFapy apKblabl XKypes. 3-cyper. Bonbdppamabl
Mertann ToTbikkaH Kesge 0.33 Moab MeTann MeH 8 r oTTeKTeH TYPaTbiH OKCUA, T34l 3/eKTpoTexHuKasa
TyzinreH OKCUATIH, MONEKYNanbiK MaccachiH aHbikTa. OKCUATIH KaHAal MeTanjaH  nalganady

Ty3iAreHiH 6omka.
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m MeTanpapabiy, 6enceHainik kaTapbl

MeTangap cymeH, KbILUKbIAZAP XOHE TY34apAbIH epiTiHgine-
piMeH XMMUAABIK peakumnsFa Tycegi. MetangapgpbiH 6encengi-
niriHe BalinaHbiCTbl peakuus spTypAi Xargainaa xypedi. CymeH
apeKeTTecKeH Kesferigel apTypAi eHiMgep Ty3inyi Hemece KplLu-
Kbl14Ap MeH Ty34apZblH epiTiHAinepiMeH peakLnsgatbigaii oHiM
MyAde Ty3iAMeyi MyMKiH.

MeTangapablH KacreTrepi Typanbl MeHrepreH 6iniMinal naii-
JanaHbin, KecTeH] AaMTepiHe Cbi3bin TOATbIP. MeTangapabiH, cymeH, KbiLIKbla-
Aap MeH TY3AapAbiH epiTiHAINepiMeH apeKeTTecy HOTUXKECH Xas.

XUMUANBIK
KOChUIbIC

Cy t=20°C
Cy t>20°C
HPO, g

CusO, . ]
FeCl |

Fe Zn Mg Cu Al Ca

ey

ANO)

Sy

1. MeTansapabiH YCbiHbIAFAH PeareHTTepre KaTbiHAChiH «+» HEMece «—»
6enrinepiH naiaanansin Gearine.

2. XKypyl MyMKIH XUMUANbIK peakLua TeHAeyAepiH KypacTbip.

2. ManiMeTTepa Tanjan, MeTanAapAslH 6enceHAinik KaTapblH KypacTbip.

©3iH KypacTbipFaH MeTanjapibiH GenceHainik KaTapbiH
H.H. BeketosbiH «MeTanaapabiH GenceHainik KarapbiMeH» CanblCTbip.

EH, 6enceHai MeTan aTafbiHa BipiHLLi TOMTbIH, YL XUMUWABIK
3NeMEHTI: ANTWIA, Le3nli XoHe dpaHLWiA ne. XUMUAbIK 31e-
MEHTTIH, XUMUANbIK BenceHaiNiri aToMHbIH, KypblibicbiHa 6ali-
NaHbICTbl. ATOM AAPOChIHBIH, aliHanacklHAa 31eKTpoHAap Ko3-
fanaTblH 3HepreTMKanblk AeHrei HefypabIM Ken 6oca, CoHFbI
3HepreTUKanbik AeHreige aneKTpoH caHbl HefypabIM a3 6oica,
MeTan XUMUANBIK peakLysfa CoFypabiM BenceHai Tycegi. EH,
Gencengi MeTann — GpaHUmiA, bipak on TabufaTta eTe a3 MeJ-
LepAe kesgecesiXaHe pagnobenceHsi opi Typakcbi3 31eMeHT
60bin Tabblnagbl. COHABIKTAH Le3nii —eH BeaceHai MeTan, an
ANTUIAAIH, BenceHginiri LesunitaeH egayip TemeH. bipak meTan-
AapabiH benceHainik Katapbl Ty3gapablH, Cyabl epiTiHginepiHgeri
MeTasAapabl PeTiMeH bIFbICTbIPbIN LWblFapaTbiH KacueTi 6ap
AuTnigeH bactanagbl.

Kanaii oiinaliceiH,
memandapdeir GeceHdinix
Kamapsi Kardail
memandan 6acmanadet?

1-cypeT. benceHai meTanzbi,
CcyMeH apekeTTecyl

©OHepkacinTe MeTann KeHiHeH
XPOM MeH TeMipal any/ToTbik-
CbI3AAHABIPY/ YWIH anoMu-
HWA KoAAaHbINAALL AN KeHHeH
ypaH MeH LUPKOHWAAT any
YWiH HaTpuil MeH KanbLui
naiganaqblaazel.

UF, + 2Ca = U + 2CaF,

3-cypert. OHepkacinTe
aNoMUHOTEPMUAA
agiciMen MeTann any
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CypaKTap MeH Tancbipmanap

KepcetinreH TakblpbiNTapblH, illiHEeH ceHi aca Kbi3blKTbIpaTbiH TaKbl-
pbINTbIH, Gipeyi GoMbiHLWa 3epTTey Kypris. TONTbIK KyMbIC.

* TaBuFn MUHEpanibl cy AereHMis He?

« Epreriaeri «Tipi skaHe eni cy» AereHai kanai TyciHeciH? On KaHAa# cy?
* <Ayblp cy» — TipWIAIK kaHe 6onallak 3HepruacsI.

* KpatHaH 6i3 kaHaah cyabl iemis?

+ Cy: Macenenep aHe @3repeTi anemae aybiscy npobaeMacbiH ey
KONAAPbI.

CYAbIH Typrepi seprTe.

Kputepuiinep

Kateropuanap | Erep aepTtey HaTwKeci TabuIcThI Gonca:

Ma3smyHbl 3epTTey KyMbIChI:
© 3epTTey TakbIpbiBbl;
3epTTey XKocnapbi;
MaKcaTbl, 3epTTey MiHAETTep], runoTesa;
3epTTey agictepiH cunartay {poTo-, GefiHemaTepuransapabiH HaTUxXenepl);
KOPbITbIHABI;
©  KOAAAHblNFaH aAebueTTep TidiMiHeH Typagbl.
TaHAanN affaH Takblpbin BOAbIHLIA ecenTe SKONOTUANLIK Macenenepal Wellly Koaapb!
KepceTiareH.

Pacimaey Kepcertinimze, 6aHHepae, NnakaTTa Hemece CTeHATe:

«  cbizBanap;

«  BeltHenep {(poTo HeMmece cypeTTep);

©  Avarpammanap;

« MaTIHAIK aknapat a3 6oiybl Kepek.

Kopray Kymbicrapaa:

©  9p TON MyLWeciHIH yaeci kepceTineai;

TYAIHAT UaeAnap KoAZaHbINaAbI;

KONalNbl SAIC TaHAANFaH XaHe aknapar SKuHakTanFaH;
dakTinep MeH apryMeHTTep KMHaKTanFak;
3epTTey HaTUKeNepl OANACTbIDbILIN YCbIHbIAFAH.

€

B Ped)neucﬁunbm tancblpﬁ)la
: ?Cypybu-g Tvpnepi»'rawptdg_

AR cbifibinTa p.a-ﬁbw SKyMbIcTap 60WbIHLIA WaFblH KOHGEPEHLIUA YiAbIMAACTbIDbIHAAD.
B . ‘
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1. Mapmap MaccacbiHbiH X yakbITKa T Toyensi e3repyiHiH (KoHLeHTpaLua
o3repyi XafjalblHaa) apTYPAl YL rpadurid cbis.

2. MapMap MaccacblHblH X yakpiTka T Tayenai esrepyiH (Mapmap 6entuex-
Tepi MenWepiHiH e3repyi XKafaaibiHAA) KepceTeTiH apTypAi eki rpaduk
CbI3 (CON KOOPANHATANAPAbI KONAaHbIM). BeALIEKTEP TeOPUACH! Typanb!
FblNbIMUA BIAIMIHAT KOAZAHa OTbIPbIN, anblHFaH rpadukTep 6oMbIHWa
HalikanaTbiH 3aHAbIIbLIKTL! cunaTTan Gep.

Ty3 KbILKbIbIHbIH, KaHAAN KOHLEHTPALMACK! Ke3iHAe 3aT MaccacblHbiH, 6a-

pblHLWa ken e3repyi Galikanagbl?

Mapmap GenekTepiHiH KaHAaR eALIeM] KYTblAaFs! 3aT MaccachlHblH 83repy

KblAAAMABIFbIHA acep eTeai?

Calikec KOPbITbIHABI Xaca.

Ayapa Maccacbl 6ipaeit cypekTin 6ip Keceri MeH kaHKanapblH
KaKTbl. CypeKTiH ayaaa kaHe Tasa oTTeKTe XKaHybl Typaibl He aitTyra 6014617

X
t

CypaKTap MeH TancbipManap

0 BRaeE GRS e Gl 1. BesmMe TeMnepaTypacbiHAa eH XOFap bl Kbl1AaMAbIKIEH apeKeTTe-
bIH COKTbIFbICY SKiipeK 6onagbl. cerit 3atTap:
» PearenT 6enwekTepi en- 2) CuSO,. xawe Fe
weMiHiH asatobl  KesiHae 2 CUSO. " sxate e
COKTLIFbICYNAP CaHbl, AeMeK, pe- 6 CUSO" . scaa Far
aKUMA XKblIAAMAbIFLI A3 apTadsl. &) CUSO:EWZ e Fei’"“’j
oy were

+ Ta3 KpiCbiMbl apTKaH calibiH

s 5 2. 3aH MeH OHbIH aHbIKTaMachl apacbiHAarbl CONKECTIKTI aHbIKTa.
Kenem GipairiHaeri 6enlektep " " s p A b

caHbl apTa Tycesl. Hamuxkecinge 3ar )

peareHT 6@/eKTepi apacbiH- MaccachiHbiH, EeaTIVE VSIS TR SITRe S TTls
p AbIH, KOHLLEHTPALMACbIHA TYPa NPONoPLUOHAN.

AaFbl apakallbIkThiK  Kemin, caKTany saHbl

ONapAbIH apacbiHAAFL! COKTbIFbI-

Cy Kuinirl apTazbl. Opexetrecywi SHeprua JoKTaH naiaa 60AMaiabl HeMece

Maccanap saHpl eluKaiaa XXoFanman bl

XUMMANLIK peaKumsFa TYCKeH 3aTTap
MaccanapbiHbiH, KOChIHABICH! peakuus
HaTKeciHAe Ty3ireH 3aTTap MaccackiHbIH,
KOCLIHABICLIHA TeH.

SHeprusHbIH,
caKTany saHbl

3. KoHUEHTPAT KYKIPT KbILUKbLAbL!
KaHT YHTafbiMeH HenlkTeH
3KapblAbiC Kacar, cycbl3jaH-
AblPajbl, an KeCeK KaHT Kos-
AaHblnFaH Xarfaina MyHaal
Haitkanmaligbi?

4. HenikteH keMmip llaxtana-
pbiHAa Kelje KapblabicTap
60nbin Typaabl? MyHaa#
LWwaxTanapia He 60bIM Typybl
MYMKIH eKeHAIriH cunaTttan |
6ep. XKapbiabic cebentepin
3eptTe.
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CypaKTap MeH Tancbipmanap

1.

Kenemi 1 1 TepT kyTbiHbl BeAMe TeMnepaTypacbiHAa XaHe Bipaelt KpicbiMAa rasgapMeH TOATLIPAb!. Kal
ra3 ayblp eKeHiH aHblkTa:

a) 030H;

2) oTTeK;

6) wic rasbl;

E) KeMIpKbILIKbIA rasbl?

MeTaHHbIH, 1.505-10% MoneKynacbiHbIH MaccacbiH ecenTe:

a) 4.0;

=) 400;

6) 64.0;

=) 400.0.

MeTaHHbIH TepMUATbIK biAbIpaybl kesiHae MbiHaAal peakLua TeHaeyl 6ofbiHLa Kylie Tysineai:

EGHS‘JK: Cy + 2H,, 48 Kr KyifeHi any ylWiH MeTaHHbIH KaHAal KesemiH bigbipaty (0 °C Temnepartypasa)
BenMe TemnepartypacbiHaa MapMap TylipLikTepiHe Ty3 KblLKblAbl-
HblH, epiTiHAICH Kyiabl. [a3 6eniHal CypeTneH TaHbicbin, 6epinreH
cypakTapra >xayan 6ep.

A MapMapA TY3eTiH XUMUANbIK, KOCLINICTbIH, aTaybl KaHAa#?

9. Peakuua HaTuKeciHae KaHAal ras 6eniteai? r_= —
B. Peakuuwsa TeHaeyiH xas.

B. PeakuusFra TyckeH MapMap TyMipLiKTepiHiH MaccacbiH ecenTe. [

I LinpuuTe rasgblH Helle Monekyaackl 6ap?

1797 Kblbl aFbINWbIH FafbiMbl CMATCOH TEHHAHT anMasgbiH Tabura- /

20y

ThIH aHbIKTay YLUIH TaXipube Xacaabl. KabblK anTbiH biAbIcTa 01 Mac-

canapbl 6ipaelt rpadut, Kyie kaHe anMasgbl xakTbl. 0.33 r ap6ip

SKaHFaH 3aTTaH 6eATHreH ras MeALEPTH ecenTen, 0N aAMasablH, Kypa- \
Mbl rpaduT NeH Kyie cekingl ekeHiH aHbikTagbl. Ta3AapAblH, Kenemi S
6anMe TeMnepatypacbiiaa enlenzl. CypakrapFa sxayan 6ep.

A ANMasAblH KPUCTANAbIK TOPbIHbIH, KypaMblHa KaHAal atoMaap
Kipeai?

9. Opbip 3aTThi KakKaH Ke3je FanbiM KaHAal ras angoi?

E. Op xafjalija FanbiM rasablH, KaHWa MenepiH angbl?

Taburu akTac coHAipiAMereH aK any ylWiH KondaHblnagbl. Peakuua
KOMIPKbILIKbI rasbiHbiH GeniHyl apkbiabl kypeal. bepinreH
Xafjainapga:

a) KK enleHreH 5 Monb ras Tysince;

@) ceHaipinMereH akTiH Maccachl 10 MoAb;

6] KeMIPKbILWKbIA rasbliHbiH Maccacsl 110

B) raspblH kenemi 224 n;

r) ceHAipinMereH aKTiH KypblabiMAbIK BeillekTep caHbl 2.04-10% 6oica, blgblparaH akTac MenWepiH
ecene.

9K cyblHbIH epiTiHAIC apKblabl GeaMe TemnepaTypacbiHaa 0.2 MOAb KEMIPKbILIKEIA ra3biH eTKi3AL

Ao XUMUAAbIK peakuma TeHAeyiH Xas.

9. TysinreH TyH6aHbIH MaccacblH Tan.

5. TyHBaHbIH OCbl MaccachiHAaFbl aTOMAAP CaHbIH ecenTe.

a3 XXUHayFa apHanFaH KoHAbIPFbI
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m MeTannapablH, CyMeH peaKuuscobl

i4 3eprre! [:75 6Ge/iceHai MeTanaap: HaTPUiA, Kaanii MeH KaabLiAAiH cymeH
peakLUACbIH 6akblaa XaHe cunatTa.

1-rancbipma MeTanaap MeH onapAblH CyMeH peakuWACbIHbIH, canaTTa-
MachlH calikecteHap.

Metanaap Peaiumanap cunaTramachl

1. Hatpuit | A. Peakuma KapKblHAbI XKYPeAl, Konapblabic 60ybl MyMKiH.
2. Kasuia 9. Peakuua eTe KapKblHAbI Xypeal. HaTpuiain

CyMeH peakLnAchbiHa KaparaHaa efayip 6encerg. as
KenipwikTepi Tysineai.

3. Kanbuuit | . MeTann cypa 6ankuapl, cyiblk MeTann Wapbl ¢y 6eTiMeH
Te3 Ko3fana bactaigpl.

A. ©3 BakblnayblH HerisiHAe GenceHAl MeTanjapablH cyMeH apekeTtecy
peakLUAChIHbIH epeKenikTepi Typanbl KOpbITbIHAbIHbI TYXKbIPbIMAA.

9. PeakunaaH KeHiH cyFa UHANKATOP — peHOABTaNeUH KOCbIAFaH COH He
6onFaHbIH TyciHAIP. Kanaal esrepic 6ongbi?

JINTUIA, KaAWIA, HaTPUI XeHE KasbLMIA CUAKTHI MeTanjap
BenceHgi bonraHabIKTaH, 0nap Cyblk CyMeH fie Te3 apeKeTTeces.
Peakumsa HaTUXeciHAe eKi @HIM: MeTann MMAPOKCUAI MeH CyTek
rasbl Tyzifedi. PeakumaHbIH co36eH XazblafaH Xannbl TeHaeyi:

MeTaNsl + cy — MeTasUl TMAPOKCUAI + cyTek

HatpuiiaiH cymeH peakumschl Ken MeLlepge Xbuty 6enin
xypedi. CozbeH XasbliraH TeHgeyi:

HaTpWiA + cy — HaTpWii rmapoKeuai + cyTek

{4 3eprel TeMip, MbIpbILL, MbIC NeH MarHUAZTH, CYbIK CYMEH, COCbIH bICTbIK,
CyMeH Kanai peakLManacaTbiHbiH 3epTTe. HaTKeciH KecTeHi AanTepre cbi-
3bIM @NbIN TOATHIP.

Metann CybIK CyMeH apexeTTecyi. bICTEIK cymeH apekeTTecyi.
aTaybl Peaiums cunaThl Peaiuus cunathl

©36aKbliayblHAbI 6Te Ge/ceHAi MeTaslapAblH CyMeH PeakLUMACHIMEH CaNbICTbIp.

Opralua GenceHgi meTangap ¢y 6ybiMeH peakuusfa Tycin,
MeTanzapAblH, OKCUATEPIH Tysedi. Erep maruuii TacnacbiHbIH,
GeniriH Tazanan, oHbl KalHafaH cy ycTiHe ycTaca oA Basy ape-
KeTTecin, MarHuii oKCUAiH Ty3egi.

PeakuuaHbIH, co36eH XasblafaH TeHgeyi:

MarHuii + cy 6ybl — MarHuii okeuai + cytek

Heanixmen keli6ip memandap
cymer apanacmeipran

Kezde ambinades?

1-cypeT. HaTpuitaiH cymeH

peakumachl

2-cyper. Kanuigin cymeH

peakuuAch!

3-cyper. KanbLAAH cymer

peakuuAch!

4-cypert.

MarHuigiH
cy GybiMeH
peakuacy
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9. Peakuusfa 2 MONb MeTaNN peakLWaFa KaTbiCbin, HaTKeciHAe 97.2  okeug TysinreHi Genrinl. OTTekneH ape-
KETTeCiN, XMMUANbIK, PeakLiuA Ke3iHAE apTbik KaifaH MbipbILITbIH MaccacbiH ecente.
dKaya6bi: 52 r.
10. 0.1 MONb OKCUA any YLIIH aNtoMUHUAATH, KaHAa R Maccacbl KaskeT?
JKaya6bi: 54 .
171. 0.007 r Temip yArici KaHWa TeMip aToMblHaH Typaibl?
IKayabwi: 1.07-10" .
12, ANIOMUHUIA OKCUAT — BYN XUMUANBIK BainaHbICTbH MOHABIK TUNTI KOCbINbichl. Maccacsl 51 r okeug, yariciHeH
KaHLa antoMUHWA Al** sxaHe oTTek O MOHAAPLI TY3INY MYMKIH eKeHiH ecenTe.
JKayabui: 6,02+10% - A" skaHe 9,03+10- 0%,
12. 80 ¢ KeliH aAkTanFaH peakUuaHbiH MbiHaAal cbi36a BOMbIHLIA KYPETIH XUMUANbIK, PeaKLUA XKblNAAMAbIFbIHbIH,

MaHZAEePIH okpl: A + B = 2C

A 3aTbIHbIH, O 3aTbIHbIH, B 3aTbIHbIH,
YakpiT, [c] | KOHLLEHTpaUUACh, KOHLLeHTPaLUAChI, KOHLLEHTPaUUAChI,
[Monb/am’] [Monb/am?®] [Monb/am’]
0 0.9 12 0
20 04 0.7 1
40 0.2 0.5 14
60 0.15 045 1.5

I YabITTbiH KOHLEHTpaLuAFa Tayeninik rpagurid cois.
Il. Peakuus 6acTanraHHaH KeldiH 45 ¢ kezeHiHAe A skaHe O 3aTTapblHbIH, KOHLEHTpaLUACch! Helliere TeH 6onFa-
HbIH aHbIKTa.
111 Peakuus askTanyra 25 ¢ KanFaH kesae b 3aTbiHbIH KOHLEHTPALWACH! Hellere TeH 60AFaHbIH Tan.
IV, v =+ AC/At popmynackiH KongaHbin, 20 ¢ yaksIT kesiHaeri A 3aTbl-
HblH, XUMUANBIK PEAKLIAA XbINAAMAbIFbIH ecenTe.

JKayatei Il [A] = 0.18, [3] = 048; III. [B] = 1.49; IV. 0.02Monb/(AM* ).

14. TYPMbICTbIK razablH, cyTek 60MbIHWA CanbICTbIPManbl ThiFbi3AbiFbl 23.4
Kypaiabl. Kbic Mesrini keseHiHAer! 6ip KOMNOHEHTTIH Maccanblk yaeci 80%.
QOcbl KOCbINbICTaFb KEMIPTeKTIH Maccanblk, yaeci 81.81% kypaidgbl. [asgap
KoCnach! KOMMOHEHTTEPTHIH MOAeKYAaNbIK pOpMYyAaapbiH Tan.

XKayabui: C,H, CH,.

15. Mbic (Il oKcuaTHIH cyTek apkblabl TOTbIKCbI3AaHYbl Ke3iHae peak-
uua HaTxkeciHAe 80 KAk GeniHAl. TepMOXUMUANLIK TeHARYA Ka3 KaHe
0.2 Monb Mblc {Il) OKCUAT TOTbIKCbI3AaHFAH Ke3Ae XKblNyAbIH KaHAal MeaLlepi
HeniHeTiHIH ecenTe.

dKayabni: 16 kXK.

16. DPTYPAT KOHLEHTPALMAARFLI KEMIPCYTEKTI OTbIHAbI OTTEKTE XKaFy
KesiHAe TypAi eHiMAep Tysineal. KanbinTbl kaFaalija TONbIK XaHe Wana
KaHy eHIMAEpTH Ty3eTiH 1 MONb 3TaHHbIH BpeKeTTecyiHe XKyMcanaTbiH
OTTeKTiIH, Kannbl KenemiH ecente.

JKayabri: 134.4 am3.

17. CyTek 60nallakTbiH OTbIHbI Aen aTanazpl.

I. BYA TYXKbIpbIMHbIH, 2 ce6ebiH aTa.

II. Erep 1.505+10% Monekyna cyTek XaHfaH kesae 60.5 k/x GeniHeTiHi

Benrini 6oACa, CyTeKTIH, XaHybIHblH TePMOXUMUANLIK TeHAEYTH KypacTbIp.
JMayabni: 484 kx.
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- MeH - sepTTeywimin

TaéuraTTarbl Temne-TeHAiK

Bisal KopllafaH opTaza esrepictep eTe Ken.

©zrepictep apTypAi XafjalinapaslH acepiHeH 6onaabl. O3repictep
KaRTLIMAb! KaHe KaRTLIMCbI3 60AYbl MyMKIH. TaBuFaTTasbl XUMUANLIK, Te-
ne-TeHAIK eciMAIKTep MeH XXaHyapnapAblH anyaHTyRAIAITIHIH cakTanybl
YLITH KaxKeTTi Xafhail 601bin Tabblnagpl.

AZaMHbIH LIapyaLlbAbIK IC-apekeTi TaBUFaTTafbl XMMUANbIK Tene-TeHAIK-
TiH, bifbiCyblHa acep eTyi MyMmKiH. CykoliManapaafsl Tene-TeHAIK NeH OHblH,
bIFbICYbIH KAPACTbIpaMbIK,

CyKkoimManapaa TipLwinik eTeTiH Tipi aFzanapAblH TipLWinir cypafsl oT-
TeK NeH KOMIPKbILUIKbLA rasbiHbiH MeALepiHe BanaHbICTbl OTTeK Cykoi-
Majafbl TIPWIAK MenepiHiH ToiHbIC anyblHa KaHe CyKOWMaHbIH, e34iriHeH
TazapybiHa KakeT. OTTek cykoliManapFa aTMochepameH ras aamacy skaHe
6anablpnapblH, poTocuHTes! HaTUKeciHAe Tyceal. Cy TemnepaTypachiHbiH,
o3repyi TypaKkTbl Tene-TeHAIKTIH, biFbICyblHa acep eTyLi pakTop 60ybl MyM-
KiH. <Kblayblk nacTaHy» NpobaeMachl 8HATPICTIK Xblibl CyNapAblH TabuFn
cyKoWManapra TycyiHiH apTybiHa 6ainaHbICTbl. Mbicanbl, AHTAUAHbIH KeA6ip
o3eHAepiHAe cy TeMnepaTypackl 6-9 °C-Ka AeliiH, AKLU e3eHaepiHae cy
TeMmnepatypacbl 15 °C-ka AeliiH keTepinreH.

XKbin caliblH KazakctaH Pecny6aukacbiHbiH, XepycTi cykoliManapbiHa
200 MAH M3-AeH acTaM XblAbl Kanablk cynap Terinea.

Kecrezeri oTTek neH KeMipKbILLKbIA FrasblHbIH, epiriLITir Typanbl
JepeKTepMeH TaHbIChin Wbk,
«  TemnepaTypaHblH +20 °C-TaH +40 °C-ka apTybl 6angbiprapia ¢o-
TOCUHTE3 YAEPICTHIH 3KYpPY KabineTiHe Kanali acep eTeTiHiH Gonxka.
©  60-80°C apanbifbiHAafbl TeMnepaTypaja cyKoima CyblHbIH Kbill Kbl
AblAbiFb Kanait esrepesi? Peakuua TeHaeyi:

Hzcogwm.-_' HO,, + CO, -Q?

«  TemnepatypaHblH +20 °C-TaH +40 °C-Ka TypaKTbl apTybl cyKoima-
Jafbl Tipi aF3aapAblH, ThHbIC anybiHa KaHe opraHuKanblk 3aTTapabIH
TOTbIFYbIHA {834irHeH TasapybiHa) Kanai acep eTei?

Cy memnepamypaceiHa 6alinarHsicme!
epizer 2azdapduiH Kypame!

CyabiH, OrTex maccachl (0,). | KemipKLILIKbIA FasbiHbIH,
Temnepatypachl, °C Mr/ir Maccackl (CO,), Mr/kr

0 69.5 33500

20 434 1690.0

40 30.8 970.0

60 22.8 580.0

80 13.8 0.0

TeMnepaTypaHblH apTybl «CyAbIH, [YIACHYTH», AFHU KeK-Kacbln 6anjblpaap-
AblH, KapKblHAbI kebetoiHe TUIMAT XaFaal TyAblpaabl. baktepuanap oTTekTi
KapKblHAbI Naliaananagsl. By oTTekTiH XeTicneyiHe anapbin cofagsl.

112

XKacwinr 6andeipaapdaret
dhiomocurmes ydepicine xoHe
cyKoiimadare: mipuiinik
uesiepiHiy MbiHbIC aTybiHG
KyH cayneciHiy emy
Kabireminiy memerdeyi
kanail acep emedi?
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OTTeK TOATLIPbLAFAH blAbICKA KAcblKeH Maccachl 7 T Kbi3AblpblifaH TeMip yHTafblH canagbl.
blgbic kenemi — 3 M. XUMUABIK peakuus askTanraHHaH KeliH KOHbIp YHTaK ToAbIKTall 6acka
Tycke aybICKaH. blabicTarbl oTTek kenemi 0.1875 Mo/ OTTeK aTOMbIHA KeMireH. TeMip MeH OTTeKTiH,
OCbl KOCbIAbICTaFbl CaHAbIK KaTbIHACBIH aHbIKTa. Ty3iAreH okcUATIH Typi KaHaai?

1-ke3eH, | Monekynanbik MaccaHbl WbiFapy Fe O
2-ke3eH, | PeakuusFa KaTbicaTbiH TeMip MeALIEPIH aHbIKTay _ n,:’ge; = j r 20,125 wonb
B r/Mofb
3-keseH | Peakuusfa KaTbiCyllbl peareHTTep KaTbiHaChIH MOAbLMEH x:y = n{Fe) : n(Q)
aHblkTay Xt 0,125: 0,1875
x:y=1:15
4-keseH, | ANblHFaH MaHAEPAT BYTIH caHAapFa aliHangblpy X:iy=2:3
5-keseH, | ANbIHFaH MHZAEKCTERAT MoneKynanblk GopmyAara KoK Fe O - Fe,O.
CypaKTap MeH Tancblpmanap
1. TaspapAblH CanblCTbipMabl ThiFbI3AbIFbIHbLIH, @aleM 6ipAiri: !-
a) 3) r/Monb; 6) am3 B) /. D_
2. HeoHHbIH a30T B0MbIHLIA CANbICTbIPMAAbI ThIFbI3AbIFbIHbIH MaHI: !.
a) 14 3) 1.43; 6) 0.714; B) 0.35. -_
3. TWTaH TRUOKCUAT KOCbIAbICbIHAAFL! aTOMAAPAbIH Maccanblk KaTblHach ——
a) 12 8) 3:2; 6) 2:3. _-
4. CanbiCTbipMansbl ThiFbI3AbIK MaHI 1-AeH apTbik; --
a) CyTeKTiH oTTek 60MbIHLIA;
3) KeMipTek AUOKCUATHIH aproH 6oMbiHLa;
6) a30TTbiH KeMipTek MOHOOKCUA GoMbIHLIE; -
5] HEOHHbIH X/10p 60/ibiHLIA. 2-cypeT. XpoM OKCUATH WhiHbI
5. Mbic (I) okeunaiHaeri aToMAapAbIH, CaHAbIK KaTbIHaChI: 6yitbIMAapALl 608y YLIH Maliaanary

a) 2:1; ?) 1:1; 6) 1:4.

6. MeTann oKcuaTepiHiK kebici — TycTi KocbliAbicTap. Mbicaibl, XpOM OKCUAT KOK) 3Kacbln TYCKE 1e, COHAbIKTaH
OHbIH KOAAAHbLNATBIH CananapbiHbIH 6ipi — KepamMuKanbik XaHe LbiHb! ByAbIMAAPAbI, aKLia 6aHKHOTTapbIH
607y. PeareHTTepAIH MblHaAaR KaTbIHACTAPAA ANbIHATbIHALIFbI 6eArial 601Ca, OKCUA POPMYNAChH aHbIKTa:
0.25 MOAb XpOM — 6 T OTTeK.

7. CyTek 60MbIHWa ThiFbI3AbIFbI 8-re TeH, rasgblH, MOAeKyanblk MaccacbiH ecente. Erep oHbIH Macca 60MblHLLA
25% -bIH KeMipTek anbin TypaTbiHAbIFbl Genrini 6oAca, rasablH MONEKYNaAbIK MAcCaCbiH aHblKTa.

8. KeMipTek oKcUAIMeH ToATbIPbIAFaH cabblH KenipLuikTepi HeAikTeH ToMeHre Kapai GafbTTanaTbiHbIH TYCIHATP.
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KopbiTbiHAbL. Binimingi Texcep

1 2.
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T-cypeT. A 2 B kaliTbiM/bl peakLMACbIHAA XUMAANbIK TENe-TeHATK opHayblHbIH GeltHeTycipiniM kagpraps!

1.

Liblk. Xypres A 2 B yaepiciHiH peTiH Aypblc KypacTblp.
A XAMUANLIK Tene-TeHATK opHaraHbl 6efiHeneHreH Kaapabl TaHia.
9. byn yaepicre Kait 6eitHe apTbik? TaHAaybIHAbI TYCTHATD.

XKyfeaeri xaMuanbIk Tene-TeHAIKTIH opHaybiHbIH, GeliHeTycipiniMiHiK Kagpaapsl GepinreH 1-cypeTneH TaHbicbin

XAMUANBIK peakLafap MeH XUMUANBIK Tene-TeHATKTIH eHIMAeP KaFbiHa Kapal biFbICY PeakLIMAChIHbIH, Kafait-
Napbl apacbiHAafbl coiKecTikTi aHbiKTa.
Yaepic Tene-TeHAIKTIH, bIFbICY XXaFAainaphl
A N, + 3H, 2 2NH, +Q a) TeMnepaTtypaHbiH, apTybl;
3. o Cw.‘-’ 2COW -Q 8) KbICbIMHbIH apTybl;
B. N, +0,,@ 2NO - Q 6) KblCbIMHbIH, TOMeHAeY;
B) KaTaAU3aTOP KaTblChbIHAA.

AmmuaktbiH xpom (Ill) okcual KaTannsaTopsl KaTbICbIHA TOTbIFY peakLUACbIHbIH, TeHAey:

4N H3V7

+ 50,, & 4NO_ + 6H,0, +Q

Tene-TeHAiK KocnacbiHAaFbl @3repicTepai 6afana skaHe colinemaepa ankra.
A Erep ylere cy KOCca, OHAA Tene-TEHATK biFbiCaAbl XXaHE aMMUaKTblH, KOHLLEHTPaLMACH! ...

9. Erep yliere oTTek eHrisce, Tene-TeHAIK bifbicagbl XaHe a3oT {II) OKCUAIHIH KOHLLEHTPaLIUAC ..
Asot guokengi (NO,) 140 °C-taH TemeH TemnepaTypaga asot aumepi (N,0,) Anasot TeTpaokcuaimer Gipre

Tene-TeHAIK KyHiHae 6onazbl:

114

2NO.

Koreip

201

=
2 NO,,
myccis
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Harbi3 2epTTeywi 6on!

3epTxaHanblk ToxXipubenepae xaHe NpakTUKabIK XYMBICTapAa XMMUATBIK 3KCMEPUMEHT XyprisreHe, bakbliay
apKblIbl XUMUANBIK YFBIMHBIH COJ1 Hemece backa ekeHiH, TeopusAbIK BiliMHIK 4aA4irH Tekcepin, TYCiHAIPIN, FoLIbIMA
runoTesanapzbl Aanenen, o3iHAIK KOPbITbIHABI XacalcblH,

3epTTeyLiNiK AafablnapAbl XeTinAipyae dKoHe 3KCNepUMEHTTe HEFYPAbIM A8 HSTUXENEeP any YLUiH MyfaniMHIH
Hyckaybl HOMbIHLLA TEXHUKaBIK, KayiMncizgik epexeciH XoHe 3KCNepPUMEHTTIH, OpbIHAaNY PETIH cakTamn, XMMUSbIK,
peakTUBTEp, XUMUABIK, BIABICTAP, KyPanAap MeH KyPbUIFbLIapAbl MyKUAT daiibiHAay KaxeT.

CoHbIMEH KaTap 3epTxaHaja KayincisjikTi kamTamachl3 eTy Kypanjapbl — ©pTCOHAIPTIL, anfallikbl KEMeK Kep-
CeTyre apHa/jfaH Aspi KOGAMLACKIHBIH TYPFaH XepiH XoHe KaxeT bosfaH Xafjaitga onapabl kanai KongaHyabl
A3 Biny KaxeT.

TAMbIM CANbIHADI!

& ®®

OTTbl Nanganaxyfa CymeH ceHgipyre Kipyre (eTyre)
ThIABIM CanblHaabl ThIABIM CanblHaAbl THIABIM CanblHazbl

ECKEPTY BENTINEPI!

B A A A

Konapsbiww 3atTap Tes xaHfbIlW 3aTTap Ynbl 3aTTap Kyigipriw >xoHe
TiTipKeHAIpriw 3aTTap

HA3AP AYJAPbIHAP!

KokbICTbI
Q‘ KOKbICKa  He KaiabIKTbl
PezeHke U Kopfafbiw apHanfaH ke pceTiareH
KosFan Ke3inAIpiK bIAbICKa
KWiHaep KWiHaep XuHay

CINTEME BENTINEP

. epT_ E ﬂ'epi_AepMeK
coHgipiriw Kobamwach

OpT Typanbl
xabapnay
NYHKTICI
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KopbiTbiHALL Binimivai Tekcep

«ATOM WhHITbIPMaHbL» 3USTKEPANIK OMUbIHbL

OiblH epexeci

1. UWbITbipMaHHaH WblFaTbIH XXoAAbl Tan. Erep nikipai AypbiC Aen TancaH «1a», an KenicneceH «Xok» AereH
Hafaap HGOMbIHLLA KOJbIHABI XKafacTblpacblH.
2. Erep nikip gypbic 6osmMaca, AypbIC >Kayan bep.
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MbIpbILITaH KeliH TypfaH backa MeTanjapMeH xaHe beliMeTangapMeH, MeTaan okcuaTepiMeH
apeKkeTTeces;.

XUMUsANBIK peakums TeHaeyaepiH askTa. 3aTrapablH arperatrblk KyisiepiH kepceT.

a) i+ H,—; 2)Ba+0,—; 6) Se + H,~; g) Br, + H,—;
r)Ag + 0, ~; ) Te+0, - ) FeO + O, —; e) ALS, + O, —;
) NiO + H,-.

#i% 5-Tanchipva [PIEN Hemece <+> WapTTbl BenrinepiH KoAAaHbIM, 31eMEHTTEP MEH KOCBIIBICTAPAbIH XMMUAbIK,
apekeTTecyre kabineTTepiH kepceTingep. KaxeT 6onfaH Xafgaiga epekile aknapatrbl «<KocbiMIa aknapaT» Gafa-
HbIHa eHriziHaep.

3NeMeHTTep, KocblablcTap TO6bI CyTek OT1T1ek Kocbimuwia aknapat

benceHai metangap

benceHainiri optawa metangap

benceHainiri TomeH metangap

IV Ton 6eiimeTangapsl

V Ton 6elimeTanaapsl

VI Ton 6elimeTangapsl

VIl Ton 6erimeTanaapsbl

VIl Ton belimeTansapsl

benceHai metann okenatepi

benceHainiri optawa metangap
okcuartepi

benceHainiri TomeH MeTangap okcuaTepi

BeliMeTangapabiH, CyTekTiK
KOCBLIbICTapbI

CypakTap MeH TancbipMasnap

1. 2H, + O,~ 2H,0O peakumnsacblHAa OTTEK NeH CyTeKTiH calikec pesi:
a) TOTBIKChI34aHABIPFbILL KSHE TOTbIKTbIPFbILL; 2) TOTBIKTBIPFBILL XSHE TOTBIKCbI3ZAaHAbIPFbILL;
6) TOTbIKTbIPFbILL XdHe TOTbIKTbIPFbILL; B) TOTbIKCbI3AaHAbIPFbILL XBHE TOTbIKCbI34aHAbIPFbILL.

2. OTTeK %oHe CyTeKrneH speKeTTecneiiTiH KoCbIbICTap TOBbIH aHblKTa:

a) MeTana oKCUATepi;
2) ranoreHaep;
6) wHepTTi raszap;
e) BenceHainiri TomeH MeTanaap.
3. OTrek Typasbl AypbIC TYXKbIPbIMABI TaHAa:
a) OF, kocblbICbiHAa OTTek $TOpFa 2 3N1eKTPOHbIH Bepesi;
2) OTTeK anTblHAbI KOFapbl TeEMMepaTypaa TOTbIKTbIpagbl;
6) Cl,O KOCbINbICbIHAA OTTEK TOTBIKChI3AaHABIPFLILL PEAIH aTkapasbl;
E) HEOH OTTEK OpTacblHAa >KaHazbl.

4. CyTekTi OTTEK HEMECe KOMIPKBILLIKbLA Fasbl CUAKTEI MeTas bassoHapblHaa cakTayFa bosmMaigbl. AToM
pagmnychl KillkeHTall 6oafaHAbIKTaH MeTanap apkblibl oTe anagbl. Mannaguii caktayfa eH Konaiabl me-
Tann 6oabin ecentenedi, on 1 M3 MeTann kenemiHe 850 M3 cyTekTi cakTall anagsl. 241 r MeTann keseMiHe
KaHLLa cyTekTi cakTayfa 6onaTbiHbIH ecenTe. Mannagui TeiebizgbiFbl 12.02 r/cv?® kypaiigbl. XayabbiH 6yTiH

CaHMeH >Ka3z.
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m MeH — sepTTeywimin

Hanoxumnst XaHanblKTapbl
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IpadeH HaHotyTikwe ®ynneper C,,

«HaHo» ce3i rpek TiniHeH ayjapFaHaa «nanos» — «eprexxeini» pereH
MaFblHaHbl BIAIPEAL «HaHOFLINLIMHbIH» aTaybl OHbIH, 3epTTeY HblCaHbl —
6y 3aTTap MeH MaTepuanjapably enwemi 100 HaHOMeTpAEH acnaiTbiH
MUKpoaneMal ekeHiH kepceTesi. HaHoMeTp — MeTpAiH 6ip MUAAMapATLIK
6eniri. HaHoXUMWUA HaHOBeNLEKTePAIH KYPbIAbICH], KACUeTTepi aHe Koi-
AaHbIAYbIHbIH, NPaKTUKaAbiK MyMKIHATKTEPTH KapacTbipazsl.

Kymic Ty3 KbllWKblAbI €PITIHAICTHIH KypambliHaH CyTeKTi bIFbICTbIPbIN
LWbIfaTbiHbIH BiAreH Ke3Ae TaHFanFaH LbiFapcblH, bapAblfbl 6eWLeKTepAH,
eleMiHe BainaHbicTbl. KyMicTiH HaHoBenLekTepi GencerAl MeTanaapabiH,
KacueTTepiHe Ue 60Mazbl KaHe OpblHBaCcY PeakLUACHIHa TYCeAL AN MbICTbIH,
HaHOYHTaFbl MOACYTEK KblLKbLAbIMEH apekeTTecim, Mbic (I) noauaiH Tyseal.

KemipTekTiH HaHopopManapbl fa epeklue Kacuettepre ue. Mbicanbl,
rpadeH — rpadUT KabaTblHbIH KabIHAbIFbI 6ip aToM. 01 60aTTbiH GepikTiriHe
SK8He peseHKeHIH uiniMainiriHe ne. MoadeHHIH 31eKTpeTKisrilTir MeTanablk

MbICKa KapaFaHAa SKakeblpak.

WpaHzarsl mewiT Tepesenepi: Hacup anb-Mynbk, Wnpas

LUl HaHoTeXHONOTUA — XXac XaHe GoAallarsl 30p FolbiM. Ocbl
Canaafbl KaHablKTapAblH aFall pet Tek XX £achl pAblH eKiHWi XapTbicbiHaa
FaHa alllblIFAHABIFbIH TYCTHAIDYre ThipbIC.

CypaKTap MeH Tancbipmanap

TonTa >kyMbic icTeii OTbIPbiT, YCbIHbLFaH TakbipbiMTapAblH GipiHe 3epTTey

KyprisiHaep:

~  «HaHoanMa3ap (a/Ma3oUATap): anblHybl KaHE KOAAAHBLAYbI»;

~  «lpateH: alblny TapuXbl, aNbiHYbl XaHE KOAAAHBIAYbI»;

~  «®ynnepeH: albiny TapUXbl, ablHYbl XSHE KOAAAHBLTY bl»;

—~  «HaHoTyTikWwenep: HaHOTYTIKLIENePATH TYpAEP], anbiHybl XKaHe KO-
AaHbIYbI».

<«HaHOXUMUA 3KaHabIKTapbl» TakbIpbiBbiHa Makana XasblHaap.

130

Anmasdeiry mypaepi mex
aBeminizimen faHa emec,
COHBIMEH Kamap Xofapel
mypaKmelibifeiMer
6arananadel. AamasdeiH
6aracel OHbiH e/iIeMi MeH
Ma3a/ibifbiHa NPONOPYLOHA
mypde ecedi. Kanail
olinaticeiH, aamasdeiy
Kacuemmepi OHbiH ouIeMiHe
mayendi 601ade ma?

Tepesenepais, Typai TycTi aif-
HeKTepiH >acaFaHaa ycTanap
BanKbITbIIFAH MeTan yHTaKTa-
PbiH KOCKaH (MeTanzapablH,
Hemece MeTann OKCUATEPIHIH
HaHoBenlekTepi). Mbicansl,
anTbiHHbIH, MUKpoBenLlekTepi
LWbIHbIFA KbI3bIA KYPEH TyCTeH
6actan KyAariH Tycke AefiH
apTypAi Tyctep 6epeai. OpTa
FacbipAa KacanfaH Tepese aii-
HeKTepiH 3epTTey BapbicbiHAa
FanbiMAAp ONapAbIH KopluaraH
OpTaHbl 3apapcbli3faHablpaThl-
HbIH aHbIKTaAbl {aHTUBakKTepu-
ANbIK, 3apapcbi3AaHabipaThiH
KacuetTepre ue).

Hyp-Cyatanaarbl «XaHwatsip»
cayja-oiiblH-cayblK OpTaibifbl
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KopbiTbiHAbL. XeTicTiriHai 6arana

TakplpbInTbl OKbIN iy KesiHAeri XeTicTikTepinai 6afana. TapayFa Kipicne cabakraH 1-6afaHfa
OKYy MaKcaTTapblH Xa3. 9pbip oKy MakcaTbl 6OMbIHLLIA XeTICTirHAI 6afana.

MeH TyciHaIM >XaHe
MeH ... 6inemin. 6acKka oKylwblnapfa
KeMeKTece aNambiH.

Ma+faH kebipex MaraH KocbiMwa Binimimai apTTbipy
NpaKTUKa KaXeT. cabaKTap Kepek. YWiH MafaH ... KaXkeT.
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Toccapun

A

AncopbLiums

KaTThbl 3aTThIH, a3 HemMece CYibIKTbIK MONEKYIacbiH CiHipY YAepici.
a3 HeMece CyMbIKTbIKTbI afcopbLMANaiiThIH 3aTTap adcopbermmep
fien atanagp!.

A]'I]'IOTpOI'II/Iﬂ]'IbIK

6ip 3/IeMEHTTEH Ty3iAreH, KYPbLIbIChl MEH KacueTTepi apTyp/li KOCbiNbICTap.

Typearepic
AHWOH Tepic 3apAATbI MOH.
ApTedakt kasba HaTukeciHAe TabblfaH, alaM XacafaH 3aT.

ATOM ApOChI

HYKJIUZ MPOTOHHaH aHe HeUTPOHHaH TYpajbl; SNEMEHTTIH, PeTTiK HoMipiHe
calikec KeJIeTiH OH, 3apsijKa ue.

ATOMHBIH,
INEKTPOHABIK KabaTbl

AAPOHBI aiiHana >KypeTiH 3/IeKTPOHAAP XUbIHTbIFbI.

b

BelitapanTaHy
peakLusACh

KbILIKbIJ MEH Heri3giH, Ty3 XaHe cy 6enin apekettecyi.

BeTTik ayaaHsbl

BeTTiH, caHAbIK cMmaTTamacs!.

BeTTik Kepiny

CYMbIKTBIK, MOJIEKYNAChIH illike kapall TapTaTbiH CyMbIKTbIK GeTiHie
ce3ineTiH KylLL.

BI/IHap]'IbI KOCblbIC

eKi XUMUATBbIK 3NEeMEHTTEH TypaTblH KOCbINbIC.

BenwekTepain,
COKTbIFbICY
MeJepi

6ip cekyHATafbl GeJlLeKTEPAIH COKTBIFbICY MeJLLEpi.

BenwekTepain,
COKTbIFbICY TEOPUACHI

XUMUSAIbIK, peakLMsHbIH, XXYPYi YILIH KaXeTTi 6acTankbl 3aTTapAblH,
MOJIEKYNANaPbIHbIH, YKEH SHEPTUAMEH 6ENCeHZ] COKTbIFbICYbIHbIH,

KepiHici.
Bynany Ke3 KeireH TeMnepaTypaga cyibIKTbIKTbIH, GyFa aliHany yaepici.
r
TeTeporeHai arperatTblK Kyii 9pTyp/li KaTanusatopiap MeH peareHTTep.
(Bipkenki emec)
KaTanus

FomoreHai (Bipkenki)
Katanus

KaTtasusatopiap MeH peareHTTep 6ip ¢asza: ras Hemece epiTiHAl Ty3eAl.
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Taricpipma CblHayblKTa TeK MarHuiA XA0pUAiHIH epiTiHAICi Kanybl yLiH,
MarHui MeH Ty3 KbILLK bUIBbIHBIH, ePiTiHAICIH KaHaali apakaTblHacTa any kepek
eKeHiH aHblkTayfa MyMKiHZik 6epeTiH SAiCTi yChIHBIN Kop.

PeareHTTepiH, HemMece peakLnsa eHIMAEPIHIH, KaXeT 3aT Men-
LepPiHiH MOHIH ecenTey YLWIH MblHaAal KagamAapAbl OpbiHAaY

_{_‘, \ Kaxer:
! T-kadam. Ecen wapTbl GoOWMbIHWA KbicKalla >ka3bacbiH

KypacTblpy.
‘ o 2-kadam. XnMuanblk, peakLnsa TeHAeYiH KypacTbipy.
\ 4 3-kadam. Ecen wapTbiHbIH, MaAIMeTTEpIH peakums cbizba-

s Ty3 KbILWKbI/bI

e L CbIHAAFbl KOCbINbICTAPAbIH, acTblHa Xasy.
\ i 4-kadam. 3aTrapAblH, GOpMyNanapbiHbiH acTbiHa 3aTTapAblH,
—— B =< MeJLLEepPiHiH MBHAEPIH Xa3y.
Merann ~ marnuii 5-kadam. Mponopuma KypacTeipbin, benricis MaHal Taby.
YHTafbl

6-kadam. Ecen xayabbIH Xa3sy.

MarHuiAZiH, Ty3 KbILKbLIbIMEH
peakuUsACbIH 3epTTey

LRI 0.2 MO MarHUAMEH TOAbIK apeKeTTecy YLUiH KaxeT Ty3 KbiLLK bl/bl-
HbIH, MeJILLIepiH ecenTe.

BepinreHi: Wewyi:

n(Mg) = 02 mose 0.2 monb X MOJIb

Taby kepek: _

n (HCl =7 Mgy, +  2HClg,,, =MgCLg,, +Hy,
1 monb 2 Monb

0.2 monb (Mg) = x mosab (Mg)
1 monb (Mg) — 2 mosb (HCD)
_02wmonb - 2 Monb

X =——————= 0.4 MOb.
1 monb

Kayabbi: n (HCl) = 0.4 monb.

CypakTap MeH Tancbipmasnap

1. 121 maccara coiikec KeNeTiH MarH1iAiH, 3aT MeJsilepiH ecenTe.

2. OrtrekneH 14 r Temip peakuusifa TycTi. bys KaHzal 3aT MeswepiHe calikec kenegi?

3. 2.5 MO/b MeLepiHAe MbIC CyAbbaTbiHaH MbICTbl TO/IbIK TOTbIKCbI3AaHAbIPyFa TEMIpAiH kaHAal 3aT MeJLuepi
KaxeT?

4. Typmbicta MeTann GylibiMAapAbl, MbiCanbl, aBTOMOBUAb pagnaTopblH, Tefeduaap, MarHUTohoH Gellek-
TepiH ASHeKep/iey YLUiH MBIPBILL Ty3 KbILLKbLIBIMEH SPeKeTTecy KesiHAe Ty3ifeTiH AsHeKepey KbILKbLIbl
KONZaHblNaAbl.

[lsHekepiey KbIWKBLTBIH Jaspay yiiH kypaMblHaa 1.534 mMosb xnopcytek 6ap 50 €M Ty3 KbILLKBLTBIHBIH
epiTiHAiCi KoagaHbLAbl. MbIpbILL Maccackl MeH 6e1iHiN XaTkaH rasAblH, 3aT MeJILLepiH ecenTe.
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KopbiTbiHAbL. Binimingi Texcep

1-cypet 2-cypet
Cype epai KoAAaHbIM, 3Hp.mepmm bIK KaHE SK30TEPMUANbIK PeakLUANapAbIH allbipMallibiAbIKTapbiH aTa.
KYKIPTTiH XUMUANBIK SKaHY PeakL{MAChIHbIH SHIMIH aTa.
KyKIpTTiH 3aHy peakuuach! Kai Tunke skaTajbi? SK30TePMUANBIK 3KaHe SHAOTEPMUANbIK?
KeMipai XaFy KaHy peakLiMACkIHa KaTaTbiHbIH 3KaHe Kan MeALIePAe Kblay SHEPrUACHIH anyFa MyMKIHATK Ge-
peTiHiH Kanait aHbikTayFa 6onazbl?
KeMmipai TonbIk afy YLWiH KaHAal afaal kepek? byn xafaaiiaa kaHaal ras 6eniHeai?
5. XKblny spdekTici 6oibiHLIa GepinreH peakuuanap Kai TUNKe skatazsi?

A Pearentre . OHiMaep
}AQ AQt

OHimMaep PearentTep

BepinreH rpaduktepgeH kaHAah sHepreTukanbik esrepicrep baikayra 6onagbl?

DHeprua e3repiciH cUNaTTan, HaKTbl PeakLua MbicaniapbiH KeaTip.
6. MeTaH CUHTE3IHIH peakLuachI: Cw +2 sz = CH4W + 76 kXK.

A KeMipalH XaHy peakuUaCbiHbIH 3HepreTuKanblk, esrepicTepiHiH rpadurid cbis.

9. MeTaH blablpayblHblH, Kepi peakLAch! Kblny sbdekTici 6oMbliHLIa Kall TUnKe aTagbi?

5. MeTaH aliblpbliybiHblH TEPMOXUMUANLIK TEHAEYIH Ka3.

B. MeTaH alblpbliybl peakLUACbIHbIH peareHTTepiHie 6alinaHbicTapablH y3inyi kaHe eHiMaepiHae 6alina-

HbICTapAbIH Ty3inyi KesiHze OpblIH anaTbiH 3Heprua esrepiciH TyciHAp.
7. 3-4-cypeTTeH KaHAaii aHeprus e3repiciH Gaiikayra 6onaabl? CypeTrepain

acTbiHa Xblay ahdekTici 6ofbIHWA peakLUa TUMiH 3Kasbin KOM.
8. PeareHTTep SHepruAcbl OHIMAEP 3JHeprusacbiHaH 3KOFapbl

Querren”™ Qaviaes) 60M1aThiH peakumManap Xoiny s¢ppekTici GoibiHWa

Kal TUMKe XaTajbl?

1. SHACTEPMUANBIK

2. DK30TEPMUANbIK,

a) 3Heprua esrepmel;

9) 3HEPrUA apTbin;

6) 3Heprua asakbin.

A1 3kaHe 6.

9. 2 xeHe 6.
B 2eHea.
B.
r

R

1XaHe 8.

. 2XaHea.
9. CHAW+ 20&7: C02m+ 2H20”+ 892 K/I>X peakuMAChIHbIH TePMOXUMUAbIK
TeHzeyi 60MbIHWA 32 I MeTaH XXakKaH Kesje 6eniHeTiH by Meawepi

. Kk 6onagbl.

4-cyper

100





OEBPS/Images/102.jpg
KopbiTbiHAbL. XeTicTiriHai 6arana

CabakTa kali cypakTapsa AypbIC >Kayan bepain?
KaHaaii cypakTap KubIHABIK TyFbi34bl XaHe Here? Onapfa cabakTaH ThiC yaKbITTa Yid TancbipMachl peTiHae xayarn

6epin kep.

KecreHi genTepine cbizbin an. 1-6afaHfa OKYAbIKTbIH, Kipicne 6eTiHAe KepCeTireH oKy Mak-
caTTapblH Xas. KanfaH 6afaHaapaa 6epiareH oAbl XkanfacTblpbin, 63 NikipiHai 6ingip.

MeH ... anambliH.

MeH TyciHgim >xaHe
6acka oKylubUlapFa
KeMeKTece aNambiH.

MeH kebipek
JKATTbIFYbIM KaXKeT.

Mar¥aH KocbiMwa
cabak Kepek,
cebebi ...

binimimai apTThIpy
YWiH MafaH... KaXkeT.

* XXaHy yAepici
3Heprus 6eniHin
SKYPETIHIH TyCiHAIpe
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XKanracot

Xumusnelk peakyuaHoIH

>Koin0amObirol MeH L 2 3 &

Sxylierir mene-meHdiK Kbicbim Korapbl ApTazbl a3 Monekynanapbl

Kytiine kamanuzamop MEJILUEPIHIH a3 XafblHa

Kanatii acep emedi? Kapai

TemeH Kemuai a3 Mmonekynanapbl
MOJILUEPIHIH KN >KafblHa

BT Kapaii

ST T e ST T e KaTannzatop |KatbickiHaa [ApTagbl XUMUSBIK Tene'TeHAjKTiH

Cybl TEK XUMUSNIBIK YAEPIC Tayen - bifbICyblHa 9cep eTrnenal

Ai >KaFAabIHbIH, acepiHeH faHa

Xy3ere acajpl. KyKipTcyTek rasbiHblH ayafafbl OTTEKMEH TOTBIFYbIHBIH,

KaTanusatopaap Typa spi kepi TEHECTIPIIreH 3K30TepMUANbIK peakumna TeHAeYiH Ka3. XUMUANbIK Te-

peakuMAnapablH Aa Xbligam- ne-TeHAIKTIH bIFBICY XafaalinapblH boaxa:

AbIFbIH apTThIpazbl XaHe XUMU- a) peakuma eHiMi XafblHa Kapaif;

ANBIK, Tene-TeHAIKTI bIFBICTBIP- 2) bBactankbl 3aTTap >KafblHa Kapaii.

Malizbl. Peakumsabik kocnasafbl
KatanuzatopaapAbl naiganaHy
XUMUS/IBIK Tene-TEHAIKTIH OpHay-
bIH XbLNAAMAATY YILIH KaXeT. 1. XvMusabiK Tene-TeHAIK Typanbl AypbiC TYKbIPbIMAAPAbI TaHAa.

A. TemnepaTypaHblH KaTbIChl XOK,

9. KaTtanuzaTopablH KaTbIChl XOK.

B. KyiteHiH KbICbIMBIHa YHEMi Tayesi.

CypakTap MeH Tancblpmanap

KbILWKbin KaH6bIpAbIH, B. PeareHTTepAiH KOHLUEHTpaLWACbIHa Toyesai.
Ty3inyi )kaHe OHbIH, Ta- I. Tene-TeHaik KyMiHiH OpHaybl KaTajM3aTopablH KaTblCyblHa
6uratka acepi HalinaHbICTbI.

2. XUMUWASBIK peakLWsaFa acep eTeTiH yCbIHbLIFaH XafjaknapMeH Ta-
HBIC. XUMUASIBIK Tere-TEHAIKTIH, bIFbICY BaFbIThiH aHbIKTa.

Tene-
TEeHAIKTIH,
P { XvMuanoik peakunanap Scep —
/ 6afbiThbl
'/ L R a) KbICbIMZbI ,
I 200°C, Ni apTTeipy; '
COu+ 3H, "5 MH,04+CHyy Q 5) kenipriw kocy; | ,
6) TemnepatypaHbl | | avace |
TOMEHAETY. -
a) KbICbIMAbI
apTTbIpy; ?
9) KaTanuzaTtop
PClL,+CL,~PCl,+Q KoCy; - ?
6) TeMmnepatypaHbl  HEMece |
TOMEHAETY.
a) TemnepaTypaHbl
apTTbIpy; ?
9) KbICbIMADI
€aCO,;~ Ca0,+C0,,-Q apTTbIpy; - ?
6) KYTBIHBIH, Hemece "
ay3blH ally.
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MeHrepreH 6iniMaepiHAI KONAaHbIN, 83apa XaHy, TbiHbIC any, KOPPO3UA YAEPICTEPIH CanbICTbl-
pbiHAap. Peakuua Genrinepi Typansbl «©KaHy, TbiHbIC a/y SkaHe KOPpo3usa YpAICTepi» AereH KecTege GepinreH MaiMeT-
TEPAT KOAAAHbIN, YAEPICTEp Typanb! WafbiH MTIH KypacTbipbiHAap. YL yAepicke Ae TaH opTak, KacueTTi ataHaap.

KaHy, melHuic any xaHe koppo3sus yOepicmepi

+

Peakumsa 6enrinepi
OTTeKTIH KaTblCyb!
KaHa 3atTapabiH
Ty3inyi

SHeprtaHbiH, Geninyi

XKbiayablH 6eniHy
KblAAAMAbIFbI

XKapblKTbiH, GeniHyi
CyAblH, KaTbicybl

Kel6ip kabalibl TayblkTap syMblpTka 6acnaid, oaapabl Wipin saTkaH eciMAIKTep MeH KaablkTap
yiiHgiciHe canagbl. Ce6ebiH TyciHAIp.

MeHrepreH 6inIMAEPTHAT KOAAAHbIN, TOMMEH bIHTANAHABIPYLLIbI CYPaKTbl TanKblAaHAAp.

CypaKTap MeH Tancbipmanap

1. XKaHy >KaHe KOppo3us YAepICTepiHiH, Kem AereHAe YL YKCACTbIFbI MeH aiblpMallibiibiFblH aTa.
2. Ypepictep yWiH Xblny 3bdekTiciHiH, Aypbic GenricH «<+» Hemece «» KOMbIN WK,
A ThiHbIC any:
FAKOKO3a + OTTEK — KOMIPKbILIKbIA Fasbl + ¢y ... SHeprus
9. GotocuHTes:
KOMIPKbILIKbLA Fa3bl + CY — FIOKO3a + OTTEK ... 3Heprus
B. Dnektponus:
CY = CyTeK + OTTEK ... SHEprus
CyTeK + oT = ¢y Heprua
3. HenikteH oTwWally KypaMblHAaFbl TEMIP XKbl1AaM, ai TeMIPACH XacanfaH KypblabicTap 6asy 6y3binajbl?
4. KpleTbiryHi skongbiH GetiHe Ty3 cebesi. byn kesjde KeAik NeH sKepacTbl KOMMYHUKaLIA KYPbIAFbIAAPb] Kop-
po3usFa ylbipaiabl. Byn KyBblablcTbiH, cebebiH TyciHAip.
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dopmyna MeH ecenTi Whifapy anroputMin narganad. 10 r Ty3abl 90 r cysa epiTkeH Ke3aeri HaTpui
XNOPUAIHIH epITIHAIAEr Maccanbik yaeciH ecenTe.

Bepinreni: EpiTiHaiHIH MaccackiH Tabambi3: m (epiTiHgi) = 35.73 + 256.00 = 291.73 r.
Maccacbl 35.73 r ty3abl 256.00 r

cyja epitri. o 35.73 r 1y3

AnbIHFaH epiTiHAAEri epireH 3aT- w (epiTiHal) = 291.73 1 epiTiHAj » 100 = 12.25% Tys.
TblH, MaccanblK yneci kaHaam (%)?

EpiTiHAIHIH MacCacbiH OHbIH, K&AEMI MEH TbIfbI3AbIfbl apKblabl Aa ecenteyre 6onaabl. On ywiH
bopmynaHbl TypaeHaipemis (2) xaHe m (epiTiHai) = | Vep | dopMynacbiH nanganaHambis,
MyHAaFbl V — epiTiHAi KeneMi (CM?, MA), p («po») — epiTiHAI TbIFbI3AbIFbl (/CM?, /MA).

m (epireH 3aT)
Vep

w (3aT) = *100%

Erep KyKipT KbILIKbIIbIHBIH Thifbi3Abifbl 6enrini 6onca: (H,SO,) — 1.2 r/mn, kenemi 0.05 n, epireH
3aTTbiH, Maccachl 350 r 6onaThIH epiTIHAIAEr epireH 3aTTblH, Maccanblk, YAeCiH aHbIKTa.

CypakTap MeH Tancbipmanap

1. Celinemgi TonbIkTbIp. EpireH 3aTTbiH Maccanbik
yaeci AereHiMI3 ............. Gy — » Gy ——p

2. bepinreH TyXbIpbiM HeHI bingipeai: epiTiHAIHIH,
maccanbik yneci 0.06 ma ange 6%?

3. 200r cyaa 10 r Ty34bl epiTKEH Ke3aeri epiTiHaigeri

epireH 3aTTblH Maccanbik yAeciH ecenTe. . . .
4.  EcenTiH MaTiHIH KypacTbIp, WAPTbIH Xa3 XaHe ~ = 10rTy3 S | 20Ty
EEENTE: SEPRR | TS AP | P
5. EpireH 3aTTblH, Maccanblk yaeci 25%, an epiTiHAIHIH, y 4 b " d
maccacbl 475 r 60ca, epiTKilUTIH Maccachl KaHaau @ Q/

b6onaapl?
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KopbiTbiHAbL. Binimingi Texcep

1. 1-cypetti sepaene.

a E} 6 B

42 24 222 282

1-cypeT. ATOMAaFbI 3NeKTPOHAAPAbIH, opHanacy 6elHeci

1.1. KeMipTek aTOMblHAaFbl 3NeKTPOHAAPAbIH OpHanacy cbizbacbiHa cali keneTiH
cypetTi TaHza.

1.2. KeMipTeK aToMbIHbIH 3N1€KTPOHAbIK KOHPUrYPaLUACKIH XKa3.

2. 1907 xXblnbl @aAMa3/AbIH, CanMaFbiH KepceTy yuwiH 200 Mr-Fa TeH MeTpAik KapaT
STanoHbIH KOAAAHY YChIHbIAAB!. TaHbIMan «MaycbiM SKYAAbI3bl> aMa3blHbIH can-
mafbl 100.1 kapart.

A «MaycbiM XyAAbI3bl» aAMa3biHaH anyFa 601aTbiH rpadUTTIH MaccacbiH ecenTe.
9. Ocbl aAMa3Aafbl SNEKTPOHAAPABIH CaHbIH ecenTe.

. «MaycbIM XyAAbI3bl» aAMa3blHaH afblHFaH rpaduTTe 31eKTp TOTbIH TKI3eTiH
60¢ 3NeKTPOHAAPALIH KaHLIA CaHbl Bap eKeHiH aHbiKTa.

3. Artbipay eHipiHAeri MyHalAblH KeH OpbIHAAPbIHbIH aTaybiH Tar.

A ©3zeH.
2. Kanamkac.
B. TeHis.
B. KapauwbliraHak,
4. KeMipTekTiH TaBufn GopManapbiH onapiblH Tapany opblHAAPbIMEH CalKecTeHAIp.

2-cyper. «Maycbim
SKYAAbI3bI»
anMa3blHbIH, CypeT

1) KemipKpILIKbLA rasbl; A. Atmocdepa.
2) Hapybl3aap, Maitnap, keMipcynap; @. Tuapochepa.
3) KanbLWT, AOAOMUT, MBPMap, TaKTaTac; E. buocdepa.
4)  anmas, rpadur; B. Nutochepa.
5) myHalf;
6) MeTaH;
7) wicrazbl.
A w2adladse 9 ? 3 B ? B A Bl
a
997499 o Y. Y PO G
2o sa d 297 F-%a
LR R Y 295557 %9 K AR AN A A
1190 YTy a b o _a_o_a_a
. 9% y WP DD I G
4258250 0, LR D 44 d_ e A o _b_a_a
5%, %o . 1 et e ety
e 2923 LN
i< o
Gk ge, wehee LJ8 S 2

3-cypert. KemipTeKTiH annoTponuanblk TypesrepicTepiHiv, KpucTanzslk Topaaps!

5. 3-cypeTneH TaHbIC kaHe KeMipTeKTiH TypaKTbl annoTponuanbik TypesrepicTepiHe cai KeneTiH KpUcTanablk
TOPAAPbIH aHbIKTa. ONaPAbIH GUINKANLIK KACUETTEPTH CANbICTbIP.
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4. KoHueHTpaums B) XUMUSJIBIK, PeakLus XblA4aMABIFbIH aHbIKTNTbIH MaHbi3Abl GakTopJapablH
6ipi.

10. TaHba MeH OHbIH aTaybl apacblHAafbl COAKECTIKTI Tan.

a) MOJIbMeH anfaHzafbl 3aT MBJ‘ILLIepi

9) peakuus XblidamMAbIFbl

6) Kenem

B) KOHL|EHTpaLums

Ol [epes| CORJROR o=
wni < injc|s

r) 6eT aygaHsl

11.

12.

13.

14.

15.

16.

17.

18.

Ty3 KbILKbLIbI BepinreH 3aTTapablH KaikcblCbIMEH SPEKETTECKEH KE3AE eH XKOFapbl SPEKETTECY XKbl1LaMZbH bl
Balikanasbl:

a) HaTpuig;

2) MbIC;

6) Temip;

E) CblHan.

Besme TemnepatypacbiHia egayip basy XypeTiH peakums:

a) Zn Tyiipwiri xsHe 2%-apbik H,SO,;

8) Zn yHTafbl xaHe 2%-ablk H,SO,;

6) Zn Tydipwiri xxaHe 10%-ablK, H,SO,;

&) Zn yHTafbl XeHe 10%-abik H,SO,.

MeTann MeH KyKipT apacbiHAafbl XMMUSABIK, peakLiys >KbllAamMAbiFbl GepiireH GakTopablH KalicbicbiHa Tayensi
emec:

a) Temneparypa; 2) 3aTTapAblH >KaHacy GeTiHiH aygaHbl;

6) KbICbIM; £) MeTann Taburatbl?

MBIC NeH a30T KbILKBLTBIHBIH, XUMUASBIK peakLys Xblidamabifbl 6epiireH $akTopablH KalicblicbiHa Toyensi
emec:

@) MbIC Maccachl;

2) KbILKbLT KBJIEM;

6) KbILWKbLT KOHLEHTPaLMACHI;

B) KyYTbl Keaemi?

KbILWK b epiTiHAICIHIH KOHLEHTpaLmackl 6apblk Xafaaliza TeH 60ca, Kali 3aTTap Xy 6bl apacblHAafbl SpeKeT-
Tecy Xbligamblpak etegi?

a) Pb xewne HCI;

2) Fe xsHe HCI;

6) Zn xeHe HCI;

2) Mg xsHe HCL

Peakuus XbligaMablfbiHa (TypakTel keieM XafaaibiHaa) MblHagall dakTopaap Kanaii acep eTeai

a) peareHTTep KOHLEHTPaLMWACbIH apTTbIpy;

2) KaTTbl peareHTTi yHTaKTay;

6) TeMmnepaTypaHbl TOMEHAETY;

E) peareHT KOHLEHTPaLMAChIH TOMEHIETY;

r) TemnepaTypaHbl apTTbipy?

Bipaeli xaFraariga HipiHLI peakuus HaTUXKecCiHAe Benrini yakbiT apanbifbiHaa 6.4 1 MOACYTEK, an eKiHLLi peakLus
HaTUXeciHAe 6.4 1 KyKipT AMOKCWAT Ty3inreH. byn xafgainapaa XuMUAbIK peakLma KXblnZamablfbl KaHaan?
Peakums xbingamabiFbl kali kafgaitga apteik? Ocbl peakLus Kbl1gaMAbIKTapbl TeMrepaTypa apTkaH Xafgainga
Kanan esrepegi?

Peakuus bactanfaH coH 20 cekyHATaH kelliH kemipTek (1) OKCUZAIHIH KOHLEHTpaLUsACh 6 MOJIbAeH 3 ece KeMi-
rexgiri 6enrini (peaktop kenemi 100 a-re TeH). CO . Cl, = COCl, . peakUMACBIHBIH >KblNAAaMAbFbIH aHbIKTa.

i 20 20 " !
Xnop opHblHa GenceHainiri TemeHgey 6pom KosgaHblnaTbiH 6oca, peakums Xblijamiblebl Kanain esrepegi?
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KopbiTbiHAbL. XeTicTiriHai 6arana

- bepinreH cypakTapablH KaicbicbiHa Aypbic Xayan GepgiH?
«  KaHaaii cypak kublH 6oaabl? Cebebi Hepe?
- Onapfa yii TancelpMackl peTiHge boc yakbITbiHAa >Kayan bepin kep.

KecTeHi ganTepiHe cbi3bin an. 1-bafaHfa oKy/bIKTbIH OCbI TapayFa Kipicne beTiHAaeri oKy Mak-
caTTapblH Xas. KanfaH 6afaHfa (2—5) OAbIHAbI aaKTan xasbirn, NikipiHai 6ingip.

MeH 1yciHaim >xaHe - MaraH KocbiMwa Binimimai
MarfaH ke6ipek .
MeH ... 6acka oKylubliapfa cabaKTap Kepek, apTTbipy YWIiH
npaKkTUKa Kaxert. -
KeMeKTece afaMbiH. cebebi ... Ma¥faH ... KaXkeT.
1 2 3 4 5

MEeTaNAapAblH, KbILLKbLI
epiTiHainepiMeH

SPTYP/i SpeKeTTeceTiHIH
TYCIHEMIH.
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MeTanpap xopposusicbl

MbIHAaraH Xblngap GypbiH agamaap MeTanaapasl nargana-
Ha BacTafaH. Ajam KoidaHfaH MeTangap Tasa (CoMTyma) KyiiH-
Ae kesgeckeHi Benrini. Bynap — antblH, MbIC, KyMic, METEOPUTTIK
TeMip cnaKTel MeTanaap. backa meTangapmeH agam onapabl
KyMacklHaH 6anKbITKaH Ke3/4e TaHbICTLL. 3aMaHayy agam eMipiH
MeTanaapAbl Konganbali enectety MyMKiH emec.

<Tapux» KypcblHaH aAaM3aTTbiH AaMy KeseHaepi KaHaaln
MeTa/|1apAblH KYpPMETiHe aTasiFaHblH eciHe Tycip. Exenri kezae Gearini 6oiraH

MeTanjapabl ata.

Ken facblp 6oiibl agam MeTangapablH KacueTTepiH 6ingi xoHe
3epTTeai. Ocbl BiniMiH 3 MyageciHe naiganaHgbl. MeTangapabiH,
KacueTTepi apTypAi. Mblcanbl, eH XeHin MeTann — ANTWR, an eH,
ayblp MeTann — OCMUIA MeH MpWaWiA. CbiHaNTbIH, KaTy HyKTeci
-39 °C, an BonbOpaM MeTanbl 6Te XOofapbl TemnepaTypara —
3000 °C-ka geliiH Tosegi. Kymic ofapbl 31eKTpeTKi3rilLTiriMeH
epeKLeneHes, an TUTaHHbIH, 31eKTPeTKI3MLTIr KyMICTiH, 31eK-
TpeTKisriwTiriHeH 300 ecegeli ToMeH. Temip, antOMUHWIA, MbIC,
MbIpbILL MeH MapraHel, — eAayip Ken KofdaHbliaTbiH 6ec Me-
Taan. KopfacklH, HUKeb, XPOM, MarHuii MeH 6acka ga kerTereH
MeTangap agamgapablH KyHAenikTi eMipiHAe MaHbI3gbl 60abIN
Tabblnagsl.

MeTangapablk, (Mbic, aNKOMUHUIA, TeMIp, Kanaibl, Mblpbil NeH
KOpFacbiH) yArinepiH Kapa. YcTenge 6anfa, WaM, biCTbIK Wak, anioMuHui
CbiM, 60AAT KACbIK, MarHUT 6ap. Ocbl 3aTTapAbl NaliAanaHbIn, MeTanapabIH
KaHAal GpU3MKanbik KacMeTTepre Ue ekeHiH Asnense. 3epTrey HaTukenepiH
KecTe TypiHAe Xas.

KyHgenikTi emipge ecki aBToMobubgep, TeMip Kopluay-
nap, Kenipaep MeH kemenep besrini 6ip yakbiTTaH KeliH ToT
6acbin KeTeTiHiH KopreH LbFapcbiH,. By KyBblabic eHepKaciBi
AamblfaH enjep YLiH eTe MaHbI3Abl Nnpobaema 60bIn Tabbina-
Abl. CoHgbikTaH 6y yaepicTi ToKTaTy yLiH KOppPOo3WA MeH ToT
bacy cebenTepiH TyciHy kaxeT. KenTereH MeTangapabliH 6eTi
ayaMeH XaHackaH Ke3je KOHbIPKai 60.bIn keTegi. XKabblHHbIH,
Ty3inyi MeTanablH peakLuara TYCKeHiH XaHe KOCbIAbIC TY3reHiH
Gingipesi. Mblicanbl, MarHuii ayagafbl OTTeKNeH peakLysFa Tycin,
MarHuii okeugiHeH xabblH Tyzinegi:

MarHuii + oTTeKk — MarHuii okenai

1-cyper. b.3.4. lll-1l facbipga xacanrar
Kapranbl guagemacs!. 1939 xbinbl
MbIHOLWaKTb! WaTkanbiHa (AaMaTbl)
SKaKblH MaHHaH TabblafaH.

Heanixmet yiicindepdin
Kondar6anbl eHep
myobiHdbicel — Kaprasb
Buademace) anmbiHHaH
KacanFan?

2-cypeT. MeTangaH xacanfaH
3atTap

Kopposus, ToT 6acy, TOT — Me-
TanjapAblH, KopLlaraH opTaMeH
XAMUANBIK, 31EKTPOXAMUANBIK,
Hemece GUINKANbIK-XUMAATBIK
apekeTTecyi HaTUXeCiHAE Me-
Tanjap MeH KyliManapabiH e34i-
riHeH By3blaybi:
TeMmip + oTTek —
TemipAiH ruapatTanfai
oKenai

JIATWIA, HaTpUiA, Kanuii MeTanga-
pbl GesiceHai 6osFaHabIKTaH aya-
Aa OTTEKMeH XaHe ¢y BybiMeH
apekettecesi. COHAbIKTaH An-
TUAAT BazeanH KabaTbiHbIH
acTbiH/Aa, an KaAui MeH HaTpuit-
Al KEPOCUHAE cakTalzbl.
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YHripnepzeri epekwe niwiHaert
CTaNaKTUTTEp MeH cTanarmur-
TepAiH Ty3iHAinepi kemipTek ali-
HaAbIMblHbIH, 6ip 6eniri 6oAbIn
Tabblnagbl. Cy Tay XKbiHbICTapbl-
HbIH KapbIKTapblHaH eTin, ak-
TacTbl epiteal. Peakuua TeHzeyi
MblHagal 6onagbl

CaCO3KK7+ H2O[t 7+ Coﬂr?‘6

Ca(HCO,)

TebepeH akkaH Ty3Abl epiTiH-
AlHIH TaMLblnapbl y3aK yakbiT
KO3FanMai iniHin Typagbl. Cy
MeH KeMIPKbILLI Kbl Fa3bl XapTbl-
Nall BynaHadbl. DKTACTbIH, ePUTIH
6eniri epiMelTiH Ty3Fa aliHanbin,
cTanaktutTep ecegl. byn yaepic
Ken bln 6oMbl skypeai. Kehbip
Kafjainapha cranakTutTepaiH,
Y3blHABIFbI BipHeLIE MeTpre xe-
Teal. CTanakTuT ylibiHaH yHripre
TamFaH TaMLIbIAAH Kapcbl Ty3inic
— cTanarMuT naiaa 6cnagbl.

eyt ep-ai)

Komipmex net oHbiH
KOCbUTBICMGbIHbIH,
alinaaviMbiHdars! aBamHbIH
pesin kanail 6aranaliceir?

XKbinbikad spdexticiH 1824
Xblbl XKo3ed Pypbe bl XXaHe
1896 blnbl 3epTTENA.

Kypambinaa
KeMipTeK 6ap
KOChUILICTLIH, aTaybl

KonpaHbIaTLIH canackl

1. | Anmas A XaHap-xafap Mall MaTepuanfapbiHblH
eHaipicl.
9. TaspanfaH cycblHAapAbIH, KYPFak My3 6eH
2. | Fpagur epTeeHAipril emaipici.
B, Tayxap Tac eHaipici.
3. | kyite B, OtblH, TeMipal KeHHEH TOTbIKCbI3AAHABIDY.
. MOHyMEHT eckepTKILUTEpIH, KYPbiNbIC TacTa-
pbiH Aaspaay.
4. | Kemip F. Xaprblnal etkisriutep eHAipici.
[ PeseHke, XaFapMalinap eHaipici.
E. TMblwak, erey, keckiluTepa, abpasueTi xaHe
5. | Mapwmap TericTeywi 6eTTepAi Aadpnay.
JK. Tunorpadus 6oaynapblH, CUHTETAKANLIK a-
Bllletse Ma3, OTKa TO3IMAT bIALICTapAL! AadpAay.
3. MnacTMaccanap, CUHTETUKaNbIK TaaLlbikTap,
carbl3, Aapinik npenapatrap eHAipicl.
7. | KeMipkpiKbia M. Metangapsbl KeHAEPAEH TOTbIKChI3AaHAbI-
rasbl pbin any.
= K. CeHaipinmereH aKk eHaipicl.
81 Myiau K. KapblHaawTap eHaipici.

CypaKTap MeH Tancbipmanap

1

KeMipTek aiiHanbiMbl KeseHAepiH peTiMeH opHanacTbip.

A XKaHaTbiH Naigansl kasbanap MeH MUHepanAapAbIH Tyzinyi.
@. XKanyapnapablH, ecimaikneH KopekTeHyl.

5. KeMipKbILIKbLA rasblHbIH 6CiMAIKTepMeH BainaHbicbl.

B. ®dotocuHTes yaepic KesiHae eciMaikTepae KeMipcynapabiH,
CuHTe3AENYl.

. TonblpakTafbl KeMIpTEK MUrpaLMaCch.

. XKaHyapnap meH eciMAIKTEPATH, TIPWIAIFTH Xotobl.

ToyAiKTiH, Xapblk XaHe KapaHfbl kesiHge aTMochepazarsl Kemip-
KbILUKbIA rasbl AeHreliiHiH asaiobiHa acep eTeTiH yaepicTepai ata.
CaHblpaykynaktap MeH GakTepuanap KeMipTek aiHanbiMbiHAa
MaHbi3Abl pen atkapaabl. ONapAblH, MaHbI3AbINbIFLIH KepceTeTiH
6ip celnem KypacTbip.

OKTacTa:

a) KaHapTaynapAblH, aTKblaaybl KesiHae;

3] KblLKbIA XayblH-allblH acepi KesiHAe 6onaTbiH e3repicTepal
cunatTa.

MyMKiH 6onaTbiH peakuus TeHAeyAepiH KypacTbip.

AZaMHbIH KOMIPTEK NeH OHbIH KOChIbICTaPbIH KOAAAHYbIH BeliHe-
NeWTIH 610K-Cbi3Ba KYpacTblp (TY3KbipbIMAAMabIK KapTa).
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Cor il TepMOXMMUABIK TeHzey skaHe Genrini 3aT Kenemi 6ONbIH-
Wa KbINY MeAWepIH aHBIKTayFa 60/aTbiH aArOpPUTM KypacTbip. KypblaraH
anropuTMl keneci ecenti WbiFAPY YLWIH KOAAAH.

m PeakunAHbIH TePMOXUMUANBIK TEHAY: Cw* Om: C02W+402 KK
KK 67.2 1 OTTek >kyMcanca, 6eNHeTIH Xblny MeaLlepi KaHaain?

Keszen, Speker Ecentey

©31HHIH ecenTi LWbiFapy anropuUTMIHAl TONTarbl 6acka OKyLUbINAPAbIH HYCKa-
CbIMEH canbicTbIp.

KyHHIH, coyneneHyl Bip cexkyHATa KyH 3.8:10% k[ aHepra 6ein WbiFapadbl.

AHTPaLUTTIH MeHWIKTI KblaycblAbiMAbIAbIFLI 32500 KAX/Kr ekeHi Gearini
60oca, KenTipinreH sHeprua MenLlepiH 6eAin WbiFapy YWiH KaHLWa aHTpa-
LAT-KeMIp KaxkeT?

Epecek agamra TMimMai TamakTaHy YLUiH TayAiriHe opTa ecen-
neH 55-60% kemipcy, 20-25% maii xoHe 15-20% Hapybi3 KaxeT.

OTKeH AeManbic KyHI YLWIH 83THHIH ac Ma3ipiHai ka3, TarammeH
KabblngaHFaH SHeprUA MeaWepiH ecente. CeH KaKETT! 3Heprua MeaLlepiH
KabblngaabiH 6a?

FanamTop aKnapartbiH KOAAaHbIN, KaBblagaHFaH TaFaMHbIH, SHepreTUKablk
KYHAbLAIFbI Typanbl aknaparTsl Taybin, &3iHHIH, 6ip KYHATK ac PaLWOHbIHAbI
KypacTbip.

KemipaiH, xaHybl

CypaKTap MeH Tancbipmanap

1.

Tepmoxumuanslk TeHaeyl Clrpadpur) + Ozw = COzV7 + 393.5k/x 6onaTbiH peakuna HaTUKeciHAe
1967.5 kK Kblny MenLepi 6eAiHreH. K.k Ty3iAreH KeMipKbILIKbL ra3biHblH, Kenemi:

a) 11.2n

@) 168 n;

6) 224 n;

B) 112 4.

Maccacb! 6 r MarHuit xxaqfaH kesge 301 kK skblny 6eaiHreH. byn peakLuaHbIH TePMOXUMAANbIK TeHACYIH
KypacTbip.

MblIc OKCUAT MEH T3 KbiLIKbAbI PEAKLAACHIHbIH TEPMOXUMUANLIK TEHAEYI:

Cuo, +2 HC\WW = CuC\zwm-v-Hzok7 + 64 kx

8 MblC OKCUAT SKyMcanfaH Xaffaiaa 6eniHeTiH Xblny Meawepi KaHhan?

PeakUAHbIH, TEPMOXAMUAbIK TeHAeyT CH, + 20, = CO, + 2H,0 + 892 Kl 6osca, 2.8 1 (KK) MeTaH
>KaHFaH kesge 6eniHeTiH Xblay MeAWepiH aHbikTa.

KopfachlH 5aHe KyKipT CAAKTbI XUMUAAbIK KOCMaNapbl 3KOK, rasabl BeH3UHAT KSAIMTT BEH3UMHMEH CanbiCTbIp-
FaHAa aHaFypAbIM 3KONOTUAABIK Kayincis api apsaH 60Abin Tabblaagbl. Fasgbl 6eH3UHHIH, Heriari Kypam-
6eniri — nponaHHbIH XaHy TeHaeyi:

C gy 50,,= 3C0, + 4H,0 +2200 k.

10 A NponaH XaHFaH Ke3ge TY3INeTIH Xblay MenLIepiH aHbikTa.






OEBPS/Images/45.jpg
_ XUMUASBIK 31eMeHTTEPAIH NepuoAThIK XyiteciHeH 6en-

ceHginiri spTypai 3 metanabl Tanaan anviHgap. Ocbl MeTangap cymeH, Ty3

Ka3a|§cTaH RE R SHAIPETIH ipi KbILIKbBINbIHBIH XaHe Kanaibl (1) xopuaiHiH, epiTiHagiciMeH spekeTTec-
enzepAiH bipi 6osbin Tabeiiasbi. KeH Ke3je KaHjaik eHiMaep Ty3inegi? XUMUANBIK peakLua TeHaey epiH
MBIpbILTBI MbIPbIL CYAbdaThbI- KYpacTbIpbIHAap.

HbIH, epiTiIHAICIHEH altOMUHWIA-
MeH TOTBIKCbI34aHAbIPY apKblibl

anaAblé KasakctaH mblpbil Ko- CypakTap MeH Tancbipmanap
pbiHa 6aid AyHuexkyziHgeri 5 en-
AiH KaTapbiHa Kipeai. 1. KaHgali MeTann cyTeKTi Ty3 KbILKbIAbIHbIH, ePITIHAICIHEH bIFbICTLIPbIN
WbFapaabl?
A.Cu. ©.Ba. b.Ag. B.Hg [I.Au
HenikimeH moic coim 2. XumusanblK peakLus TeHAeyepiH askTa. 3aTTapAblH arperaTrbik,
6eminde mysineeH KopfacolH KYIiH KepceT.
cyneghamo! XUMUANbIK A. Mg, + FeSO =
peaxyusHel moxmamads:? o (K’>+ Ag NOA(CW .
e %} 3cuen)
b Zng, + Cr(NO,), .\~
B. Cr,, +NiSO, ..~
T. Ag(w + PtCl R

3. OKypyi MYMKiH XUMUANBIK peakLya TeHAeyAepiH TaHAa KoHe aakTa.
3aTTapAblH arperaTiblK, KyiiH KBpceT.
AL Au + HCl-
Ag +HO -
Sn + Pb(NO,), —
Sn + Zn(NO,), —
Al + ZnSO,—
4. bonaT cy KyBbIPbIHBIH OPHBIHA MAACTUKA/BIK KSHE MeTanmnnacTu-
MISIE ey Kanblk Kybbipaap Lbifapbliibl.
HIH, epiTiHaici A. bonaT cy KybBbIPbIH NAACTUKaNbIK XoHe MeTaAMAacTUKaNbIK Ky-
Bblpaapfa aybICTIPYAbIH kKeM JereHge 2 cebebiH ata.
9. bonar cy KybbIpbIH Cy KyOblpbl KOMMYHUKALMACbIHAG NaliaanaHy
Ke3iHze XEeTiNAIPY 84iCTepiH YCbIHbIN KOp.
5. MetangapablH CyMeH, KbILLKbL1 XKSHe Ty3 epiTiHAiepiMeH spekeT-
KopfackiHHbIH MbIC CyAbdbaTbl TecyiHiH, Tipek-cbi36acbiH KypacTbip.
epiTiHAICIMEH spekeTTecyi

. KopracblH

naacTHa

TEmo

KopFacklH cynbda-
ThIHbIH, aK KabaTbl

Keii6ip meTanpapablH Ty2 epiTiHAainepiMeH peakuusnacy epekwenikrepi

MeTann KopfacbiHabl MbIC (I) cynbdaTbiHbIH, epiTiHAICiHe baTblipFanAa KopFacbiH MeTablHbIH
aToMAapbl KOpFacbiH MOHAapbIHa (+2) aliHanfaH Ke3je MeTann GeTiHae epiMenTiH KOCbIbIC —
KopfacblH cynbdaTthl Ty3inesi e, peakLua askTanajbl:

Pb(K_) + CusSo —»PbSO4(K_) + Cu(K_)

MnaTHa KaTapblHbIH MeTanAap YALbIFbl anTbl MeTanabl — NAaTUHa, NaaaaAni, OCMUA, PYTEHURA,
POANIA XaHe MpuanAai GipikTipeai. byn Metangap kacuneTTepi 6oMbIHLA yKcac, 6ipak XUMUAbLIK,
BenceHainiri apkblabl epekeneHesi. PyteHnin — 6ipae-6ip KbIWKbIA, TINTi OTTEK KaTbICbIHChI3
«MaTlWa CyMbIKTbIFbI» Aa acep eTnenTiH MeTan.

4{cynbi}
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XumusinblK, peakumsinap: Tes xoHe 6asy

«Pusmka» KypcCblHAA «KO3FaiblC XblAgaMAblfbl» AereH .
- . yp . A K A . A. . A Kaz6a kesiHde %
TYCIHIK yakbIT 6ipAiriHAe sKypin 6TKeH X0A4bl 6iNAIpeTiH yFbiM, oKi: QAMbIH KOHE
an XMMUANBIK peakLUs Xbl1ZamablFbl AeTeHIMI3 — 3aTThIH yaKbiT memip apmegpaxm
6ipnirinae e3repeTiH MeaWwepi. ma6oinsaH. bipeyi xakcol
cakmansaH, an ekinwici Jd &

EERRE iaiieeoanmun 6o

JKbIIMbIPLIHAH AlibIPLINFAH.
Kanati olinaticei,

PeakuusHbIH Pea;;”; Mf&”;iz;”"‘ e:;“:eMef;”szS'H apmedakminep Heze
opTawa _ Py - 121 yakeim eme e32epicmepae
XKbLNAAMABIFbI YakbIT () YakpIT () yuieipasar? Tapuxu

KyHObIIbIKMapObiH 6y3euty
>keindamovirui 6asynamy

Kelibip Te3 >xoHe basy peakUusnapablH XKbl1AaMAbIFbIH MEK- S iemenl ek R T

TEeN 3epTXaHacbiHAa 6aKbu1ayfa 6OJ'IaAbI.

Opexkem xbln0amMOblFbl OHbIH
% 1-Tancsipma KbILWKpIAABIH KOHLEHTpaLuMsackl Bipaei GonfaH xafsainaa KQHWAMbIKMbI Xbindam xy3seze

Kalh MeTann Xblagamblpak, apekeTTeceTiHiH boaxan, TyciHaipin 6epiHaep: acameiHoiH 6indipedi. Moicawi,
1) 2Na + 2HCl— 2NaCl + H.1 ge” g MUHym “““gae %”26.6”"'
2) Fe + 2HCIl — FeCl, + H_1 ar 5 ecen woirapdeiy Oenix, an

2 2 ceHiH J0CbiH coA1 yakuim iwiHoe
Byn xafaaiiga peakumns XbligamabiFblHa kaHaa daktop scep etegi? 4 ecen wwirapdvl. bip mMuHymxa

wakkaHda ceHin XaHe 00CbIH-
Peakuus XbUgaMAbIFBIH BeArifi yakpIT KeneMiHge 6eiHin HblH ecen LWbiapy Xol10amobirol
LIbIKKaH CyTeK KeneMi apKblibl aHblkTayfa 6onagpl. KaHOali? Kim xaHe Hewe ece
Ipadmk ManiMeTTepiH KoAAaHa OTbIPbIN, peakunaHbIH BepiireH yakbiT Kbl10aM KYMbIC Kacalids!?
Ke/eMiHAEr opTalla XblAaMAbIFbIH (CM3-C") aHbIKTa.

CyTek kenemi, cm?
HenikTeH apTypni peakunsinapoblH,

MbUNAAMAIDbIFbL TeH 6onMmainnbl?

72!

60:

BenLueK'rep,qu, COKTbIFbICY TEOPUACHI 48

1. benceHai 3aTTapAblH, XMMUANbIK, PeakLusiapbiHbiH 36
XbU1AAMAbIFbI €HXAaPp 3aTTapablH XUMUSBIK,
peakumanapbiHbIH Xbl14aMAbIFbIHAH TOMEH 60aagbl.
MyHZzal Ky6bInbIC 38T aTOMAaPbIHbIH, KYPbIbIChIHA =
Teyensi 6onagbl.
2. XUMWANbIK, peakLusnapablH, Xbl14aMAbIFbl
spekeTTecylli 66/LWeKTepAiH COKTbIbICY CaHbIHA YakhiT,
Tayenai. CoKTbIFbICY BOJILLIEKTEPLIH YHEMi KO3FabICTa
601yl ecebiHeH xxyzere acagbl.
3. Peakups oHiMi benceHai bellekTepAiH COKTBIFbICYbI PeatmA
HITUXeCIHAE Ty3inesi. i ﬁ:,'a’:::,‘;‘:;:'a
Toyenpainiri

24

60 120 180 240 300 360 420 480

6enceHainiri

S ANTBIH agaM» apXeonoruaabIK Kasbac! eTe
XakKcbl caktanfaH. CebebiH TyciHaip. MeTangaH xacanfaH

BYABIMHBIH, ©3repyiHe He acep eTegi: MeTaan beaceHainiri
Me, 91 peakLUsHbIH XYPY XafAaibl Ma?
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6.1.

6.2

6.3.

8.1.

8.2.

8.3.

9.1.
9.2.

923

«TabufaTTafbl KeMipTeK aiHa-
AbIMbI» gereH 4-cypeTke kapan,
cypakTapfa xayan 6ep.

Kali 6afrpaplia HeHi kepceTesai:
@) ThIHBIC any yAepici;

2) OpraHukanblk 3aTTapabiH,
blabIpaybl;

6) ¢oTocKHTES yaepici.
CypeTTe KepceTiireH HblCaH/bl
KONZaHbIN, KOMIpTEKTIH TabufaT- 4-cypert. Taburatrasbl KOMipTEK aiiHabIMbI

Tafbl aliHaNbIMbIHBIH, cUMaTTama-

CbIH KypacTbIp.

Bip afaw kyHiHe opTalla ecenneH 2.5 kr oTTek 6eseTiHi enrii.

A. DoTOCKHTE3 peaKLMACBIHbIH TEHAEYIH Xa3.

9. OTTeKTiH OCbIHAA MaccacblH CUHTe3eY YLiH eciMaikke O °C-Ta e/1lleHreH KeMipPKbILLKbLT ra3blHaH KaHLua
JUTP KEepeK eKeHiH ecernTe.

KypamblHza kemipTek 6ap OTbIHHBIH >KaHy peakLAcbiHAa OTTEKTIH XeTKIAIKCI3 XafiaibiHaa Wic rasbl 601ybl
MYMKIH. MponaHHbIK (C3H6®): a) ToAbIK; 8) TOAbIK TOTbIKMafaH Xafaiaa >KypeTiH peakLus TeHdeyaepiH xas.
bip aBTOKSiK 24 CaFaT y3AIKC3 XYMBIC XacafaHia ayafa kypamMblHaa wamameH 0.05 kr wic rasel 6ap 1000 r
aBTOKeJiK razgapbiH 6enegi.

1000 aBTOKS/IiK YHEMI Bip anTa Golibl XyMBIC >KacaFaH Kezje, rasgap keseMi 6esme TemnepatypacbiHia e-
LeHreH 6oca, aTMochepaHbl NacTaliThiH UiC rasblHbIH KOJeMiHiH KaHLia 601aTbIHbIH ecenTe.

Wic razeiMeH ynaHy bearisepiHiH fypbiC TYKbIPbIMAAPbIH TaHAa:

a) bac aliHanybl XsHe aypysbl;

9)  ThIHBIC ayAblH KUbIHAAYbI;

6) XypekK aiiHysbl;

B) TamakTblH KblpHaybl, acHUKCMs;

r)  WawblpaHkbl 3eliH;

£) Tene-TenikTiH Gy3bliybl;

A) Ko3y;

€) ecTeH TaHy.

ABTOK®iKTEH BBiHIeH razgapMeH yaaHyabl 601AbIPMaiThIH, aBTOKIKTI Kayinciz naiganaHy epexeciH
KypacTbIp.

WotnanaTeik xvMuk [xozed bask 1754 xbuibl aKk MarHesusHbIH KypambiH 3epTTeai. On MuHepanspbl bifbi-
pafaHLla Kbi3AbIPbIN, OHbI KBILLKbBLIAAPAbIH epiTiHginepiMeH eHaesai. Ocbl Toxipubenepae oK CyblH ak, Tycke
NaNanTeIH ras 6esiHai.

MarHuiA Ty3bIHbIH, blABIPaYbI Ke3iHAe 6e/iHeTiH razgblH, GopMyaacblH KypacTbip.

MuHepanabiH KypaMblHa KIipeTiH Ty3/4blH GOpMYyAachiH Xas.

. Ty34bIH Ty3 KbILLKbIIBIMEH SPeKeTTeCy peakLMAChIHbIH GOPMYyAacbiH KypacTbip.
9.4.
950

Ty3AbIH TEPMUASBIK blAbIpay PeakLUACBIHBIH TeHAEYIH Xazbin kep.
KypamblHaa kocnackl KoK 16.8 I ak MarHesvs To/blk, bidblpafaHaa 6eNiHETIH razgblH, MaccacbiH ecenTe.
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CyTek GelimeTanfapmMeH XxoHe
MeTann OKcUATEpIMEH apekeT-
TeCKeH Ke3je TOTbIKChI3AaH-
AbIPFBILUTBIK KacHeT KepceTe),
KOCIAbICTAP Ty3y Ke3iHAe 3neK-
TPOHAAPbIH 6epeal.

HaTuxkecinae 6ip Hemece 6ip-
Hellle 3aTTaH 3kaHa 6ip KoCbiAbIC
Ty3ineTiH peakuMAnapAbl KoCkuTy
peaxuuscsl Aen ataiabl.
Kocbiny peakLmaAchiHbIH Xanbl
cbizBachl:

A+B+C-D

‘H H

CyTek Monekynachl

XVI-XVIIl facbipnapaa cy-
TekTi MeTangapabl KblWKbiA
epiTiHgiciMeH spekeTTecTipin
anfaH. XVIl Facbipga fanbiMzap
rasTapiaai cyTexTi any bl yipeH-
Al. 1766 >blnbl aFblAWbIH Fanbl-
Mbl [eHpu KaBeHaul cyTekTi
6enin any KacMeTTepiH 3epTTeal.
KefiiHipek 1784 >blabl AHTYaH
JlaBya3be CyTeKTiH eKi aTom-
HaH TypaTblH MoAeKyaa ekeHiH
Aanenen.

CyTek Taza OTTeKTe, aya KypamblHAaFbI OTTeKTe Cy Ty3ifin,
XaHybl HSTUXeCiHAE XaHe MeTann oKCUaTepiMeH apekeTTecyi
KesiHAe TOTbIKChI3AaHABIPFLIL POiH aTKapagsl.

2Hy + Oyy=2H,0, + Q
MeO(K) +Hyy— Me(m +H,0,

CyTekTi any ajicTepiH XKaHe OHbIH, TOTbIKCbI3AaHAbIP-
FoILITbIK KACUETIH CUNATTalTbIH peakuus TeHAGYAePIH 3aTTapAbIH arperaTTbik
KylnepiH 6earinen oTbipbin KYPAcTbIpbHAAP.

AHTyaH flaByasbe cyTekTi «hydrogenium» gen atagpl, ja-
ThiH TiNiHEH ayAapFaHaa onl «Cy TyAbIpyLlbl» gereHdi 6ingipesi.
ChlpTTall cyTek ayagaH epekiueseHbeliai, on — Tyccis, uiccis,
A9MCI3, CyAa Hallap epuTiH, KaliHay TemnepaTypackl —252.87 °C,
eH XeHin ras.

KocbiMLa Aepekkesgepai naiganarbin, «CyTekTiH Kon-
JaHbIYbl» AereH Cbi3BaHbl Cbi3biHAAP.

CypaKTap MeH Tancbipmanap

1. CyTeK aToMblHbIH CbIPTKbI KaBaTbiHAAFbI 3NEKTPOH CaHbl:
a) 2; ?)1;, 6)0.

2. MeTtanaap 6enceHainirin eciHe Tycipin, cyTekTin Ca, Al, Co MeTan-
AAPbIMEH CaNbICTbIPFaHAAFbI TOTbIKCbI3AaHALIPFLILITHIK KACUETIH
aHblKTa:

a) MeTanjapMeH canbiCTbIpFaHAa KoFapbl;
9) MeTanjapMeH canbiCTbipFaHAa TOMeH;
6) KoBanbTneH TeH.

2. bepinreH peakuuanapiaH CyTek TOTbIKCbI3AAHABIPFLIL BONATbIH
peakuUAnapabl TaHAa:

a) T\Ow + Hm—mw + Hzo‘(7
3) Caw * H2W—>Ca 200
6) 2Naw + sz“ 2Nan

4. 3epTxaHaja cyTekTi GepinreH 3aTTapMeH apeKeTTecy HaTuxKec HAe
anyFa 601aTblH peakLa TeHAEYIH KypacTblp:
a) MarHuid MeH cybik cy;

3) Kanui MeH cy;
5) MbIpbIL NeH Gochop KbilKbLAb;
=) Temip (IIl) okcuai MeH cyTek?

5. CyTekTi HeniKTeH bIFbICTLIPbIN LWbIFAPY SAICIMEH anaTbiHbIH TYCIHATP.

6. 28 rpaMm cyTeKTi TOAbIK KaFy YLIIH KaXeTTi OTTeKTIH MO/b CaHbIH
ecenre.
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BakTtepuanap wamamen 81% cy- Kap xaHe b THRIGEE Sy p
AaH Typajbl, an ©CIMAIKTEPAIH, B

cnopanapbiHaa 50% cy 6onaasl,
XaHyap yananapsl ga 70% cy-
AaH KypanfaH, agam anmoacsl
90% cypaH Typaabl. Cyfa eH Hau
y/Na — Ke34iH, WbIHbI TOPI3Ai Ae-
Hewiri, 99% cyaaH Typaabl, eH
a3 cy Tic KipeykeciHae — bap-
»Xofbl 0,2%.

4 gui’ .
My34 H)zpyl
~ KayblH-WawbliH

J

KoHaeHcauusa

CypeT 6ovbiHWa TabuFaTTarbl Cy aviHaAbIMbIHbIH MOAENIH KypacTbipbIHAAP.

Toxipnbe xocnapblH XacaHaap.

Kayincizaik TeXHUKACbIHbIH, epexenepiH cakTan oTbipbin, WaMabl KocbiHaap. KaHaaw e3srepictepai 6ankaabiHaap?
CeHaep KypacTblipFaH MOAebAIH, Kal 6eniri bynaHyfa, KOHAEHCaLMAFA XIHE XKayblH-LIALUbIHHbIH, Ty3iJ1yiHE KaTbICTbI?
Toxipnbeae He 3Heprma ke3i 60abin Tabblnaabl? Here? CeHaepaiH ToxXipnbenepiHae Cy alHanbIMbIHbIH, Kan 3ae-
MeHTTepi bepinmereH?

CyablH KaWTa KaanbiHa KeNETIH PecypcC eKeHiH TyCiHAIpiHAep.

Cypaktap MmeH Tancbipmanap

1. CyablH UMKAAIK aHaNY yaepici , CYZiblH, aHaNbIMbl YLWiH eH, bipiHLWi Hep-
rva Ke3i 6oabin Tabblaagbl.
2. Ypepictep MeH cunaTtTaManapbl apacbiHAAFbl CONKECTIKTI aHbIKTa.

Ypepictep CunaTtramanapbl

1.  bynany A. | CyablH, CyMbIK KYWAEH KaTThbI
KyWre anHanysbil.

2. KonageHcaums B. CyabliH ra3 KynaeH cymbik
KyWnre aybiCybl.

3. WHOuabTpayms C. CyablH KaTTbl KYUAEH CYMbIK,
Kynre anHanybl.

4.  TpaHcnupauwa D. JKanbipakTtapablH, Cyabl
bynaHabIpy yaepici.

5. ATtmocdepansbik, E. CyabiH CcyMbIK KynaeH

ayblH-LlaLbIH rasTtopisai Kymre aybICybl.

3. UwndpnapablH YCTiHE Cy aviHaAbIMbIHbIH, KE€3EHAEPIH OpHanacTblp. MbiHagan TepMUHAEPAI NandanaH:
XayblH-LWalllblH, KOHAEHCALUWA, MYXUT, KO, XepacTbl cynapbl, bynaHy, 6y Ty3inyi.

4. YW XafpaublHAA Cy allHaNbIMbIHbIH KapanalbiM TaXipnbeciH xaca. CafaH XabbliaTbiH MaKeT, CYy, K&K TyCTi
TafaMablk 601y KaxeT. [NakeTke TOAKbIHAAP, OYATTap MeH KyHHIH, cypeTiH can. MakeTTiH, 1/3-iH cymeH
TOATbIP, aY3bIH XayblIM, XeAiMAi TacnameH Tepesere XabbICTbIp. EHAI CyabIH KYH COYNECIHIH, Xblaybl 9Cepi-
HeH 60ANFaHbIH XOHEe TaMLWbl TYPiHAE XMHanfFaHbiH 6akblaan anacbiH. CeHiH NakeTiHAe XaHObIp Xaybin
XaTbIp! COCbIH Cbi3baMeH TaHbIChIM, CYPETIH Can HeEMecCe 63 TaXipubeHHIH MakeTiH Xaca.
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2-cypeT. KemipTek anekTpoHzaps!
KO3FanbIChiHbIH MOAEAT

MepuoaTbIK Kectese XuMu-
ANbIK, 3NEMEHTTEp MepUoATap
>KaHe TonTap 60MblHWa OpHa-
nackaH. Mepuog HeMipi Goit-
bIHLIA 3HEPTUA MAHAEPI XaKbiH
3NEKTPOHAAP KUbIHTbIFLI Bap
SHepreTuKanbik AeHreinep meH
JeHreiLenep caHblH aHbiKTayFa
60na4bl. JNEMEHTTEPAIH HeMipi
6olbiHWa (A Tobbl) CbIpTKbl
AeHreiigeri sneKTpOHAAP CaHbiH
aHblkTayFa 601azbl.

KeMipTek aToMbIHbIH, KypbUIbICbIH KapacTblpaiiblk (2-cypeT).
KemipTekTiH peTTik HOMipi — 6, canbICTbIPManbl aTOMAbIK Mac-
cacbl - 12. figpo 3apAgpl +6, AgpocbiHAa 6 NPOTOH, 6 HEWTPOH
6ap, AAPOcbIH 6 31eKTpoH aliHanbin Xyp. KemipTek 14-TonTa
>K9He eKiHLi NeproATa opHanackaH. J1eKTpoHAap eki sHepre-
TVKanbIK AeHrelige opHanackaH, BipiHLi geHrelige — 2 3/eKTpoH,
CbIpTKb AeHreliHge 4 anekTpoH 6ap. CoHAa keMipTek aToMbl-
HbIH KYPbLIBICBIH MbIHa4al Typae Xazyra 6onagsr: | C )2e)de.

a8 4-Tancripma RSN iwiHAeMiz» AereH penaik oibiH. CbiHbin 6eA-

MeciH — aToM, an oKylblnapasl aToM Belektepi Aen oinangap. CyTek,
KEMIpTeK, 30T 3KaHe HaTPUil aTOMAAPbIHbIH, KYPaMbl MEH KyPbiAbIChIH Geli-
Henen KepcetiHaep.

<ATOMZAAP LeBepXaHacbl» aTTbl NPaKTUKabIK XyMbic. XKyn
601611 APTYPAI aTOMAAPABIH MOAE/IbAEPIH XacaHiap XaHe CanblcTbipbiHAAP:
a) IMTUIA MeH HaTPUiA; 8) HaTPUA MeH MarHuii; 6) asoT neH dpochop; B) KpeM-
HUI MeH pocdop.

ATOM KYPbINbICLIHLIH MOAENTH KOAAAHA OTbIpbIN {KecTe),
MblHaAal aToMAapAbIH 3pBIp sHepreTUkanbik AeHreiiHger! anekTpoHAap
CaHbIH aHblKTa.

DnexmporHdapBuin sHepeemukansik deHeelinep GoliuiHuwia mapanye!

1-Ton 2-Ton 3-ton 4-Ton

1-nepuoa

2-nepuos

3-nepuog

CypaKTap MeH Tancblpmanap

1. BepinreH nikipnepAiH kalcolcbl 6enrini 6ip TyciHikke calikec keneai?
a) aNeKTPOH; @) agpo.
I. CanbicTblpManbl Tepic 3apagsl 6ap.
1l CanbicTblpManbl TypAe KilllkeHTal Maccack! Gap.
11l. OH zapagp! 6ap.
IV. Eki anemeHTap 6enllekTeH Typaspl.

2. ATOM KyPbINbICHIHbIH, Cbi36ach! BOMbIHLUA XUMUANLIK 3NEMEHTTEPATH,
NEePUOATLIK KecTecHAET 31eMEHTTEp MeH ONapAblH, OpbIHAAPbIH
aHblKTa.

3. DNeKTpoHAapAblH KosfanbicbiH Gackapyra 6onagbl. Ocbl AepekTi
KoAAaHy Typanbl He 6ineciH? ©3 6iiMiH MeH KoCbIMLIa pecypcTap
HeriziHAe raseT mMakanacbl Hemece noctep TypiHze XXI facbipga
3NEKTPOH Kanai Xymblic ICTeATIHI Typanbl cunarta.
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OKy bacuibimbi

Bektemmnposa TatbiHa BuktopoBHa
KoxxaxmetoBa Onbra BuktopoBHa
PaiicxaHoBa lNynbxaHat CoBeTOBHa
Pcbim6etoBa AlimaH YMyp3aKkoBHa
Catuesa Caman CanmmoBHa

Xumna

Hazapbaes 31ATkepik MeKTeNTEpiHiH,
8-CbIHbIBbIHA apHanfaH OKybIK

Saickepi F.XK. AnxkaHoBa
Penaktopel ¥.A. BactepoBa
TexHukanelk pegaktopbl C.M. XXanapoBa
Koppektopb! K.Kalibip6aii
[Juzalinep-6eTreywwi H.C. CTenaHeHko

[wuzaiiHbl «Hazapbaes 3usatkepaik MekTenTepi» JBbbY-HbiH,
«binim Gepy bafgapaamanapbl opTanbifbl» GUAKaNbIHAA Kacabir, GeTrengi
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XumMusnbik, peakuusiHbLH, XbLny sddexTici

Exenri 3amaHHaH Gepi oT agam YLUiH Xblay, Xapblk XaHe
TipLinik kesi 60abin Tabblnagbl. Kbty XoHe Xapblk, 6eniHyiMeH
JKYPeTiH eH TaHFaxkalbin TabuFn KyBblbicTapabl XaHapTay
aTkblAaybl HeMece OT Xafy kesiHge Balikayra 6onagsl.

XKaHy yaepici ywin KaxeTTi xaraainapab! eciHe Tycip.
KestipiareH yaepic yLIiH 8p KOMNOHEHTIHe Mbican KenTip. «OTTbIH, LI Kypay-
LIbICbIH» aTa XaHe epTTi TOKTaTy WapTTapbiH kepceT. XKaHy yaepiciHin
aHbIKTaMaChlH TYKbIPbIMAA. $

s
1 44

Kemipmekmix xary myprepi

Tonbik TonbiK emec

TonbIK eMec TOTbIFY — By oTTeK
MenLlepi KeTicnereH aFfaiga
>KaHy. XaHy eHiMIHe yAbiAbIFb!

Byn oTTeKTiH eTKinikTi Meawepi
Ke3iHze XaHybl. KaHy eHimaepiHe
KeMIpTeK ANCKCUAT XKaTagbl.

Cyy + Oyy= €O+ KblTy SKOFapbl KEMIpTeK MOHOOKCUAT
KaTazpl.
2C,, + Oy, =2CO, + XKblny

Mertangap MeH 6eliMetansap AblH KaHybl XKblnyAblH 66.1iHyT
apKblabl kypeal. KecteHi agsnTepiHe cbi3bin anbin TOATLIP.

MeTanaapabIH, XXaHyb!
2Mg,, + O

BeliMeTanapabiH, aHyb!
S Qs S

b = 2MgO, + kblny o + XKbly

SHeprua 6eaiHIN XKYPeTiH XUMUANLIK peakLuanapabl kysere
achip.

CyibIATbIAFAH CIPKE KblLUIKbLAbI 3KaHE HaTP Ui KaPBOHATbI, AUMOH KbILIKbLAbI
MeH HaTPUIA TMAPOKapPBOHATbI, CYMbITLIAFAH KYKIPT KblLUKbLAL! MEH MarHUiA
apacblHAaFbl PeaKLIMANAPALIH aNAbIHAA KaHE PeakLiuA anKTanfaH CoH TeM-
nepaTypaHbl CaHAbIK AaTUUK keMeriMeH elie. COHbIMEH KaTap cyAa KaTTbl
HaTPUA TMAROKCUAT MeH Kaauil XnopUATHIH epyi KesiHaeri TemnepatypaHbiH,
esrepyiH enwe.

XUMWABIK peakLys GapbicbiHAa 3Heprus GeniHyimeH KaTap
XbLTyAbIH CiHipinyi ge 6alikanazgbl.

XMUANbIK peakuma KesiHae XblAyAblH CiHipiayi Hemece
6eniHyi Typanbl peareHTTep He peakLUVa eHiMAepi S3Hepruschl-
HbIH, @3repyi 6oWbIHLIa KOPbITBIHABI XacayFa 6onagpl.

bepineer cypemmepde
Kandail eseepicmep
baiikarade:?

CeH Kemipmex Hemece Kykipm
cuskmet GelimemandapOuin
KaHYb! KbltUKbLBBIK
okcudmepdin mysinyiven,
KoLy KoHe Xapuik GeniHyiveH
KYPemiH XUMURbIK
peakyuanap exewin Ginecix.

Codicti

blom bk,

XKblny 6eniHin xypeTiH  peak-

LMANAP 3KIOTEPMUANLIK (TpekK.

«eX0» — Tbi¢, CbIPTTal XeHe

«therme» — xbiny) Aen atana-

Abl. DK3OTEPMUANBIK PeakLins

Mblcanjapbi:

O AR

*  ThiHbIC a7y,

»  cATinepal KplKbLIAAPMEH
6elttapanTay;

*  MeTanAapAbiH KbilKbAAap-
MEH peakLAachI.

XAMUANBIK peakLa GapbiCbiH-
Aa ciHipineTiH Hemece Geni-
HETIH Xbly MenLlepi peaKum-
AHBIH, XbIAY 3ddekTici Jen
atanagbl.
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m KemipTek okenprepi

CypeTreri xaHy yaepicTepiMeH TaHbic. lic rassiMeH yaHy Kaymi
6ap opblHAAP MeH Xarjainapabl Tankblna.

Ll Matingl okp:

a)  Wic rasbiMeH yaaHyablH anjbiH any WapanapbiHblH TI3MiH;
@) KeMipTek MOHOOKCUAIMEH ynaHfaH ajaMra KepceTineTiH anfaukpl
KEMEKTIH, HYCKayAbIFbIH KYPacTbip.

KemipTek MOHOOKCUA — Micci3, TycCi3 XaHe yabl ras. OHbiH,
MosieKynanaphbl KaHFa eKne apKblibl 6Tesi. «3aKsiMaaHFaH» 3py-
TpoLUTTep OTTeKTi af3anap MeH yinanapfa XeTkisy KabinetiH
XoFanTagbl. HeTudKeciHge OTTeKTiH, XeTicneyLwiniri TyblHAaRAbI.
OTTeKTiH XeTicneyLwiniriHeH eH, BipiHwwi MW 3apgan weregi.

Uic rasbl XabblK XoHe Hallap XenAeTineTiH yii-xalnapaa
SKUHaybl MyMKiH. YaHy Genrinepi: 6ac aypybl, 6acTblH aiiHanybl,
2/1CI34iK, KOKipeK MaHbIHbIH, ayblpybl, Tene-TeHAiKTiH By3bltybl,
ecTeH TaHy. Erep wic rasbiHbiH ayasafbl Meswepi 0,3%-aaH
Ken 60ca, KeMeK KepceTinmereH xafjaiiaa agam kasa Tabybl
MYMKIH.

KeMipKBILIKBLA razbiHbIH WIC rasbiHaH aliblpMallblAbIFbl, 01
yAaHabIpMaiibl. KeMipKbILWKbLA rassl ayadaH ayblp, XaHyabl
KonAamaligbl, COHABIKTAH OHbI BPTTI COHAIpYAe NaiiaanaHagsl.
KemipTek gurokcugi cyaa xakcbl epugi. Kemiptek gnoKcngiHix,
cyAarbl epiTiHgiciHiH, cyTekTik KepceTkiwi pH < 7 6oabin kenedi
>KaHe keMip KbIWKbIAbLI Aen aTanadbl. KeMipKbILIKbIA rasblH
rasjanfa CycelHAap Xacayaa kongaHagsl (3-cypert).

CO,, + H,O,, 7 HLO,

(cynbi epit

KeMip KbILLKbLALI — TYpaKCbi3 KOChIALIC XaHe TeK epiTiHgige
6onagbl.

KeMipKbILKb rasbl — KbILKbIAAbIK OKCUATEPAIH, TUMTIK
aKifi XXaHe CiNTiNepMeH, HETi34iK OKCMATEPMEH XaHe CyMeH

apeketTeces,.
1. CinTinepmeH apekeTTecei:
CO2(r) * ZKOH((ym:\ ep)qK2C03((ynb\ ep} * H2O(()

2. Herizgik okcuaTepmeH apekeTTecesi:
€Oy + KOy =KLO5

©SHepkacinTe KeMIPKBILIKbLA razkiH Tabuen kapboHaTTapab!
(eKTac neH Gopabl) Kyaipy apKblibl anagbl:

124

Uic za3virbiy (Kemipmex
MOHOOKCUBIHIH) my3inyite
Kandail xardaiinap

acep emedi?

OmbiHHbIX Myprepiver
MaHbica Kene ceq Kasba
omelHOapsiH XKakKaH Kesde
MeK KemipKaitiKeiA 203! FaHA
emec, CoHbiMeH Kamap uic
2a3b! — KeMipmex MoHooKcudi
(CO) mysineminin 6indiH.

2-cyper. Uic rasbiHbiH Ke3gepl:
A - MeTanzbl AaHekepney;
O — aBTOMOBUNbAEH WblFaTbIH a3
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KopbiTbiHAbL. XeTicTiriHai 6arana
KaHgalh cypakTapfa ceH Aypbic xayan 6epgin? Kangaii cypakTap cafaH KMbIHABIK TyAbIpAbI? Here?

Okypa¥bl ©3 XeTicTikTepiHai bafana. 1-6afaHfa TapayablH, Kipicne beTiHAer oKy MaKcaTTapbiH
Xasbln an. KanfaH bafanjapaa olblHAbl XKaafFacTbip XaHe o3 nikipiHai 6ingip.

MeH TyciHgim >xaHe % TR
MaraH ke6ipek MasaH KocbiMwa binimai apTTbIpy
L) o AT (R AT Taxipube Kepek. NpaKkTUKa KaXKer. WiH MafaH aXxer.
KeMeKTece aflaMblH. P pei. P: K : Y K :
1 2 3 4 5)

CyfblH MOJekyAa
KYPbLUIbICBIHBIH,
CypeTiH canbin,
CyfblH CyTeK OKCU i
eKeHiH ganengen

150
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m Men — 3epTTeEeyurimin

Typni yaepicTepai rpadpukannik
Mopenbaey

AknapatTbl OHali kabblnjarn, ecTe cakTay YLUiH OHbl rpaduk
Hemece KecTe TypiHae benHenerai. COHAbIKTaH KoM Xafaaraa
rpadukanbik Typae 6epinreH KybblibicTapabl Tanjay Kaxer.

Matematumka cabakTapbiHaa ceH GyHKLWA rpaduriH Cbi3birn
KepAiH. PYHKUMANLIK Tayenainiktepai 6iny Hatuxxenepai anapiH
ana 6omxkayfa MyMKiHAIK Bepegi.

CypeTre 6epinreH aknaparTbik rpadurkke caiikec 2011 >blbl
KazakcraHaa 3 553 800 >keHin mawwunHe 6oafaH (rpadukTi Kapa). Erep Xblabl-
Ha 6ip MaLwnHe opTa ecenneH 135 kr keMipTek MOHOOKcUAIH BeneTiH 60ca,
BGapiblK XeEHiN MaLLUVHeep, XKanrbl anfaHaa, KaHla KeMipTeK MOHOOKCUAIH
G6eneai? ABTOMOGWIbL caHbl — TayesCi3 aiiHbIManbl. ABToMo6UAbaep Gein
WblfapaTblH KOMIPTEK MOHOOKCWUAIHIH, KWAOrpaMMeH anfaHiaFfbl >kaanbl
MeLwepi pyHKUMA 6onbin Tabblaagbl. 2005 xaHe 2007 >xbliaap yLWiH GbyHKLM-
ANbIK TOYeAAINIKTI aHblkTa. OnapAbl ©3apa canbICThbIpbIM, Calikec KOPbITbIHAbI
Xaca.

padukTepai cbizy XaHe oku 6iny «KnuHeTuka» 6eniMiHIH,
MaHbI34bl 9pi axblpamac 6eniri 6obin Tabblnabl. KomnsroTepnik
TEXHO/IOTUSAHBbI NalijanaHbin, XUMUAAbIK peakLus Xblagam-
AbIfbIH XX9He OHbIH, KaHAal dakTopnapfa Tayensi 601aTbIHbIH
benHeneyre 6onajpl.

LSl «Mog caFaTbl» peakUMACbIHbIH, XXYpYyi 6apblcbiHAa peareHTTep
Hemece eHiMaep MeJLIEPiHiH e3repy ¢YHKUMANbIK TOYENAiNiriH 3epTTe.

Kypan->xa6abiKTap MeH peareHTTep

Kenemi 150 ma 3 xumusanbik, ctakad; 0,5 r gapixaHanblk C gopyMeHiHiH 10
JAaHackl, 3 NabI3ablk, oA epiTiHaici; 3 NalbI3AbIK CyTEK aCKbiH TOTbIFbIHBIH,
epiTiHAiCi; KpaxMan; Kopfafbill Ke3iaAipik; enleyill KacbiKTap; e/weyil
LMANHAPAEP; Kei MeH Kencar.

3eprTey 60/DKaMbIH >Kas.

DKcnepruMeHT 6apbicbl

1. Kopfafbllw Ke3ingipikti kuin, kencanta 0.25 tabnetka C gopymMeHiH
yHTaKTa.

2. LWbiHbl cTtakaHfa C gopyMeHiH cabin, ofaH 60 M >Kblbl ¢y KOc. 30 ceKyHA
6oiibl MyKusT apanactblp. Cy asgan nainaHaabl (1-epiTiHai).

3. 1-epitiHaigeH 5 ma anbin, 6acka ctakaHfa Kyibin Koi. OfaH 60 mn
XKbl/Ibl Cy XHe 5 MA nog epiTiHaiciH koc. KOHbIp MOATbIH, TyccCisaeHreHiHe
Hazap ayaap (2-epiTiHai).

4. YwiHwi ctakaHfa 60 MA Xblbl Cy MeH 15 MA cyTek NepoKcuAaiH Kysi-
abl. OfaH angblH ana pabiHaanfaH 100 MAa cyiblk Kpaxman epiTiHaiciHeH
2.5 Mn koc (3-epiTiHai).

KasakctaH Pecny6ankacbiHAaFbl
JKEHi/1 MaLIMHEeNepP CaHbIHbIH,

AVHaMMKacbl

MbiH, aBTOMO6BUNb

2011
2010
2009
2008
2007
2006
2005
2004
2003

C OapyMeHiHiH coiHamaaapoarel
menuepi

1-cblHama 0.25 Tabnetka
2-cblHama 0.5 Tabnetka
3-cblHama 1 Tabnetka
4-cblHama 1.5 Tabnetka
5-cblHama 2 Tabnetka
6-cblHama 2.5 Tabnetka
7-cblHama 3 Tabnetka
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Amowm, sa/oma, KOMneIomep, yajibi mesedoH,
dhomocurmes ydepici xote adam ic-apexemi
apaceida karndail 6aiinarsic 6ap?

7-ChIHDBINTA XUMUSTHDBL OKbIT-
YWPEHTEH Kesae:

' aToM KypambIMeH TaHbICTbIH;
¥ npoToHaap, HeliTpoHaap xaHe
3NEKTPOHAAP CaHbIH aHbIKTaAbIH;
V' Mmetangap men BeiimeTansapspsiy
Keibip kacuetTepi Typansl 6iniH;
4 NEPUOATLIK KECTEHIH, KYPbLAbIMbIH TYCIHATH;
' a3bIK-TyAiK KypaMblHa He KipeTiHiH 6ingiH,

Byn Tapayaa:

' aTOMAaFbI 37eKTPOHAAPALIH, Kyl
MeH KO3Fanblchl Typanbl;

' 371eKTPOHAAPABIH, SHEPreTUKanbIK,
JeHreiinepge Tapany peti Typans!

' anfaukpl 20 37eMeHT aTOMbIHbIH,
SNEKTPOHABIK, KOHGUTYPALMACHIH;

¥ Nepuoa neH TonTarsl 31eMeHTTePAH
KYPbIAbICHI MEH KAaCUETTEPIHIH
o3repy CUNaTbiH;
VIOHAPAbIH, aTOMAAPAAH Kanal Ty3ineTiHin;
aTaynapbl 6OAbIHLIA KOChLAbICTaPAbIH,
bopMyAanapbliH KypacTbipyasl;
INEMEHTTEPAIH Macanblk yaect
60iblHLLIa 3aTTapAbIH GOpMyAanapbIH
LblFapyAbl 6ineTiH 6onacbiH,

Cen:

' 3HepreTukanbik AeHreiinepaeri
SNEKTPOHAAPABIH, CaHbIH aHbIKTaYAbl;
KypA@Ai 3aT KypaMblHASFbI XUMUANIK,
INEMEHTTEPAIH Macanblk yeciH ecenTeyal;
3NEMEHTTEPATH Macanbik yaeci 60ibiHLIa
3aTTapabIH GOPMYAanapbiH WbiFapyAbl;
bopMynanapbl 60MblHLIA 38T MaccacbiH,
MOALEPTH 3KaHe KYPbINbIMALIK,
BenluekTep caHbiH ecenTeyai GineciH.

AToM XaHe
3aMaHayy 3epTT
Haja XaHe eHe
apHanFaH XaHa

cy6aToM 6enliekTepi KypbiAbIChIHbIH,
eyNepiHIH HOTUKECT FolnbIMAR, MeANLU-
KacinTe FblAbIMUA 3epTTeyAep KYprisyre
TEeXHONOrUANAP MeH Kypan-Kab/sikTap

>KacayFa MyMKiH{lik 6epedi Aaam eMipiHiH canacblH >kaK-

capTy aHe 3K0.
caTblHAa MaTep
6iniM MeHrepys)

OTUANBIK MPOo6AEManapab! LeLlly MaK-
anAap MeH eHimMAep kacay YLIiH XaHa
H 6onallarbl 30p.

TlsHapanblk 6ainaHblicTap

«Buonorua»
wdusnka» Ky
PbIKTbIH, TOAK|

KypcblHaH ¢poTocuHTes yaepic, an
pebiHaH Anddyzua KyBblabichl, Xa-
bIHAIK KACUETTEPT MEH 3N1eKTP TOTbI

Typanbl TaHbIC.

Herisri TepMUHAEP MeH TYCiHIKTep:

aToM, 3HepreTukanblK AeHrel, s-opbutaib,

p-opbuTans,

3NEKTPOHABIK Kaybi3, 31EKTPOHAbIK

KOHGUYpaLUs, XUMUATbIK pOPMYNa, UOH, MONb,
XUMUANbIK 31EMEHTTIH Maccanblk yaeci.
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S «Cy copFbIChi» ChIB6ACHIMEH TaHbIC.

MexaHUKanblK Cy COPFBICBIHBIH, XYMBICBIH CUMaTTa.
On kofamMfa KaHaal naitga skenyi MyMmKiH?

AybI3cy afam AeHcaybiFbl YWIH Kayincis 6oaybl kepek. Cy
Tipi aF3anap XacyluanapblHaa XYPeTiH XMMUANBIK YAEPICTEPAIH,
epiTkilwi 6osbin Tabblnagbl.

Cyabl TazapTyablH, GipHelue aaici 6ap.
MexaHnKanbiK Xumuansoig, DU3NKaNbIK-XUMUANBIK Buonornanbik
Cyzy Epiren Ycak ipi gucnepcri Mukpoa¥fsanap apKplibl epireH
KOCbLAbICTapabl BenwekTepai cyzy OpraHuUKanblK KOCbIbICTapabl
belitapanTay BelitapanTay
Cyzy Tyccizaenaipy KoanonaTel Kocnanapasl
GelitapanTay
TyHabIpY 3apapcbi3gaHabipy
Cykoiima P .
4 & " ) i4 3eprTe! Cyabl Ty3 6eH kyMHaH TazapT. Cyabl TazapTy S4icTepiH YCbIH.
YMEH K3 SARIKTaY YKL BepinreH kypan-xabablkTapabl NaiganaH: TypFbl, CblHaybIKTap, KyAFbl, CY3ri
A_//?/ />/ YaPyfa  gafasbl, BOATIL KyAFbl, CbIHaYbIK YCTaFbIL, ThiFbIHBI Bap raseTkisriw TyTik,
KyH Gara- :E::y";aH TEPMOMETP, CNUPTLLAM, ANCTUANATOP.
pesnapel Cyabl kaHaali kocnagaH TazapTy KUbIH?

DHeprus Ty3ywi
KabablK

[PyHT cybl
AeHreii
Copfbl
KoszfantkbiLu

MexaHukanbik, KYH
COPFbICBIHbIH, cbiz6achl

Ancrnngey spici apkbiabl
CyAbl TazapTy

Kalicbichl KUbIH: CyAbl nacTay Ma, 8/4e TasapTy ma?
CyAblH, acTaHybIHbIH, kanaii anabiH anyfa 6onagbl? KopbITbIHAbI Xaca.
KyMbICTbI Xyprizy GapbicbiHAa KayinCi3Aik TEXHWMKACbIHbIH epexeepiH cakTa.

CypaKTap MeH Tancblpmanap

1. Taburatrafbl CyAblH JacTaHyblHa SCep €TeTiH ajaMm ic-SpeKeTiHiH
KeM JereHe 6 dhakTopbIH aTa.

2. Cyabl kocnanapAaH Ta3apTyAblH YLU SAICIH aTa.

3. XuMusablk peakuusnapAbl asktan, KoadhGULMeHTTEpPIH KO
a) NOM + HZO(C)—»A.. + ..

a) SO, +.. —» HSO

2m
6) CO,+ H,0, ...

4. OT6aCbZI(:l,HbIH ap6ip MylLeci LWoMbIAYFa, illyre, Tamak JaliblHaayFa,
BIABIC XYaTblH MSLUMHEHI NaikganaHbin biAbIC >KyYyFa, Kip >KyaTblH
M3LUWHEZE Kip >KyyFa, Yii KnHayFa, bay-6akLwaHbl cyapyFfa opTalla
ecenreH KaHLa Cy XyMCcaiTbiHbIH ecenTe. YidiHAeri xannsl konga-
HblIFaH CYAblIH KeJeMiH aZaMm caHblHa 6esly apKblibl ecente. 3epTTey
HOTUXeCIH KecTe, Anarpamma Hemece cbizba TypiHAe pacimge.
TypMbIcTa Cyabl YHEMAEY Typasibl KagHama JaibiHaa. ©3iH TypaTbiH
Xepaeri XaHbbIp CybIHbIH, CyTEKTIK KOPCeTKiLliH — pH-bIH aHbIKTa.
Kanaii oiinaicelH, ceH TypaTbiH MeKeH YLUIH CyAblH KaHgal nactay
Ke3gepi egayip kayinTi? pH geHreidi 5,6-g4aH kem 60/bIN KeAeTiH
KayblH-LUALLIbIHHBIH, KE3 Ke/IreH MeJILLepi KbILLKbLT XaybiH- LIaLlbiH
60bIN ecentenei.

3(cynen)
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ToMeHgeyi Tene-TeHAIKTI peakUWAHbIH, raz Mofekynana-
PbIHbIH, CaHbl KON Ty3iAeTiH XafblHa Kapai bifblcTbipagbl.
Kbl CbIMHbIH, apTybI
SRLe b

3H P N HZNH
3 1 2

a3ablH, 4 Monekynachl+a3lblH 2 Monekynacsl
S —
KbICbIMHbIH, TeMeHAeYi
Erep peakumagatbl razgap MoaekynacbiHblH CaHbl ©3-
repMece, OHza KbICbIM Tere-TeHAIKTIH, bIFbICyblHa acep

eTneligi.
H . I N 2HI,
3-cypet. AMMUaKTbl any 1 1 2
peakUUACHIHAAFbI XUMUANLIK Tene- . o . »
TEHATKTIH bIFbICYbIHE KbICHIMHbIH a3ablH, 2 Monekynachl + [a3fplH, 2 Monekynacsl
KOFapblAAybIHbIH, acepi Jle Warensbe npuHumni
DakTopnap
TemnepatypaHbiH, e3repyi | KbicbiMHbIH e3repyi KoHueHTpaLWaHbIH, e3repyi
Temnepamypa apmsar CeipmKet KelcbiMHBIH apmys! | Bacmankst 3ammapdeiH KOHUeHMPaYUACs!
Ke30e XUMUAAbIK mene- Ke3iHOe XuMUAbiK mene- apmkaH kesde xumussibiK mene-mendik mypa
meHBiK aHBomepMUAbIK mendik, xannsl, 2a3dapdeir peaxuus GaruimetHa Kapatl bifelicadsl, an
peaxuus xakka Kapail Mestuepl a3asmulH XaKKa KemizeHOe — Kepi peakuus 6arolmMbIHG bifblcadbl.
sifbicadsl, memnepamypa | Kapadl sifeicadel; celpmKbl Typa peakyusdarut eHimMOep
memendezer xardalida — KbiCbiMHbIH MemMeHOeyl kesiHOe | KoHYeHMPayuAcLIHbIM apmyel KesiHoe mene-
IKI0MEPMUANIK PEAKUURFA | XUMUSLIK mene-meHdik, meHDIk Kepi peakuus GareiMbIHG bifbICadL,
Kapaii sifeicadel. Jkannel, 2azdap Mewepi on1apdui G3a1061 KeziHOe mypa peakyus
KebelieeH KaKka sifsicadsl. 6aruimbiHa Kapatl bifelcadbl.
e
el (RNl emE 1. Bip Me3eTTe TeMnepaTypaHblH KeTepinyi XKaHe KblCbIMHbIH TOMeH-

Aarorsl fle Watenbe XUMUAnbIK,

SreS Jeyl KesiHAe Tene-TeHATK CONFa bIFbICaTbIH peakLMaHb! TaHAa:
Tene-TeHAIKTIH bIFbICY MPUH-

a) CH = C3H6V7 + H2V7_Q;

LANTH TYKbIPbIMAAABL: erep Te- 31Mag)

ne-TeHAIK XyieciHaeri xaraaii- 2) FeQy+ CO = Fe + CO, + Q
AbH BipiH — TeMnepaTypaHsbl, 6) €O+ Cl, ~COCl, +Q;
KbICHIMAbI HeMece 3aTTapAblH, B) C +HO CO +H, -Q
KOHLEHTPaLMUACLIH e3repTeTiH R L

6 . 2. 2CO, + O, ~ 2CO, + Q xyHeciHaeri Tene-TeHAikke MblHagak
0Aca, OHAA Tene-TeHAIK ocbl [ 20 Tl i

e3repicke Kapes! 6asbITka Kapalt s oonl) s Gl iyl a) TeMnepartypaHblH,
SreE apTybl 8) KbICbIMHbIH, apTybl; 6) KOMIPKbILIKbLA ra3bl KOHLEHTPa-

LAACHIHbIH, TOMEHAeYI.

W] KemipTek AnoKCHATHIH cyTekneH apekeTTecyiHiH SK30TEpMUANbIK PeaKLMAC! MblHaaal
XUMUSTBIK PeakLmA Ternaeyi 6oiblHLa KYPeAT:

CO,,+ 4H, = CH, + 2H,0, + 165cx

a) Temnepatypa; 8) KbiCbIM; B) KOHLEHTPALUAHBIH ©3repyl XUMUANLIK Tene-TeHAIKTI MeTaHHbIH, Ty3inyl XaFbiHa
BIFBICTBIPYbI YLUTH epeskeH] Ty>KbIpbiMAa.
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m Xumusaaarol ecenrteynep

OpeKeTTeceTiH 3aTTap Hemece
©OHIMHIH, MaccacblH XUMUSNbLK, peakuus
TeHAeyi 60MblHWA ecenTey

XUMUAHBI TYCIHY YWIH TEOPUAIBLIK MaTepuanisl MeHrepin
KaHa KonMal, 6inimMiHAl KongaHa 6iny kepek. COHbIMEH, XUMU-

Xumusnoeix peakyus mexdeyi
GolibiHwa apexemmecemiH

ANbIK PeaKLMA TeHACYEPIH KYPACTIPYAbI FaHa eMeC, 0ONapAbl  sammapdein maccaco
3aT MAaccacblHblH, CaKTany 3aHblHa calikec KOG ULIMEHTTEp  Hemece mysineeH
KeMerimMeH TeHecTipyai yipeHAiH. Ocbl 3aH 6OMbIHLIA XMMUANBLIK, OHIM MaccacelH Kanad
peakuus TeHAeynepiH KypacTbipbin KaHa KOMMai, XUMUAABIK, mabysa 607a0bi?
peakLusa peareHTTePiHIH HeMece eHIMAePIHIH MaccanapblHbIH
caHgblK ecenteyaepin xyprisyre 6onagbl.

EcenTi Whifapy KesiHAe Xal epexeHi 6aclublablkika an.

L0 PeareHTTEPAH 6ipeyiHiH 3aT MaccacbiH TabyFa apHaaFaH ecen.
10 r Temip oTTekneH peakuusFa TyckeH. Ty3iareH 3aTTblH MaccacbiH Tar.

BepinreHi:

m(Fe)=10r

Taby kepek:
m(Fe,0) =7

Wewyi:
7-kadam. Ecen wapTbl BolibIHILA CaHABIK AePEKTEPA XKa3.
2-kadam. XUMUANBIK, peakLUAHbIH TEHECTipireH TeHAeyiH KypacTbip.
4Fe + 30, —2Fe,0,
3-kadam. Peakuus cbizbacbiHAaFbl KOCBLBICTAPAbIH, XKOFapbl XafblHa eCen LUapTbiH-
JAaFbl MaNIMETTEPAI Xa3.
10r X
4Fe + 30,— 2Fe,0,

4-gadam. Peakuus cbizBacbiHAaFbl KOCbIIBICTAPAbIH aCTbIHA XUMUSA/bIK, peakLus TeH-
AeyiHgeri 3aTTap MaccacblHbIH MSHAEPIH ka3 (MepuoaThiK Xyiie BobIHILE MOAAPABIK,
MaccacblH Tabyfa 6osazbl XoHe KaTblCaTblH 3aTTapAblH MaccacbliH ecenTe).

10r X
4Fe + 30,— 2Fe,0,
224 320

Mr(Fe) = 56; 4M(Fe) = 56 - 4 = 224
Mr(Fe,0,) =56 -2 + 16- 3 = 160
2M(Fe,0,) = 160 -2 = 320
5-kadam. Mponopums KypacTbipbin, 6eariciz 3aTTbiH MaccacblH Tan.
10r (Fe) -------------- xr(Fe,0))
2244F8) roommemareronn 320 (Fe,0,)
6-kadam. EcenTiH, >xayabbIH xaz.

XKayabbi: m (Fe,0) = 1431
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ibiHbL bLABICTAPMEH XYMbIC icTereHne YCbIHbLNATbIH HYCKay7blK

LWbiHbI — WIATiWTIF 3kaHe cokKbliFa a3 faHa kegeprici 6ap Hasik MaTepuan.

LeTi chiHFaH Hemece WIBITLIHAFaH (Gapdop JKaHe IbIHLI LIALICTAPbIH KOAAAHYFa TLINBIM canbIHazbl.

blcThIKKa Te3iMCi3 WILIHBI BIABICTAPBIH 3AEKTP NAMTKAckIHA HemMece >KanbiHFa anapyfa ThiibIM
canbiHagbl.

1. CyMbIKTbIKTapAbl Xabblk, KYPbLIFbIAa HeMece Kabblk KYTbiAa Kbi3AbIpYFa ThifibiM canbiHajbl.

2. CyblK3KaHe bICTbIK biAbIC 6ipAei 60AbIN KepiHeal. Kbi3Abipbin 60FaH COH CbiHaybIKTbl 5 MUHYT CybiTazbl.
blCThiK ChlHaYbIKTbI KOAMEH YCTaMa, TeK ChiHayblK YCTaFbIWTL! NaijanaH.

3. XKblny 6ene XypeTiH 3aTTapabl apanacTbipfaHia Hemece cyibinTkanAa dapdop KaHe biCTbikka Te3iMAl
bIALICTAPALI KOAAGH.

CybIKTBIKTbI KbI3AbIPFAHAA CbIHAYLIKTbIH ay3biH @3iHe XaHe XKaHbIHAAFLI afamFa GarbiTTama.

5. CyMbIKTbIKTbI KbI3AblpFaHAa ColHaybIKTbIH yITeH 6ip 6eniriH FaHa ToATbipadbl. blabic AeHreliiHeH acbin
TYpFaH CYMbIKTLIKTaPABI X@He biABIC iliHAe cy TamMbINapLl 60/1¢a, KbIZALIPYFa ThIABIM canbiHafbl.

6. CblHFaH bigblC KANAbIKTaPbIH KOPFaychi3 KOAMEH XuHayFa 6oAMaliabl, Kanakka CoinblpFbiMeH XuHa.

KpIWrKbU1AGPMEH XaHE HETIsASPMEH MYMbIC Xacay KesiHaeri Kayincisaik TexHuxacsl

EcTe cakra! KbIIKBINAAPABI CYMBINTKAHAA CY/LbI IAMKAIA OTBIPBIN, 0FaH KLIMKBLAZALI Xalinan chizAbIKTa-
ThIN KYI0 KepeK, KBIKbIAFA ¢y KytoFa 6onmaiip!

KOHLEHTpAT KbilKbIAZAP MeH Herizaep TUreH xep Ky#in Kanazpl. KbiWKblAAap MeH Heri3AepAiH kesre Tambin
KeTyi Ae Te KayinTi, anfallkbl KOMeK can KelikTipince agaM cokplp 60bIN Kanybl MyMKIH.

KyMbic skacalTbiH Kezae MIHAETT Typ/e apHalbl Kayincisaik WapanapblH cakTay KaskeT. O yWiH 3epTxaHanbik
Xanat, peseHKe KOAFan, KopFarbIll K3IATRIK K10 Kepex.

KbILIKbLAAB KYAFaHAA blAbICTbI KUFaLITan, 3aTéenriciH ByAAIpIN anmMay yLIiH OHbI KOFapbI XKafblHAA KanaTbiHaal
€Tin ycTay Kaker.
KbilKbln HeMece Heri3al Terin anfaH xXarAaiaa 6ipAeH 3epTxaHallbiFa HeMece MyFaniMre aliTy Kepek.

JKAHFAH HATPMIAAI CYMEH SLUIPYTE
BO/IMANAbI!

HaTpuii MeH kanuitgi
KepocuHae cakTaliabl

# Cintinik Cy KockaHaa
MeTangapab! KaHy Kyleie
KYMMeH Tyceal
ceHaipeai
CinTinik Cininik iK
metangap veTangap metangap
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KYKIPT KbILUKbI/IbIHbIH, EPITIHAICIH JANBIHAAY

Cyabl
KbILWKbUFA KYIOFA
BO/IMAABI!

CINTIAEPMEH >KOHE ®OCOPOP AHTUAPUAIMEH >K¥MBIC

PO
¥, NaOH KOPFAFbIL E 5 ™
— e Ke3LAIPIK “ui

KWK KEPEK!
N e

CrMpPpTIIAM HIHE KYPFaK XaHFbIL 3aTTLeH XYMbIC
icTey KesiHaeri Kayincisaik TexHUKacbL

CrnupTLlaMAbl TyTaHAbIpMac BYPbIH CbIPTbIH Tekcepin, NinTeci KakeTTi 6uikTikke keTepinreHiHe Hemece Tycipin-
reHiHe ko3 xeTkisin an. MinTe XaHe cnNUpTLIaM MOMHbBI KYN-KypFak 601ybl Kepek.

CnupTwamasl TYTaHAbIPY YWIiH cipiHke KoAAaH. XKaHbin TypFaH cnupTWamAsl 6ip opblHHaH eKiHWi opbiHFa
anapyra 601Maiiabl. CoHbIMEH KaTap 6ip CNMpTLIaMAbI TYTaHAbIPYFa eKiHLT cnupTLWaMAbl KoAaHyFa 60AMaibl.

CrupTLWaMAb 8Py YLITH NiATE XKanbiHbIH CMUPTLIAM KakNaFbiMeH Kaybin Ko kepek. COHAbIKTaH 0N Konac-
ThiHAA AdRbIH TYPybl KaXKeT.
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SnekTpoHaap bepeTiH He ana-
TbIH aTOMZAApP HeMece MoJsleKy1a-
Nap 3apaaTanfaH besLlekTepre —
WNoHAapFa aiiHanasbl. 31eKTpoH

MeproaTa aTOM A4POCHIHbIK 3apAjbl aPTKAH CalbIH CbIPTKbI
3HepreTUKanbik AeHredaeri anekTpoH caHbl 1-aeH 8-re aeiin
ecegi. ColpTKbl AeHreige 3N1eKTPOH HefypabiM Ken 6oaca, aj-
pOfa COFYP/bIM KyLWTi TapTbliaabl. Mepuoata aTom paauycsl
6ipTiHAEN Kemuai. TonTa aToM AAPOCHIHbIH, 3apAAbl apTKaH ca-

bepreHae HeMece XofanTkaHaa
OH 3apajTanfaH MOH Ty3inegi.
MyHzali MOH KaTMOH Aen ara-
nagpl. KaTnoHfa MeTann noHaa-
pbl xaTagbl. Meicanel, Na*, Ca?*.
KocbiMILa anekTpoHaap anfaH
Kezae Tepic 3apsATanfaH WOH
Ty3i/1eAi, 0N aHNOH Jen atanajbl.
Cl, SO%, OH" 1oHAapbl aHUOH-
Japfa xartagbl.

MbIH 3HepreTUKanblk AeHrei caHbl MeH aTOM paanychbl apTagbl.

CyTekTeH 6acka 6apablk aToMAapAblH GipiHLWi 3HepreTu-
Kanblk AeHreiHge 2 3INeKTPOH, an eKiHWi ageHreiHge 8 snek-
TPOHfa AeliH 6onazbl. 3aTTbiH, KYPbUIbIChI, GU3NKaNbIK XoHe
XUMUANBIK KaCeTTepi 31eKTPOH CaHbl MeH OPHbIHA, JNEKTPOH-
AblK KOHPUrypaLusafa Toyensi.

SNeKTPOHAAPAbIH, ChIPTKbl 3HEPreTUKanblk AeHrene Tapa-
Nybl SHEPreTUKanblK TUIMAINIK MPUHLMMNIMEH aHbIKTanagsl. ATOM
3NeKTpoHAap bepy Hemece any KesiHAe TOFaH CbIPTKbl KabblKLLa
3HepreTUKanblk TypFblaa TUIMAT 60abIN Tabbliagbl. ACbIN razfapAblH, CbIPTKbl HePreTuKanbik,
JeHreliHae ceris anekTpoH 6ap, 6yn KoHdpuUrypaLma TypakTbl 6onasbl. COHABIKTaH aproH KaabinTbl
Xaffanaa peakuusafsa Tycnensi. Xnop aTOMbIHbIH, CbIPTKbl 3HEPTeTUKaNbIK AeHreiHae XeTi anek-
TPOH 60N3bl, 8N HaTPUA aTOMbIHBIH, CbIPTKbI SHEPreTUKaNbIK AeHreliHge bip faHa 3neKTpoH bap.

Xnop atoMaapbl XXaHe NOHAapbl HaTPUA BenlekTepi CUAKTLI Kypambl, KYPbIIbICH MeH Ka-
cueTTepi 6oMbIHILE epeKlueneHesi. 2NeKTPOHAbIK ThiFbI3AblK 6ip aTOMHaH eKiHLWICIHE bIFbICKaH-
A3, NoAAPAbIK opbuTanbaap naiga 6onagbl. Erep on anekTpoHabl bepce Hemece KabblnganTbIH
6oca, oHAa aTOMHbIH 6y LWapTThl 3apsAAbl TOTbIFY Adpexeci Aen aTanajbl.

CypakTap MeH TancbipMasnap

1. CypertTe kaHAal Nepuos atToMaapbiHbIH, MOAE/b-
Aepi bepinreH?
OnapApiH, 3/1EKTPOHABIK KOHGUTYpaLMAAaPbIH XKa3.

2. KecteHi gonTepre cbizbin asbin, GepiireH MasiMeTTepai caikecTeHAipin, aToM A4pOCckl 3apAAbIHbIH, Oy
peTiMeH opHanacTelp. bip TonkKa aTaTblH 31eMeHTTEPAIH M3JIIMETTEPIH XekKe a3. bip Tonka xataTblH
aToMAAPAbIH, 31eKTPOHABIK hOpMyaanapbiHAa KaHaal ykcacTblKTap MeH aiblpMallblibikTap 6ap?

EHIEIS R | AT O RTS 3nemeHT ataybl Mepuog Hemipi  Ton Hemipi =T
caHbl KoHUrypauuscbl TaHBachbl
3 1s22s? |
4 1s22s°2p’ A
5 1s225°2p® Il
6 1s225°2p? VI
7 15225’ %
8 1s22s°2p* Vil
9 1s225°2p° \l
10 1s225°2p® 1]
3. Il nepuog 3neMeHTTEPIHIH aToM paguyCcbiHbIH ©3repyiH TyciHaip. HaTpuii MeH X10pAbIH, CHIPTKbI 3Hepre-

TUKasbIK AEHreinepiHAeri 3/1eKTPOHAGP MEH aTOM PafnyCbiH CanbICTbIp. DJ1eMEHTTIH 3/1eKTPOH CaHbl MeH
aToM paguychl apacblHaa kaHaai 6ainaHeic 6ap?
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KopbiTbiHAbL. XeTicTiriHai 6arana
XKorapblga bepinreH cypakTapablH KalicblCbiHa Aypbic Xayan 6epgiH? KaHgai cypak KMbIHABIK TyABIPAbI, Here?
Onapfa cabakTaH ThIC yakbITTa yii TancelpMachl peTiHae >kayan bepin kep.

Okypaafbl 83 XeTicTirinai 6afana. TapayabliH, Kipicne 6eTiHaeri oKy MakcaTblH «<MeH ... » gereH
HafaHfa ganTepiHe KewWwipin xa3. KanfaH GafaHAapAa OMbIHAbI XaafacTblpbin, NikipiHAL 6ingip.

MeH TyciHaim >xaHe
MeH ... 6acka oKywbinapfa
KeMeKTece anambiH.

MaraH ke6ipek Ma¥aH KocbimMa binimimai apTThIpy
npaKkTUKa KaxeT. cabaKTap Kepek. YWiH MafaH ... KaxeT.

KaWTBIMABI XSHe
KaTbIMCbI3
peakumsnapabin,
albIpMaLL bIBIFbIH
BinemiH.
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Ed Mertanpapabiv, xummsanbix,

6enceHpinirin canvicTLlpy

Acbln MeTanAapAaH xacanfaH seprepaik GyibiMaap
KeHiHeH TaHbiMan. OnapablH ©3IHAK KyHbl KOFapbl.
HapbikTbl KOAXeTiMAI Bafanbl allekeinepMer KaMTa-
MaCbI3 €Ty YLITH BIKYTEPUANBIK KyAManap Hemece Mbic
KONAaHbINaAbl. 3eprepaik ByfbiMAapAblH, 6eTiH acbin
MeTanAaPAbIH; KYMIC, anTbiH, NAaTUHa Hemece poAUAATH,
5KyKka KabaTbiMeH KanTaiabl.

Suiekelinepdiy 03iHBiK KyHbiH Momerdemy
Y acet1 Memandapdeii XKyKa KabambiH
XpomMer aamacmeipyra 601adbi ma?

Xumuansik GenceHAiniriHiH, alblpMallblAbIFbIHA
BaitnaHbicTbl METaN4ap BHEPKaCinTe, KypPblabiCTa kaHe
MeAULMHAAS KONAAHbIAAALL. ANTbIH, MbIC, MAATAHE, TW-
TaH, HUKeNb XaHe nasnajuil CUAKTbI MeTanaap ajam
aF3aCbIHbIH YANacbiIMeH XUMUANBIK peakLiuafa Tycneiz.
CoHAbIKTaH MeAULIMHaAa MEAULIMHAbLIK acnanTap He-
Mece NpoTes peTiHAe, coHAali-ak 3eprepaik eHepkacin-
Te Ae KeHiHeH KoajaHblnadbl. Anaiaa ajam Tepicimer
SKaHACKaH Ke3Ae XUMUANLIK, KaHe TepMUANbIK, Kylikke
yliblpaTaTblH MeTanjap Aa 6ap. OHgal MeTanjapra ka-
WA, HATPUA, AUTUA KaTazbl.

Henixmen kaauil, vampuil, aumuil cuakmet
memandap adam mepicire muzei Kesde
Kyiidipedi? byn memandap kailda KordarsiLiade:?

bip mapuxu dayipee scamamsiy mypai
memandapdar xacanran apmegpakminepdin
allbipmaitibiabiFelH Kanall mycindipyee 601adui?

Mertann 6yibiMAapab! KOPPO3UAAAH KaHE MexaHU-
Kanblk, apeKeTTeH KopFay YLITH onapAbl 0ckl acepre
TYpaKThl MeTanablH 3Kyka KabaTbiMeH KanTaigsl.
Mbicanbl, 661aT 6eALIEKT] HUKENbMEH XaHE XPOoM-
MeH, an Mbic 6eLueKTi KyMmicneH KanTaiabl. Exi Me-
TanblH, APTbIKLUbUbIFbI: MbICTLIH XKOFAPbI 31eKTPeT-
KI3riWTIr KaHe KyMICTIH KOppOo3uAFa TYPaKTblbIFbl
— JKOFapbl XUIATKTT TYCTI CbiMAAPAbI >Kacayaa XaHe
TOKbIMa 6HEPKACIBiHAE KOAAAHbLNAA!. ABTOMOBUL
KaHe MOTOLMUKA BO/LIeKTepIH MeTann XpoMMeH
KanTafaH Kesje o eAayip y3ak SKyMbic Xacaigbl
KaHe afemi KkepiHeal.

Cen:

V' MeTanaapabIn CyibIATbIAFaH
KbILUKbIAAAPMEH Kanai apeKeTTeceTiHiH;

V' MeTanaapabIn TabUraTTa MeTans KeH
HeMece coMTyMa KyliHAe KesAeceTiHiH;

¥ MeTanaapapl KeHHen any yaepicin;
BenceHainirive GanaHbicTbl
MeTanjapAblH cyblK, biCTbIK HeMece ¢y
BybIMeH apekeTTeceTiHiH 6ineciH,

Byn Tapayaa:

¥ apTYpAl METaNAAPABIH KbILUKbLA
epiTiHainepiMeH apekeTTeceTiHi;

V' KaHaalt MeTangap Ty3 epiTiHainepivMen
apekeTTeceTiHi Typanbl 6ineTiH 6onacbIH,

Cen:

¥ METanAAPAbIH XMMUATBIK KacueTTepiH
3epTTeY KOCNapbiH KYPacTbipyAbl;
¥ Benricis MeTanaap KbILIKbAAAP MeH
TY3/aPAbIH epiTiHAINepiMeH apekeTTeckeH
Kesge KaHAal eHiMAep Ty3ineTiHiH 6omKayab!;
V' XAMUANBIK peakuuara KaTbicaTbiH
peareHTTep MeH eHIMAEPATH Maccanbik
SK3HE CaHAbIK apaKaTbiHackiH ecenTeyAl;
XAMUANBIK TeHAey BolblHWwa
Benricis WaManapapl ecenTeya;
npakTUKanbIK 3epTTey HaTKenepi 60MblHWa
MeTanzapAblH 6enceHAiNiriH canblcTbipybl
KaHe MeTanjapablH 6enceHAinik KatapblH
KYPacTbIpyabl YApeHeTiH 6oaachiH,

Herisri TepMUHAEP MeH TYCiHIKTep:

Ty3, OpbIHBacy peakLUACh], METanAapAbiH benceH-
AINIK KaTapbl, CaHAbIK apakaTbiHacTap.

TlsHapanblk 6ainaHblcTap

«[eorpadua» KypcbiHaH XepAiH KaTTbl KabbiFbl —
auTochepaHbiH KYPbinbiChl MeH KypamblH 6ineciH.
Marmanblk sKbIHbICTapAbIH, Heri3ri KypayLubinapbiHa
ANOMUHWUA, KanbLWKA, TeMip, Kanuli, MarHuii sxaHe
HaTpWiA >KaTabl. MapraHeL, neH TutaH autochepa-
Aa a3 Menlepse 601azbl.
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E®] TemnepaTtypaHbiH, xumumsnbik
peaKumst XbinaamabiFbiHa acepi

1-Tanceipma a3blK-Ty/iK SHIMIHIH Ti3iMiH Xacan, KecTeHi asnTepre
Cbi3bIN abin, eKi GafaHfa TONTACTbIP. A3bIK-TyAIKTi ocblaiilla TONTacTbipy
ceBebiH TyCiHAIp.

TOHa3bITKbILITA CaKTaaTbiH a3blk- | TOHA3BITKbILITA CaKTayAbl KaxeT
TyAiK eHIMAEPI €TNeTiH a3bIK-TyAiK OHiMAEPI

XUMUWAAbIK peakums XblAAaMAbIFbl 3aTTapAblH, 6eceHAii -
riHe Toyenai 6onaTbiHbIH 6ineciH. bipak, COHbIMEH KaTap, Xbl-
AaMAblKKa TemrepaTypa xaHe 6acka ga haktopaap acep eTedi.
XKblngaMAbIKTbIH, XoHE XUMUAbIK YAEPICTEPAIH 3repy epek-
LeAIKTePiH 3epTTERTIH XMMUsA BeniMi kuHemuka Aen atanagbl.

L] cyrriv ipy vaepicin seprre.

KaiiHamaFaH CYTTiH KyKipT KblWKbIAbI SCEPIHEH YLWIbIPAATLIH ©3repiciH
Gakbiaa.

1. Temnepatypa TyHGaHbIH Ty3i1y Xbl1AaMAbIFbIHa Kanail acep eTeai?

2. TeMnepaTypaHblH XUMUAABIK PeakLWA XblAAaMAbIFbIHA 3cepi Typasbl
KOPbITbIHABI Xaca.

BepinreH cypeTTepaiH aiblpMaLIblAbIKTApbiH aHbIKTar, Ko-
PLITbIHABI XKaca.

3aTTapAbiH GenllekTepi Tek e3apa COKTLIFbICY KesiHae
FaHa apekeTTecesi. Anaiiga, sSHeprnachl ToMeH 6e/ILeKTePAIH,
COKTbIFbICYbIHaH XUMUAJbIK, peakLuua bactaamaiigpl. Erep 3at-
Tbl KbI3AbIpaTbiH GoJcaK, BesleKkTep XblgaMblpak, Ko3fabim,
©3apa XMipeK COKTbIFbICaabl. by kease KUHETVKabIK 3HEpPrns
XaHe BenceHui GelekTep caHbl apTadbl. JeMek, Kbi3abipy
BapbICbiHAa XUMUANLIK peakLmns XblagamasiFsl aptagbl. Tipi
af3asapaarbl GUINONOTUANBIK YAEPICTEP CalKbiHAAY KeaiHae
aliTapAbiKTail 6asynakTbIHAbIFbI Benrisi.

TonTapaa cypeTTepai KApaCTBIpLIHAAP.

1-keseH. OilnaHblHAAp, HEIKTEH 4-cypeTTe epiTiHAI Tyci e3repai? By cy-
peTTepaeri peakumanap spTypAi Xypeai.

2-Ke3eH, CbiHaybIKTbl Kbi3AblpMaca HeAIKTEH XMMUANBIK peakLmua 6enrinepi
6GailkanMalTbiHbIH aHblKTaHAap. EKiHWI keaTipinreH peakuusa 6oibiHILa
6ineTiH aKnapaTTbl TanKblAaHAapP.

TonTap apacbiHAa aknapaTneH anMacblHAap. AATbIFaH YCbIHbICTApA bl Xa3bin
a/bin, peakLnA Typanbl KOPbITbIHABI XacaHaap.

.
CuO,, + H,80,,., > CuSO, H,0,

a(cynei) sieymn * F20%)

HenixkmeH 1-cypemmeszi
Kelibip sxemicmep 6y3oibin
Kemmi?

1-cypeT. XKaHa nickeH aHe
ByBblAFaH XeMicTep

o R
.25°C
% o'

2-cyper. 25° C KesiHae
GoleKTEPAIH COKTBIFbICYbI

@ %%
® o

3-cyper. 50° C KesiHae
GoleKTEPAIH COKTBIFbICYbI

Kykipt i - Merc (I

KEILKEIA! cy b atel
Mbic (1) — o Muic ()
okenai okenal
i
E
XX
=2

4-cypeT. Mbic (1) OKCWAIHIH KyKipT
KbILUKbIbIMEH SpeKeTTecyi
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E XumMmusanblK peakuus TeHaeynepi.
3aT maccacblHbIH, caKTany saHbl

Exenei epexmepdin: «Euirapce Xcoxma natida 6oamaiidel xare
sorammaiiders dezer nikipimen Keniceciy 6e? XayabbiHdbi myciHdip.

1-cypeTTe KOpPCeTATeH peakumAnacaTbii 3aTTapablH Mo-
JenbAepi kaca. Mogenbaepal <aTomjapFa» 661, COCbIH oNapAaH peakLus
OHIMAEPIHIH MOAenbAepiH KypacTbip. PeakUuaHbIH TeHAeyiH ca3beH Xas.
Qcbl AepeKTepal NaliaanaHbin, KecTeHi AanTepiHe Cbi3bin anbin ToATbIp.

ATaybl MarHui OTTeK MarHuii okenai
Popmynacsl 0. MgQ
ATOMAEP caHbl 1

Monb caHbl 2

Maccacs 32

MarHwuii + OtTek — MarHuii okengi

KoadduumneHTTep — XxMMuAnbIK TeHgeyae 3aTTap Gopmyaa-
CbIHbIH aAAbIHa KOMbLIATLIH caHAap. Onap TeHARYAIH OH XafbiH-
Aafbl BHIMAepAEri aToMAap CaHbIHbIH CON XKaKTafbl peareHT-
TePAIH aTOMAAPBIHbLIH CAHLIHA TEH, AFHW, peakuya TeHAeyiHiH
COJ XKSHE OH, XKaFblHAaFbl MOJIEKyAa HEMeCe Xeke aToMaap
caHblHbIH, Bipgeit 6onaTbiHbIH KepceTesi.

KaauiaiH cyMeH TeHaeyiH ce3BeH xas. PeakUuaHblH, Xu-
MUAAbIK TeHAEYIH KYPacTbipbin, KO3GGULMEHTTEPTH MarHUAAIH, oTTekneH
peakLUMACH! MbICaNbIHAAFLI CUAKTLI KOMbIN WIK. PeakuuagaH keiiH Helle
aToM MeH MoneKyna TysinreHiH TyciHAlp. bya Tancbipmarbl opbiHAaY YWIH
2-cypertTi napanan.

He opbIHAARTLIHBIH Typanbl ka3ba AalibiHaa.

1. MarHuiai ot6akblpaluTassl {TUrenb) MaccachiH Xas.

2. Kbi3aplpFaHHaH KeliHri anblHFaH 3aTTbiH, MaccacblH ecenTe.

3. MarHuii MeH oTTeKTiH, MaccachiH canblCTbip.

4. PeakumaFra AeliHri skaHe KeHiHr oT6akbipall MaccacbiH CanblcTbip.

XUMUANBIK PeakLnaH biH TEHECTIRIATEH TEHAEYIH KypacTbIp.

Erep peareHTTepaiH Maccasblk KaTbiHachliH ecenTece, MaccanapabiH
apakatblHachl KepiHin Typ:

2Mg+0,—~MgO 3r 2r 5r

+ =
48r 32r 80r A B AB

MaccanapablH apakaTblHacbiHaH MarHUiAAiH 3 6eniriHe oTTekTiH 2 6eniri
KeneTiHi Typanbl KOpbiTbiHAbI Xacayra 60abl. Byn skafjaiia MarHui Mex
OTTeK COHbIHA AeiiH apekeTTece), AFHW peakLna ToNbIK Xypeai. JeMek, A
3KaHe B 3aTblHbIH, MaccachiHbiH KOCbIHAbICHI AB Maccachia TeH.

=

MgD
Mg D

2Mg + O, - 2MgO

1-cypeT. MarHuidgiv, monekyna
TYpiHAer oTTeKneH peakuuachl

Koadpduuuentrep
JQ +0, - 2Mg0

g
e —
9

p

— s
PeareHTTep  ©Him
Mg-1-2=2 Mg-1-2=2
0-2 0-1-2=2

XAMUANbIK, TEHACY — XUMUANBIK,
dopmynanap, caHablK KO-
duureHTTep MeH TaHGanap
APKbINbI XMMUANbIK PeakLUAHbIH,
LWapTTbl Xa36achbl.

2-cyper. Kanuigin cymer
apekeTTecylHiH Mogent

Kaknasbi 6ap
oT6aKbIpa
Yw6ypbiw
MarHuid

Ywrasau

Kanaprbt

3-cypet. MarHuii MeH oTTeKTiH,
apeketTecyl
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YKacanraH xymbic 60iibIHLIA pednekeus
WWW (whatwentwell — He icTe4iH) Xa3biHaap.

Kateropuanap | TonThik 3epTTeyai, TMiMai HaTvoKeci

MazmMyHbl *  aliMaK YLWiH Banamainbl SHepreTuKaHblH, Konaibl
HYCKacblHbIH Herizgemeci 6epinren;

*  CapKblAMalTbIH XXaHe KOMKeTIMAT 3Heprua KesiH
TaHAay GoMbiHlWa Herizgeme KenTipiareH;

*  TON KapapblH CeHIMAT XKETKI3IM, OHbIH, AYPbICTLIFbIH
KiM Asnengen otbip;

*  3KONOTUANBLIK Ta3a XKaHe y3akMep3iMai KonjaHyra
TO3IMAT TEXHONOTUA TaHAaFaH;

+  ic-apeKeTTiH KopluaraH opTara XaHe ajam
JEHCaYNbiFbIHA BCep! HaKTbl BaranaHFaH;

*  TaHAanFaH TEXHONOTUAHbIH TUIMCI3 SKaKTapbl XaHe
onapab! LWelly KOAAaPbl HAKTb! KepceTinreH;

*  Kapcbl TOM Kapapbl Herizgemeni Typae Tepicke
LibIFapbLAAbI.

Pacimaey TaHbICTbIPbILIM, 6aHHEp, MAaKaT HeMece cTeHaTe:
»  cbisbanap;

»  cypeTTep {$poTo Hemece cypeTTep);

+  Adarpammanap 6epinreH.

BuosHepreTuka
Kopray Fanamrop pecypcrapblHaH XuHakTasfaH
cTaTACTUKanbIK, GOTO- XaHe beliHesanenaeynep
CyTek aHepruach! KenTipinreH.

——\\ Kopfanbin skaTkaH Takplpbin 60MbIHLIA TaHbICTbIPbIAbIM AalblHAE.

AyHnesxysinik Myxur
SHEPrUAc

99
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3aTTapgablH GOpMYacklH 31eMeHTTepAiH BaneHTTilirHe BalinaHbicTbl KypacTbipyFa 6onagbl.

BaneHTTiNiK — XMMUANBIK 31€MeHT aTOMbIHbIH, 6acka 3/1eMeHT aToMbIHbIH, Gearini 6ip caHbiH
KOChIM afy KacueTi.

BaneHTTiNIK ocbl aToM 6acka aTOMMeH GaiisaHblCKaH 3/1eKTPOHABIK, Ky caHbl PeTiHAe
aHbIKTanazbl.

XnMusAnbIK BainaHblicka TeK CbIpTKbl Kaybi3 3/1€KTPOHAAPSI KATblCaTbiHAbIKTaH MyHAal 31eK-
TpoHZAap BaJeHTTIK Aen atanabl.

EKi 3/1eMeHTTeH TypaTblH KOChIAbIC BU3EMEHTTIK HeMece BMHapbl KOCbILIC Aen aTanagbl.

Erep 6uHapbIK KOCIAbIC KypaMblHa MeTaal MeH BelimeTtann KipeTiH 6oaca, angpiMeH Me-
Ta/n TaHBachl, CocblH HeliMeTann TaHbachl Xasblnagpl. BU3NEMEHTTIK KOChLIbICTafbl 31eMeHT
BaJIEHTTIAIM KaTap TypFaH BaAeHTTIAIM 6eArii 3eMeHT aToMbIHbIH, caHbl 60VibIHLLIE aHbIKTaAaZbl.
XUMWANBIK KOCBLBICTBI aTay YLUiH angblMeH MeTajn aTaybl, CocbiH GelimeTan ataybiHa AaTblH
TiAiHAE -WA XypHaFbl KOCbLbIMN aiTblAagbl.

2-TancbipyMa KecTeHi ganTepiHe cbi3bin anbin, KaKeT MaAiMeTTepAi TOATbIP.

Kocbunbic atayst Gopmynacst ATOMABIK MaccanapbiHblH, | ATOMAAp CaHbIHbIH, Monekynanbik
KaTblHacbl apaKaTbiHachl Maccachbl
CaQ 5:2
KanbLui xnopuai 2
Hatpuii docduai 31
KanbLui ruapuai CaH,
MbipbIL HUTPUAT Zn,N.
K,S 2:1

CypaKTap MeH Tancbipmanap

1. KaHaal KocbinbicTa antoMUHUAATH, Naibi3ablk Menwepi ken: 2-
aNOMUHUIA OKCUATHAS Me 3Aje aNOMUHIUHA XAopUATHAE Me?
Here onaii oitnaiicbiH? XayabbiHabl ecenTeyiepMeH Aanesie. @ @

2. CyperTTe He 6eiHeneHreHiH TyciHAIp. Kanui MeH anioMuHuiA-

AiH, OTTEKMEH KOCUbIChIHbIH GOPMYAachiH KYPacTbip.
3. 3aTTblH, XUMUAALIK POPMyAackiH dpTYpAl sjicTepMeH
KYPaCTbIpy anropuTMiH Xaca.
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KopbiTbiHAbL. XeTicTiriHai 6arana

- CeH Kali cypakTapfa AypbIc Xayan 6epgin?
- Kaii cypakTtap ceHfe KUBbIHLLBLABIK TYFbI3Abl KSHE HEiKTeH?
- Onapfa cabakTaH ThIC yakblTTa Yi >KyMbICbl PeTiHZe >Kayan bepin kep.

[llanTepiHe KecTeHi cbisbin an. 1-6afaHAa OKyAbIKTbIH Kipicne BeTiHae bepinreH oKy Makcar-
TapblH Xaz3. KanfaH 6afanjapaa bepinreH oibl XaafacTblpbin, 63 nikipiHai 6ingip.

MeH TyciHaim >xaHe
6acka okylwbiiapfa  MeH kebipek

KeMeK KepceTe JKaTTbIFYbIM KaXKeT.
anambiH.

MavraH KocbiMa
cabaK Kaxer,
cebebi ...

Binimimai apTTbIpy

MeH ... anambIH. @
YWiH ... KaXeT.

CyTeKTI anysbl kaHe
XWHay bl binemi,
OHbIH, 6ap eKeHiH
Asnengeit
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m MeH — sepTTeywimin

TypMbleTa KON aHbINaTbIH MeTanaap e E G e

MeTanaapabiH, GUsnKanbik KacueTTepiHe (NAacTuKanblk, CoFbIMABIABIK, Kemce, 6i30iH emipimizde
37eKTPeTKI3riTiK, 6epikTiK) GaiknaHbICTbl afam OHbI TYPMbICTa, 8HepKaCinTiH, Kandall eszepicmep
KenTereH canacbiHAa, MeAULIMHaAa, INEKTPOHWKaAa NaitjanaHadbl. Gonryo! MymKin?

AMepUKazarbl anioMUHUA KOM-
naHUACbIHbIH, Bac MeTanayprol
Sarap X. Aunkc: «BalwMHmoH
MOHYMEHTIHIH KaKnaFbl antoMu-
HUA 8HepPKaCiBiHiH, «iHXy-Map-
KaHbl» 6oAbin Tabbinagb» Aen
aiftTbl. Ce6ebi BalwMHITOH MOHy-
MEHTIHIH >KoFapfbl 22.6 cM Geni-
i anloMUHWIA NUpaMUAacbiHaH
Typaabl. ANOMUHUA KaknaFbl
ecKepTKilW YWiH XaATapTksilw
peniH aTkapazyl.

CypeTTe KepceTiireH MeTanjapAbl ata. KepcerinreH saTtap ywiH MeTanablH, KaHAal Kacuettepi
MaHbI3/bl eKeHiH TyCTHATPIHAEP.

KaTTbl XXoHe ap3aH >KaH6bIp CybIMeH apekeTTecneiai

10.5% xpom XUMUANBIK 3aybim Ky6bipaape!
> ‘ﬁs' Jymcax 6onam  mom 6acnalimeis Bonam
5 S
- TOT Bacnaiabl
mauuHexacay 6onart Kyiimanapei acxaHanelk acnanmap

KeMipTek

"o TEMIp MbIPbIW MbIC antoOMUHUN el

MbIpbiw neH memipdiK Kocnace! \ ~_—» KaTTbl 9pi XeHin
anomunnK ywak 6enikrepi
MbiC Tamak canyfa

ommekneH apekemmeckeH ke3de
MbIpbiLL OKCUOIHIH Kabblpwiars!

myainedi T~ Temip KaKCbl 6aktepusnap apHanFaH
eTKisriwrep kebeiimeiiai KoHTeliHepnep
My3bIKabIK 3/1ekmpemKisaiw acxaHa K Il -
2a/1b8aHU3AUUA acnanmap cemmdap eidbicmaps!

N

e .
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EA Cymx reiroMrex

Cen:

Byn Tapayaa:

¥ cyTeK neH oTTeKT anyabl KaHe KUHayabl;

V' cyTek nen oTTeKTiH, dUsMKanbIK kaHe
XUMUANBIK KACKETTERTH 3epTTelciH;

' BeliManiM aneMeHTTepATH OTTeK XaHe

CyTeK KOcbinbiCTapbIMeH apekeTTecy

OHIMAEPIH BOoMmKaACbIH;

aaam eMipiHAeri 030H peniH TyciHAIpeciH;

ra3AblH, CaNbICTbIPMANbI

ThIFbI3AbIFLIH ecenTelciH;

KanbINTbl XXaHe CTaHAAPTTH! XKaFAaiaa

ras KkenemiH ecenTerciy;

XAMUANBIK TEHAGYNEP apKblabl rasAsiH, 3aT

MeLIepiH KaHe KeneMiH ecenTeiciy;

6enrini MoAb caHbl MeH apeKeTTecyLi

3aTTapAblH, Maccanapbl 6olibiHLa

KOCHIAbICTbIH, MOAEKYAaNbIK,

$OPpMyAachIH WblFapaTbiH 60AACkIH,

V' XUMMATIBIK 37EMEHT aTOMbIH b,
KypamblH ecenTeyal;
3NEKTPOHAAPABIH, aTOM AAPOCHIHbIH,
aliHanacbiHAa Kanak opHanacatbiHbiH;

¥ TaburaTTa XMMUANLIK 31eMeHTTEp
U30TONTaPbIHbIH, Ke3AECETIHIH;
OTTEKTIH MeTanAapMeH XaHe
BelimeTangjapMeH TOTbIFY api KaHy
peakuuanapbiHa TYCETIHIH;

¥ TOTbIFy XaHe XaHy YAepicTepiHiK epexwenirit;
SKaHy SKHe TOTbIFY peakLiuanapbiHblH,
3K30TEPMUANBIK YAEPIC eKeHiH BineciH,

N R B RE

Cen:

OTTeKTIH aTMocdepajarbl XaHe
AnTocdepasarsl MeawepiH;
OTTEKTIH AaNNOTPONUANLIK TypesrepicTepiH;

v
'
¥ 030H KabaTblHbIH penit;
v
v

CcyTeK NeH OTTeKTiH, GU3UKanbIK CyTek NeH oTTeK rastapisai arperatTbik Kyigeri 6elime-
SKeHE XUMWANBIK KACUETTEPIH; Tangap ekini 6o/bin Tabblaagbl. CyTek—ep Xy3iHieri eH
«Ta348PAbIH, CaNbICTbIPMaNb! KeH TapanfaH aneMeHT, KyH MeH XYNAbI3AapAbIH Herisri
ThIFbI3AbIFbI YFbIMbIH BineciH, Kypaylbicbl. OTTeK — 3Kep KblpTbiChl MeH rMApoche-
paHblH, Herl3ri Kypayuibicel. CyTek neH oTTek KenTereH
TipeK cosaep MeH yrbiMaap: KOCBINbICTAp KYPaMbIHAA Kesjecep, anaitpa ic xy3in-
A€ TYPAT KOCbIAbIC KYpaMblHAa 3PTYPAT pen aTkapassl.
OTTeK; eyTekiKatly peakuuach), TOTEIEY peakuu® OTTeK aiiHanbiMbiHAa KYH 3HEPrUACHIHbIH, peni 30p.
ACbl, KOCbNY peakUMACh], albipblly peaklnacs, ATMochepaHblH, acTbiHFbl KabaTTapbiHaa oTTek $poTo-
TOTIKTbIPFbILL, TOTHIKCHIZARHALIDFLILL, 81N0TPO- cuHTes yaepiciHiH HaT/kecHge Ty3inea).
MUAABIK TYPe3repic, raablH ca/blCThl pMasibl Thif bi3-
AbIFbl, MOAAPLIK KONEM.

Kanaii ofinalicei, cymek nes ommex
Koceureicmapda Kandail pes amkapader?

TlsHapanblk 6ainaHblcTap

«Teorpadusy KypcbiHaH ceH aTMochepa Kypblabl-
Cbl MeH KypamblH 6ineciH. ATMocdepaHblH, Heriri
6oiri — a3garaH KOCNachl 6ap rasgap KUbIHTbIFbI.
«BUOAOTUAY KyPCbiHaH CeH aF3ajarbl TaFaMHbIH,
KOPbITbINYbI, Heri3HeH, TOTbIFY YAepICT ekeHiH, an
aTMocdepajafbl OTTeK aitHanbiMbl GpOTOCUHTES
YAepici HaTUKeciHAE SKYPETIHIH BineciH.

CeH 6ineciH, 6e?

TbiHbIC aAy, TOTbIFY KaHe KaHy yAepicTepiHe KaTbica-
ThiH OTTEKTiH OPHbl TABUFATTa G UTOMIAHKTOH apKbUbl
TOABIKTLIPbIALIN OTbipagbl. 70%-AaH apTbik 6eiHin
LWbIFaTbIH OTTEK GUTOMAGHKTOHHAH afblHazbl.
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_ MeTanpapAbIH, 3neKTPOXMMUANLIK KepHeYiHiH, KaTapbl
'Li K Ba Ca NaMg Al Mn Cr Zn Fe Co Sn Pb H Cu Hg Ag Au

Merangapabi TOTHIKCbI3AHABIPFLIL KACHET] HaWAPAaiiaLI
ol v

MetannapapiH, 6encex
KaTapbl — cynbl epitiHgige
SKYPETIH XUMUANBIK peakiina-

AaFbl TOTHIKCHIATHY KacHeTIHE Gyl epiTiHAiAe METANN KATMOHAAPLIHBIK TOTBIKTIPFBILL KACUET HalliapAaitas!
calikec MeTanabIH opHbl GeliHe-
JeHreH Katap.
ToThIKCBIZAAHY KacueTi — 11
[ ]

aTOMHbIH 3/1eKTPOHAAPbIH Bepy [0
KacveTi. DnekTpoHAapabl Gepy
yAepiciHAe aToM TOTbiFazbl. 2 1

Henixmen 6ipirui
opeir 6oc myp?

CypaKTap MeH Tancbipmanap

1. ToTbiKcbi3AaHy KacueTi eAayip XKofapbl Me- 2. KaHAal MeTanzblH TOTbIKCbI3AaHY KacueTi efayip

Tanabl aHbiKTa: KOFapbl eKeHiH aHblkTa. XKayan 6epy yuiH xu-
a) K MUANbIK INEMEHTTIH NePUOATLIK KecTeciH XaHe
@) Na; aTOMHbIH, KYPbUNbICh! Typasbl 6iAIMIHAT naitganaH.
) Ni. XKayabbiHabl Herizge:

a) Na;

a) Al;

) Mg.

3. MbipblwTbiH, BepinreH 3atTapMeH Xypyi 4. MeTanjapabl 6enceHainik KaTapbiHa cyleHin,

MYMKIH XUMUANbIK peakLna TeHAeyaepiH SKYPYT MYMKIH 8peKeTTecy caHblH aHbiKTa.
Kypactbip: Caw + 2H20‘(7 —>Ca(OH)2wm + sz

a) Kanui HUTpaTbIHbIH epiTiHAiCiMeH;

a) koBansT (1) XxnopUAIHIH epiTiHAICMeH; 3Crg * ZA‘(NOQ“(W?_) 30(NO3)2W=‘7 * ZA‘W

6) T3 KblILWKbIAbIHBIH, epiTiHAICIMeH; Mgw & 2H20m _’Mg(OH)zw o sz

E) CcyblK CyMeH. CuCly .y + Nigy =NICL o+ Cuy
Cuig, +2HC oy =S CUCL oL

QU+ HO,, ~CuO, + H

20
5. OXeCiHIH caHabiFblHaH Hemeped «Tyanap» MYCIHIH Taybin anabl. ColpTTait
KapaFaHAa MyciH KoAaAaH XKacanFar cuaKTbl, 6ipak Keli6ip epiH ToT BackaH.
Hemepeci MyCiHAT TOTTaH TasapTein, 6oMallakTa Koppo3uaAaH KopFaMakLubl
60a4bl.
A, MyciH HepeH xacanfaHblH 60/1Kan Kep.
. bepinreH TisiMHeH KaXKETTI 3aTThl TaHAa: erey, ereykym Karasbl, JaHeKep-
neril, KacblK, kenemi 500 MA-AIK bIAbIC, KbICKbILL, KalLUbl, KoAFar, Ke3in4ipik,
CIMPT, Uiccy, cy, MbIC KYNOPOChIHbIH (MbIC cyabhaTbl) KpUCTanAapsl, ac Ty3bi-
HblH, {HaTpuii XNOPUAT) KpUCTanjapbl.
B. 3epTrey >kocnapbiH KypacTbip. KCNepuMeHTT! XKyprisy kesiHge kayincizgik
TexHWKacbiMeH BainaHbicTbl KayinTi eckepy Kepek.
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m Xumusanbly peakuusinapaarbl
SHeprus esrepici

CeH 3HeprusHblH, elikaiaa sKoFanMaiTbiHbIH, Tek 6ip KyiaeH ekiHwi
Ky#re aitHanaTblHbIH 6ineciH,

XKaHy KesiHAe KoMip SHepruackiHbIH Kopbl KaHaai Typre
ayblcagbl? JHeprusHbIH ciHipinyiH Hemece BeAiHYIH KepceTin, peakLua TeH-
A€YTH a3,

SHepreTukanblk e3repic neH GepinreH yaepictep apacbiHiarbl calikecTikTi
aHblKTa.

1-CypeT. SHePrtaHbIH, aiHamyb

PeakumAHbIH Xblay 3OOEKTIC KopCceTinreH XMMUANbIK pe-
aKUWA MepMOXUMUAALIK peakyus Aen atanagbl. MyHaail TeH-
aeynepai xolay sddektici +Q (Q) benrinepimer besrine-
Heai Hemece by 3ddeKTiCiHIH caHAblK MOHI Xasbliazbl.
TepMOXUMUAALIK TeHAeYNepAe 3aTTapAbIH arperaTTbik Ky
KepceTineai.

CypetTe KanbLuii kapBoHaTbiHbIH, cuHTes! (1) XaHe alibl-
pblAaybl {2) KepceTiareH.

KanbLui KapBoHaTbiHbIH aiblpbliy peakLUach!:

Can-v-COﬂr?:CaCng-v- 177 kX

BepinreH rpaduktepgeri peareHTTepAH SHepruAcs! Kanai esrepesi?
Byn yaepicTepaiH alibipMallblabifbl Heae?

S 2 Brac CaCO, Kei3asipMaii-ak aiibipbinysl MyMKiH 667
CaO any yuwiH eHApIcTiK XaFaainap kaHAal 6onybl kepek?

Oye wiapei
Hemece
YIIaKMbIH,
ayara
Kemepinyixe
He acep
emedi?

Typa peaKkuusHbIH, Kby
addekTici apKawaH Kepi pe-
aKUUAHBLIH, Kapama-Kapcbl
GenriMeH KepceTinreH >xpiny
addexTiciHe TeH.

Ca0+CO,

SHeprus, E

aE

177 kx
CaCo

YakpT, t
. KanbLmit Kap6OHaTbIHbIH, CUHTe3]

SHeprua, E

Ca0+C0O,
177 ki

aE
CaCo,

YagpiT, t
2. KanblLni KapBoHaTblHbIH,
alblpblnybl

2-cypet
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EN Cy — 6iperen 3ar

Cen:

v CYAbIH, arperaTtTblK, KyW/iepiH;

V' cyAblH GpUBMKaNbIK KacneTTepiH;

v CYAbIH, epiTKiLl eKeHiH;

v CyAbl MeTasgapMeH onapAablH 6esceHainirine
opali apTypAi oapekeTTeceTiHiH 6ineciH.

g
|
-4
1]
3
<
B

cyAblH, 6ipereii KacneTTepiH;

CyAbIH, KalHay HyKTeci KaJlail aHbiKTalaTbiHbIH;
OKCUATEPAIH CYMeH peakLuUAachl

KesiHAe KaHAal 3aTTap Ty3iNeTiHiH;

CyAblH, TaBufaTTarbl aiiHabIMblHA&FbI

Heriari yaepicrepai;

CYAbIH, HETI3r NacTaHy Kesaepi MeH

OHBbIH, KOpLUafaH opTafa acepiH;

KbILLKbIJ >XaH6blpAblH, Kasiali

Ty3ineTiHiH 6ineTiH 6onacbiH,.

A N S S

Cen:

CYAbIH, CyTeK OKCUAi ekeHAIriH ganenaeyai;
TaburaTTa XKypeTiH XUMUAJbIK, peakunsanapabiH,
TeHAey/iepiH cMnaTTayibl XXaHe >KasyAbl;

cyAbl BipHelle aaicneH TaszapTyabl;

epireH saTTbiH, Maccanblk, yaeciH

ecenTeyai 6inecin.

RSN

Tipek cezaep MeH yFblMAaap:

CcyTeK OKCUAI, cyAblH, aliHasbiMbl, >XepacTbl cyJa-
pbl, 6&TTiK Kepiny, MEHLUIKTI XXblJly CblAbIMAbIJIbIFbI,
cyAbl TazapTy, KbILKbIA >aHObblp, aHTpornoreHAaik
dakTopnap.

TsHapanbiK 6amtnaHbiCcTapP

«Buonormsa» KypcblHaH ceH epecek agaM afsacbiHAa
wamMamMmeH 60%-aaH 75%-fa AeliiH cy 6onaTbiHbIH
6ineciH. Mbicanbl, maccacbl 70 KunorpaMmm agam
af3acblHAa WamMmameH 42 anTp cy 6ap. Agam af3a-
CblHAafbl cyAblH, Kern mMeswepi 6i34iH >kacyluana-
PbIMbI3AbIH, iLWiHAe 6onaabl.

smem g
XKepdi «cy Fanamuwiaper» den amayfa
60s1ade1 ma? Cyder 6acka zamner
anmacmelpyfa 6oaader ma?

«KapartbuibicTaHy» KypcbiHaH cy TabufaTTa yw arperat-
TbIK, Kyae kezgeceTiHiH 6ineciH. OcbifaH 6aliflaHbICTbl
cy TabufaTtta 6ip arpearaTtTblK, KylaeH eKkiHwiciHe oTin,
yHeMi aliHanbiMaa 6onaabl. Bya Tapayaa ceH cyAbiH, X1-
MUANBIK, 3aT peTiHae Giperei KacneTTepiMeH TaHblca-
TbiH 6onackiH,. Cy canacbiHblH TEMeHAeyi KaHe e3eHaep,
apbiKkTap, Kesiaep, TeHizaep MeH MyxuTTapfa apTypJi
bUzMKaNbIK, XUMUAJIBIK HeMece BMONOrUAANLIK, 3aTTapAblH,
TYCYi apKbl/ibl 1acCTaHybliH XX®He OHbIH, KOpLUafaH opTafa
acepi cnAKTbl NpobaemanapbiMeH TaHbICACbIH,

Cy Typanbl Kbi3bIKTbl A€peKTep

1. >Kep 6eTiHiH WamameH 70%-blH Cy ajbin >aTbip.

2. Tyuwbl cyablH 90%-aaH actamMbl AHTapKkTuaaaa
LUOFbIpAaHFaH.

3. [AyHuexysiHaeri antbl agaMHblH, 6ipeyiHiH, aybi3-
cyfa YHeMi Ko/bl >eTe 6epmenai. byn, >kannbl
anfaHaa, wamameH 884 MUANIMNOH agam.

4.  ATAaHT MYXUTbIHbIH, CyblHAa TbIHbIK, MYXWUT CyblHa
KapafaHia epireH Tyzjap MeJillepi eTe Keor.

5. KepikTep MeH aTxkanamaHAap cycblz TyliegeH e
y3aK, yakpIT LWblgal anagbl.

6. AJdaMHbIH MUbl opTa ecenneH 75%, cyneri — 25%,
KaHbl 83% cyaaH Typaabl.

Cy TipwinikTiH, Hopi 6boabin Tabbliaabl. XKep
GeTiHAET TYLLbI CYyAbIH a3aafaH MeJilepi faHa
cyWbIK Kyliae 6onaabl. KentereH Tylibl Cy My3-
AbIKTap MeH >KepacTbl cy/lapblHAA.

Fanbimpap Llepepa fanamMwapbiHAa CyAblH, KON MeJ-
wepi 6ap eKeHAIriH aHbIKTafaH, osap HerisiHae My3
KYWNiHAEe cakTasfaH.
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m Peakums XbinaaMablFbiHbIH, ©3repyiH 6omkay

Peakuus XbingamabiFbiH 6osnKay XUMUANLIK YAEPICTIH,
MYMKiH HOTVDKeepiH WamMaMeH binyre MymMKiHAIK 6epegi. Keii
XaFgaliga KyHaeniKTi TypMbICTa HeMece eHAIpicTe OpbiH anatbiH
YAepicTepgi XblAgaMaaTy He KepiciHiie Bastynaty kaxeT 6ona-
Abl. Kipic kenemi Wwhifbic kenemiHeH apTblk 6onfaH xafgaiga
OHAipic SKOHOMUKaNbIK TYpPFbiAaH TMIMAT 60.1bIN caHanagbl.
XMUANbIK 3aTTapAbl anyAblH 3KOHOMVIKaNbIK, TUiMAiAir peakuma
Xbl1gaMabIFbiHa 6aiinaHblcTbl. COHAIKTaH andblH ana peakLmns
XKbLIAAMABIFbIHBIH, MblHagali GpakTopaapFa:

e opekeTTecylli 3aTTap TabufaTbiHa;

*  onapabiH KOHLEHTPALMACh! MeH ra3 KbICbIMbIHA;

« TemnepaTypara;

«  KaTTbl basaHbIH HeTTik aygaHbiHa Toyenginiri septrenedi.

CeHAep XUMUANBIK peakLmua KbiAAaMAbIFbIH Kanal aHbikTay
KaxeT ekeHiH GineciHaep:

A + B = eHimaep
Mblcanbl, CyAbiAToIFaH TY3 KbiUKbLAbI MArHUiA TacnackiMeH apekeTTeceal.
PeakUma KbiNAaMAbIFbIH aHbIKTay YLiH 6eAiHIN skaTKaH cyTek kenemi 6ipiHLwi
80 ¢ apanbiFbiHAA eALIEeHIN OTbipFaH.
paduk kemerimeH skaHe 6epinreH Tapay GolbiHWa 6iniMaepiHAT KonaaHbin,
cyTeK Ty3inyiHiH opTalla XblAAaMAbIFbIH aHbiKTaHAap. TonneH GepinreH
peakLUa XKblAAaMABIFbIH apTTbIPY XKOAAAPbIH TafKblaaHAap.

BipAeli skarfaiiga keneci peakuuanapablH Kalcbichl XKblAAaMblpak, Kypeai?
Henikten? A, B, b, B xafaaiinapbiH canbicTbipbiHAap. PeakLua TeHAey epiH
KkazbiHAap. KOpbITbiHAb XacaHAap.

t=30°C
CyMblATbINFaH TY3 KoHueHTpai Ty3
| __j KbILUKbIAb! | __j KbILUKbLABI
| Kanbuui 1 Kanbuuni
I KapBoHaTbIHbIH, I KapBoHaTbIHbIH
TyHipwikrepi A YHTaFb! )
=60 °C
CyMblATbiNFaH Ty3 KoHueHTpAl Ty3
| __j KbILUKbIAb | __j KbILUKbLABI
- KanbLuin 1| Kanbuui
|- kap6oHaTbiHbIH .| kap6oHaTblHbIH,

TyHipwikrepi B YHTaFb! B

5-cyperT. Peakumns XblngaMabiFbiHbIH 9pTYpAT bakTopnapra Tayeaainiri

©ndipic muimdiniein
apmmuipy Yitin feibiMu
uBesnapdei Kasail
Kondary Kaxem?

2-cypert. TexHONOTUANLIK YAepicTep

CyTek kenemi, cm*

f 20 30 40 S 60 70 80

YakpiT, ¢
3-cypert. CyTeKk KenemiHiH yakpiTka
Teyenainiri

T Tasau wnpuy,

EE==0 -~ Pearenrep

4-cypet. Peakuua XblAAaMAblFbIH
eAleyre apHanFaH Kypbinfbl
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m KeMipTekTiH, TYpaKTbl
AVOTPONUSINLIK Types3repicTepi

Anmas TaburaTTa XeKe KpUcTangap HeMece KilLiKeHTalh eciHainep TypiHae
Ke3zgeceai. ANMazabiH, KYHABIbIFEl — OHbIH, 34eMiiriHAe FaHa emec, COH-
Jal-aK oHbIH, KaTTblablFbiHAA. 1811 Xblabl Hemic FaabiMbl Ppuapmux Mooc
MUHepanaapablH KaTTblAblFbl OOMbIHILE WKanaHbl YCbiHAL. A/iMa3 — eH,
KaTTbl MUHepangbiH 3TanoHel — 10 6ann, rpaput — 2. ©Te epTe 3amaHAa
rpaduTTi sLeKel XaHe KepaMuKanblK 3aTTapabl 605y YLLiH MUIMeHT peTiHAe
naraanaHgel. Anfaw pet rpadutti kapbiHaawTapabl Weissicta XlI Facbipaa,
an Eyponaga Tek XV-XVI faceipnaapaa >aca 6actagbl. AHranaga rpaduTTi
e3ekTepai H6afanbl MeTangapMeH OoNan KeMKepreH.

Henikmen kemip
anmasoaH eme ap3aH?

CypeTTe MeTaH, MpoMaH XaHe KeMipPKbILLKbI rasbl MOseKya-
NapblHbIH Wape3seKTi MoAenbaepi 6epinreH. KeMipTek aToMbl KOCbIbICTaPbI
MOJIEKYNaNaPbIHbIH, KYPbIIbICEIMEH TaHbIChIM, XUMUAALIK BalinaHbicTapablH
CaHbl TypaJibl KOPbITbIHAbI Xaca. HenikTeH KeMipTek aToMbl MOJieKy1aAa Xu- . .
MUANBIK BaiANaHBICTBIH, OCbIHAAN MeILLEPIH TY3ETIHIH TYCiHAIP. XKayabbiHAbl  1_cyper. AiMas xaHe KeMip
KeMipTeK aTOMbIHBIH, KO3FaH KyRiHAEer 31eKTpoHAapAblH 6eniHin Tapanysl
apkblabl ganenge.

@

. . 3P
MeTaH, NponaH XaHe KeMipTeK ANOKCUAI MOeKyNanapbiHblH,

MOgenbAepiH KypacTbIp. & %
‘ L)

MerTaH, CH4 Mpona, C3H8

@ By

2-cypeT. MeTaH, nporaH XaHe cy
MoJieKy1anapblHblH LLape3eKTi
MOZefbAepiHIH cypeTTepi

Anmas 6ex epacbummin,
a/1IeMeHmMmIK Kypamel
6ip, 6ipak kacuemmepi
apmypai. MyHoel kanaii
myciHdipyze 6on1adb1?

o iy i,
“TEEY Mooc wkanace S Ea.
Anmas 6eH rpaduTt — KeMipTekTiH,

TYPaKTbl aAN0TPOMNUANbIK TYPE3-
repicrepi, onapAblH aToMAapsbl

ia SepTTe! PRIV rpaduTTiH, KpUCTaniblk, TOpAapbIHbIH, KyPblabICbIMEH
TaHblc. AMa3 6eH rpaduTTiH, GU3MKasbIK KaCUETTEPIH CanbICTbipaTbiH KecTe

KypacTeip. !
apTYPAI MOAeKynanap Hemece
. ) ) ) aTomaapbl SpTYpAi peTneH 6aii-
I
ia ep'r're. KeMIpTeKTII—I, dursmkanbik KacneTTepiH 3epTTe. NaHbICKaH KOChIIbICTAPbIHbIH,
Kemip MeH rpaduTTiH, dpU3MKanbiK KacMeTTepiH CanbICThIp: TYCi, KATThbIIbIFbI, KpUCTanAapbiH Ty3eai.

CyAa epiriLTiri, 3AeKTPeTKI3riWTiri, agcopbumnanbik, kabinetTiniri.
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Annotponuansik Typearepic-
Tep — 6P XMMUANbIK 31eMEHTTeH
Ty3iAreH, TYPAT KYPbIAbICKA XKaHe
Kacuetke e apTypai 3aTTap.

4-cypet. O30H KabaTbIHblH BY3blaybl

BeHecysnaga Mapakait6o
KONIHIH YCTiHEeH y3aK yakbiT
60Mbl, acipece, MaMblp XaHe
Ka3aH ainapbiHAa TYHTT yakbiT-
Ta Y34iKei3 KyH KypKipeyi ke3iH-
Ae paspasTap Galikanagbl. byn
Xepal Tponochepanslk 030H
reHepaTopbiHbiH, ipi Kesi gen
aTaiabl.

M8TIHAT OKbIM, OTTEKTIH anN0TPONUANbLIK TYpesrepicTepi

KACWETTEPTHIH, CanbiCTbpManbl KecTeciH KypacTbipbiHAap.

«TaBuFaTTarbl OTTEK aiHaNbIMbl» AereH cbi3BaHbl 3epTTe.
SneMeHT aHanbIMbIHbIH KeM AereHae Y 6afbiTbiH aHblKTa.

KOHAGHCAUMA €——— aTMOChepanbik
aTMochepanbiK

H,0
SKaybIH-WALLbIH /

acimgikTep MeH
TONbIPAKTEIH GynaHyk!
potocumTes _—¥ ATMOChEpANLIK O,
Kesinge

GoaiHerin

eimaikTep
clHipiciL CO,

L
Kary
A somaccarin
a4 ¥y
aCiMAIKTEp MeH

KAHYAPIAPALIA Y ApNADBIH blAbIpaYybI

ThiHbIC anYbl

5-cyper. TabuFaTTarbl OTTeK aifHanbiMbl

YCbIHbIAFAH 31EMEHTTEP apachiHaH OTTEKTIH aANOTPONUANLIK KOM-
BUHALMACHIH TaHAa:

Q, xaHe O; OxxaHe O O, kaHe O,.
ANNOTPONUANLIK TYPE3repic Typaibl AYPbIC YCTaHbIMAL! TaHAa:

Bipaelt KacneTke, SPTYPAT KYPbIAbICKa Ue, 3pTYPAT 3NeMeHTTep-
AEH Kypanaabl;

6ipAeit KacueTke, Kypblabicka We, Gipael 3neMeHTTepAEH
Kypanaasl;

apTYpAT KacueTke, Kypblibicka We, 6ipaeit snemeHTTepAeH
Kypanaas!;

APTYPAI KAcKeTKe, Kypblabicka Ue, apTYpAl 3NeMeHTTepAeH
Kypanagsl.
Erep 20 °C TemnepaTypaga WaMameH 9 Mr/AM® oTTeK epuTiHi Gearini
60onca, 800 MUTp cyAa epireH oTTek MeALIepiH aHbiKTa.
O30H BaKTepULMATIK KacUeTKe 1e, 0Nl 030HATOP KYPbIAFbICHIHAA
CYAbl 3apapCbi3AaHALIPY YWIH KoAAaHbIAaAL!. O30HATOP apKblbl
300 rpaMM oTTeK eTKisreHi 6enrini 6oAca, Ty3ineTiH O30HHbIH, 3aT
MerLuepiH ecente. O30H HeAiKTeH 3anancbi3AaHablpy KabinetiHe ue
eKeHTH TyCTHATp.
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Ca]'IbICTprMa]'IbI
MoJieKynasblK
Macca

6epinreH MosnekynaHbiH '>C aToMblHbIH, 1/12 GeniriHeH KaHLwa ece ayblp
eKeHiH KepceTeTiH eJllLeMi oK, LWama.

CaHgblK KaTblHaC

BacTankpl 3aTTapfblH, 6HIMre TOAbIK allHaNybIHa KAXeTTi aTOM HeMece
MOJIeKyNa MenLepi.

Cananblk, peakLus

3aTTbIH, peakLUsbIK opTaja 6ap HeMece XOK eKeHiH Benrini cunattamanap
apKblNbl aHbIKTayFa 601aTbiH peakLus.

T

TepMOXI/IMI/Iﬂ]'IbIK
peakumna

3Heprus e3repy (6esy HeMece CiHipy) apkbl/ibl XXYPETIH peakupsnap.

ToTbify

aTOMHbIH, Hemece aToMAap TOBbIHbIH, 63 31eKTPOHAapbIH 6epyi
HaTUXKeciHAe ©3 BaneHTTIAIMNH ecipyi apkplibl cMnaTTanaTbiH XUMUSbIK,

vaepic.

TOTbIKCbI3AaHAbIPFbILL

TOTBIKTBIPFbILLKA SN1EKTPOH(Jap) 6epeTiH aN1eMeHT HEMECE KOCbIbIC.

TOTbIKTprFbILLI

TOTbIKCbI3AaHAblpPFbIlUTaH 31€KTPOH Ka6bIﬂAaIZTbIH INEMEHT HEMECE
KOCbLAbIC.

Typa peakuus

©HiM Ty3iny 6afbiTbIHAA KYPETIH peakLms.

Tyz KbILLKbL1 MOJIEKYacbiHAa CyTeK aTOMAAPbIHbIH, MeTal/l aToMbIMEH OpbIH
ayblCTbIpy peakLUsACbIHbIH HOTUXKECIHAE TY3iTeH MeTasl KaTUOHBI MeH
KbILUKbL1 KaNAbFbIHbIH, KOCbIbIC.

TYTKbIPABIK MOJIeKyNaHbIH, CbIPTKbI KYLLiHiH, acepiHeH cYMbIKTbIKTbIH, ©3repreH
dopMacbIHbIH, KOAAHbINATBIH Kyl BafbiThl 6OibIHILA 60C OpbIHFa
ayblcybl.

(1]

doTocuHTE3 >KapblK SHEPIUACHIHbIH, XapblK, dcepiHeH OpraHuKablk 3aTTapabiH,
XUMUANBIK, BaiinaHbic SHepruscbiHa altHany yaepici.

X

XUMUANbIK TEHAEY

XUMUSAIbIK, peakLUAHbIH, XUMUSIbIK GopMynanap, caHabik,
KO3DULMEHTTEP KaHe MaTeMaTUKabIK TaHBanap apKbiibl LWApTThb
»azbachbl.

XMUAnbIK,
Tene-TeHaiK

Typa »aHe Kepi peakLumsHbIH, XblagaMabliKTapbl 6ipaeit 6ofFaH Xafjainaarbl
SKYWAEHIH, KYMi. XUMUANBIK Terne-TeHAik KesiHge 6acTankbl >KaHe COHfbl
©HIMHIH, Me/LLepi yaKbIT eTe e3repMeitai.

XUMUANBIK 3N1eMEHT

3NEKTPOHABIK Kaybl3 KYPbIIbICh! XaHe 84po 3apsibl 6ipAelt aTomMaapabiH,
SKUBIHTBIFbI.

c)

3K30TepMI/Iﬂ]'IbIK
peakumns

3Heprus 6eniHy apKblibl XXYPETiH peakLusaap.
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Cy — 6i3AiH fanamMllapbiMbI3fa eH Ker TapaifaH 3aT.

A. Cy MoneKynacblHbIH, GOPMyAachIH a3 OChl KOCBLBICTBI HOMEHK/aTypa
6oMbIHLLA aTa. [11

@. CypeTTe cy MONEKyAaCblHbIH MOAeNl KepceTinreH. KypamblH a3 XsHe BaJeHTTIK
By phbILLBIH KOpceT.

[1]
Cy bipereii kacueTTepre ve. ¥CbIHbLIFaH TYXXbIPbIMAAPAbIH, iLLiHEH AypbIC KSHE JypbIC
eMec TyKblpbiMaapasl benrine.

TyKbIpbiMaap | Aypbic Aypbic emec
Cy xofapbl kapaii afa anagbl.

Cy bl TbIFbI3AbIFBI KbI3AbIPFaHAa apTazbl.

Cy bl ThIFBI3AbIFBI KaTKaH Ke3e afAblMeH apTagbl, cofaH KeliH
azaszbl.

Cy 100°C-TaH >xofapbl TeMnepatypaga bynaHazbl.

[2]
OkyLUbl CyAbIH KacueTTepiH 3epTTeligi. OfaH eki— b xoHe B yarinepiHiH kaabinTbl aTMochepaliblk KbICbIMAafbl
KaiHay xsHe KaTy TemnepaTypanapbl 6oiibiHILa gepekTep KecTecdi GepinreH.

Yari | Kaiinay Temnepatypacsi °C Katy Temnepatypacl, °C
b + 100 0
B + 101 -3

bepinreH yarinepAiH Tasanbifbl Typanbl KOPbITbIHAbI Kaca. ©3 KOPbITbIHAbIHAbBI TYCIHAIP.

[2]
CypeTTe Cy MofeKy/ianapbl apacbliHafbl baiinaHbICTbIH, Ty3iny chizbackl kepceTiareH. KaHaai kacuer cy mone-
Ky/NacblHbIH, MoJieKynaapanblk, GaitnaHblc Ty3y kabineTiHe Tayengi?
AKKbILTBIFbI.
XKoFapbl Xbl1yChIABIMABLIBIFbI.
Mengip.
beTrik TapTbiny. .
. Tek kaHa 1, 2, 4 aypeic.

. Tek kaHa 1, 4 gypbic. - . . 3.

Tek 2, 3 aypbic.

TR srwN=

Tek 2 faHa gypbic. [11 s
Cy — eTe XakKcbl epiTKill. byn kacneTi eHepkacinTe XsHe MeauLMHasa . .
epiTiHAinep AaibiHAaY YLUiH kKoagaHbLaAbl. Mblcanbl, HU3MONOTUANBIK,
epiTiHai — 0,90% HaTpuil xN0pUAiHIH cyaafbl epiTiHgici. 250 r dusmono-
TMASBIK epiTiHAT AalibIHAAY YILIH KaHLLa HaTpUIA X1OPUAIH e1Lley KaxeT

ekeHiH ecente. XayabblH JanTepiHe Xas.
)Kaya6b/[ ) 2]

Cy — KyH 3Hepruachl scepiHeH ociMAiK CUHTE3AelTiH OTTek Ko3i. POTOCMHTES peakKLMACBIHBIH TEPMOXUMUSIBIK,
TeHAeYiH Xa3. [11

CyAbIH, TaburaTtrarbl aliHaAbIMBIH CMNaTTa.

[3]

[1]
[1]
Bapabifbi [34]

CyablH TabuFaTTafbl aliHa bIMbIHBIH, MaHbI3bIH >Ka3.
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5. Okywsbl kenemi 1000 ma cyabl 23 °C-TaH 80 °C-ka AeiiH KbI3abIpy YILiH Maccanapbl 6ipAei yiI Typi OTbIHABI
naigananabl. OKyLIbIHBIH anfaH ToxXipubenik AepekTepiHe Tangay >kaca. bepinreH KemipcyTekTi OTbIHAAPABIH
TUIMAINIT XKOHIHAE KOPbITBIHABIHBI TY>KbIPbIMAA.

OTbIH Typi 100 M1 CyAbI XKbLILITY yaKbITbl, €
Afaw kemipi 150

beHzunH 168

MponaH 82

[2]
6. Yiinepre kybbipsapMeH XeTKizineTiH Tabufn ras 98% meTaHHaH Typadbl. MeTaHHbIH aya KypamMblHAaFbl OTTEKMNEH
peakuMAChIHbIH HaTUXeCiHAE Kon Melwwepde Xblny besiHesi. COHABIKTaH OHbI TYpMbICTa Tamak, nicipy, cyabl
XKBUIBITY YLUIH NaiganaHazbl.
A. MeTaHHbIH, XaHybIHbIH TEPMOXUMUASIBIK TEHAEYIH Xa3 XaHe TeHecTip.

3. TonblK TOTbIKKaHAa 2]
5. Tonblk TOTbIKNafaHaa 2]
6.1. 3HeprusiHblH e3repyi 6olibIHILA METaHHBIH, >KaHy peakLAckl Kaik TUnke xaTagbl? 11
6.2. KaHy peakuMACbIHAA SHEPIUA Kanai Ty3iNeTiHiH TyCiHAIP. 2]
6.3. MeTaHHbIH To/IbIK TOTBIFY Ke3iHAeri )aHy peakLWACbIHbIH 3HEPTUS ©3repiciHiH rpaduriH beliHene. 2]

6.4. KeMipcyTeKTi OTbIHHBIH, >KapTbl/ai TOTbIFYbIHBIH, 6ip ©HIMiH X8HE OHbIH afaM af3acblHa SCcepiH cunatTa.
[2]

6.5. XKaHy peakumAchl, TBIHBIC a1y XaHe KOPPO3UsAHbIH opTak benrinepiH

ara. =
21 g
7. «XvMUANBIK Tene-TEHAIK AWHAMUKaAbIK CUNaTKa ne» AereH Nikipai [0}
TYCIHAIP. %
[2] z
8. Xumuanblk Tene-TeHAiK BeariepiHib cunattamacbiHgafbl 60C OpbiHFa E
icTi i " i ipi 7]
TWICTI co3aepai KoMbIN, AsNTepiHe KeLipin Xxas. (™ R (4G R
A. 3aTTapgblH, KOHLEHTPaLMACHI yaKbITKa, m
[1] 0 100
9. Typa peakLWAHbIH Xbl1AaMAbIFbl Kepi peakLMAHbIH XblNAaMAbIFbIHA 1]

9. CyTekTi anyAblH Heriri eHepKacinTik aici Tabuu razapl cy 6ybiMeH sHAey 6obIN Tabbliagbl. Peakuus TeHaeyi:
CH,+ HO & H, + CHOH
Peakuns peareHTTepi MeH eHIMAEPIHIH KaliHay TeMnepaTypanapbl Typasbl 4epekTepai (kecTe) KoagaHa OTbIpbir,
80°C TemnepaTypafa KblCbIMHbIH, >KOFapbliaybliHblH, TeMe-TeHAIKTIH, bIFbICYbIHa cepiH Goska. XKayabbiHabl

TYCIHAIP. [2]
PeareHTTep Kaiinay Hykreci, °C SHimaep Kaiinay nykreci, °C
MetaH CH, -161 Cytek H, -253

Cy H,O 100 MetaHon CH,OH 65

10. 2502® + Oz® = 2503@ + 198 kK XUMUANBIK peakLnA Tene-TeHAIMNH OHFa bIFbICTbIPY YLLIH:
a) KbICbIMABI KBTepy, TeMrepaTypaHbl TOMEHAETY, KYKIiPT TPUOKCUAIHIH KOHLEHTpaLMACkIH KebeliTy kepek;
2) KbICBIMABI TOMEHAETY, TEMMepaTypaHbl XOfapblaaTy, KyKipT TPUOKCUAIHIH KOHLEHTPaLMACBIH a3aifTy KaxeT;
6) KbICBIMABI KSTEpY, TeMMepaTypaHbl TOMEHAETY, KYKIPT TPUOKCUAIHIH KOHLEHTPaLWACkIH a3aiiTy Kepek;
B) KbICBIMIbI TOMEHAETY, TEMMEPATYPaHbl KOFapblaaTy, KyKipT TPUOKCUAIHIH KOHLIEHTPaLMACBIH kebelTy

Kaxer. [1]
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CeH TabuFaTTbl 3epTTEATIH XKapaTblbICTaHY FblIbIMAaPbIHBIH 6ipi 60/bIN Tabbl1aTIH XUMUAHBI
OKYAbl XanfacTblpachiH!

«XMMUWA» MSHIH OKy KopLUaFaH opTa KyrnusackiH TaHbln Gisyre >xaHe Tabufatra: aTmocdepasa,
cyAa, TonblpakTa >KaHe Tipi afsafapia kaHAal yaepicTep XypeTiHiH 3epTTeyre kemekTecesi. Kebici
YAbl, KYWAIPrill HemMece Tea TyTaHfbiL 601bIM TabblAaTblH 3aTTaPMEH XYMbIC iCTEUTIH BoFaHAbIKTaH,
«XMKA» NOHI ©3iHe epekLLe XayankepLuinikneH kapayabl Tanan etegi. XMMuagaH FulbIMU-KeHIHEH
TapasfaH sgebueTTepAi, 3HLMKAONEANANAP MEH aHbIKTaMasbIkTapAbl XoHe fanaMTop pecypcra-
PbIH NaitganaHa oTblpbin, TaYECi3 KaHe 63 BeTiHLe XaHa binim MeHrepygi yiipeHeciH, CoHbIMeH
Katap 3kos0rus npobseManapbiHbiH Tikenel «XuMua» NaHiHe KaTbiChl 6ap eKeHiHe KO3 XeTKi3eCiH,
Cebebi xumma KazakctaHgafbl WapyallblibIKTbIH, €H, ipi: XMW eHepKaCcibi, XuMus eHgipici, TycTi
MeTanNyprus, MUHepasabl TIHAATKBILLTAP OHAIPICi, MyHaA-ras XUMUACHI, NMoJUMEpPep XUMUACHI
xaHe T.6. cananapzblH Herizi 606N Tabbliazbl.

«XUMUs» NBHIHIH epekweniri — cabak, bapbiCcbiHAa XMMUANbIK 3epTxaHa MeH KabuHeTTe Kep-
ceTiniM MeH Toxipubenep kepceTinesi, 3epTxaHanblk, XaHe NPaKTUKabIK XYMbICTap XYprizineai.
O YWiH XMMUASIBIK 3KCMEPUMEHTTEP XYTi3y Ke3iHAe Kayincizik TeXHUKacbIHbIH epeskesiepiH Kai-
Tanan, kaTtaH caktay kepek!

By/l OKY/BIKTBIH, MakcaTbl — TEOPUASBIK XoHe NpaKTUKaablk, CUMNaTTafbl 3epTTey XKyMblCTapblH
OpbIHAaY apKblibl OKyLIbLIAPAbIH, BiAiMiH JaMbITy.

Opbip cabakTa bIHTaNaHABIPYLUbI cypak Gepinegi. OfaH GenceHfi spekeT, 3epTTey, Kypaeniiri
SpTYp/i TanceipManapbl Xeke HeMece ToMTa OpblHAaY apkbl/bl xayan 6epy Kepek.

Tanceipmanap MeHrepreH 6iniMai TyCiHy, kongaHy, Tangay, Xysere acblpy, 6afanay xsHe ped-
NeKCUA JaFabICbIH AaMbITyFa bafgapaanfaH. Opbip cabakka KOMMYHUKaTUBTIK AaFAbIHbI AaMBITYFa
BafbITTasfaH Tancelpmanap GepiareH.

OKyAbIKTbIH, 9p6ip TapayblHbIH, 6erii 6ip KypblibiMbl 6ap.

1. Kipicrne 6eTre Tapay TakplpbinTapbl Typasbl akrnapar bepisre.

2. CabakTblH TakbIpbINTLIK KOcapbeTTepi KipikTipireH oky 6afjapiaMacbiHbIH OKy MakcaTra-
pblHa CaiKec.

3. «MeH - 3epTTeywwimMiH> KocapbeTiHge OKyllblNapFa yCbIHbLIFaH Gafanay KputepuiiiepiHe
coalikec Xeke HEMeCe TOMThIK, 3ePTTey YCbIHbLIaAbl.

4. KopbITbIHAbI 6eTTe oKpbIN GiareH Tapay 6oiibiHILa «KopbiTbiHAbI. BinimiHai Tekcep>» geren
aiiapMmeH cypakTap MeH Tanceipmanap 6epiareH. XaHa aknapatTbl MeHrepy4iH ©3iHAiK XoHe
capanan XikTenreH AeHreliiHe apHaafaH eTKeH Heri3ri Ma3sMyHHbIH KbICKalla TyiiHIMeH askTanagpl.

5. KocbiMiwa peTiHae:

* 8-CbIHbINTaFbl «XMmMUA» NaHi HOMbIHLLA Heri3ri TYCiHIKTepaiH, raoccapmiii;

» XUMUAZaFbl eCcenTeynep KypacTblpblifaH. Ecentep GepinreH.
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KopbiTbiHabl. BinimiHai Tekcep

Bip Aypblc KayanTbl TaHAa

1. CykaTkaHja OHblH keseMi kanait esrepegi?

a) ewTeHe Goamaigel, e3repmeinai;
2) ynfasabl;

6) Kiwipeieai;

5] GapAIK Xayantap Ayphic.

2. CyaplH KaiiHay XaHe 6anky TemMnepatypachbl:

a) 100 °C nen 10°C;
2) 100 °C neH 25 °C;
) 100 °C nen 0 °C;
) 50°C nen 10 °C.

2. Cy monekynanapsl apackiHaarbl GainaHbic:

a)  MarHuTTK;
2] cyTekTik;
G) aneKTpocTaTMKabIK.

4. Cy —Tyccis, viccis, AsMCi3, keH, TapanFaH 3aT. Eki 31eMeHTTiH, eH, kapanaiibiM Kocblabickl. Cy oTTekTiH, 6ip aTo-
MbIHa KOCbIFaH CYTEKTIH, eKi aTOMbIHaH Typajbl.

(1) Cy MoseKyAackIHbIH, CypeTiH can, 6aiinaHbiC apackiHAafbl GypbiLIThl KSHE 3apAATapAblH, TapatyblH KOPCET.
(1) Monekynanap apachiHAafbl CyTekTik GaiaHbICTbIH, Ty3iNYiH KOPCET XaHe TyCiHAIP.
(1) CyTekTik 6aiinaHbicka KaTbICThbl CyAbIH, KACMETTEPIH aTa.

5. KeICTbIH, 6Te CybIK, @ Xa3AblH oTe biCTbIK 60MaTbIHbIH GifeciH, by yaepictep, AFHU KAUMATTbIH, PETTENYIHEH,
KbICTaH >Ka3fa HeMece KepiciHlle TeMnepatypaHblH, KypT e3repyiH 6aikaTnaiTeiH Tabusn KyGblabICTapAbIH,
acepiHeH Bonadbl. Here KaTTbl an3ael aya paid-
blHAa CyKoMa BeTiHe y3aK yakbIT My3 KaTnaiel, =
an KeKTemae XeTKINIKTI gapexese Xblabl 6oaca v
Aa My3 y3aK yakbITka geidiH epimeigi?

6. CyablH, 6acka 3aTTapaaH aiblpMallblbIfbl, O
KenTereH Kacuetke ue. Onapabl CyablH, <Kan-
Mbl 32HAbLIBIKTAH aybITKbFaH» KacueTTepi aen
aTaigbl. OcblHAal CyAblH, YL KacUeTiH aTa.

7. OpUHe, CeH KyHAe Cy KyGbIpbl KpaHbIHaH Cy
TaMLUbNAATBIHBIH  KepeciH, Erep ocel yaepicTi
GakblnaiiTelH 60Aca, KpaHHaH CY NAEHKAChIHbIH,
Kanaid naidga 60naThiHbIH XXaHE Tamuwbliai
GacTaraHblH KOPECiH, OCbl KyBbIILICTbI TYCIHAIP.  CY TaMWBICHIHLIH, TaMybl

4. Ab6contotTi Taza cy 100 °C-Ta KaltHaitael, 6ip wait
KacklK Ty3 KOChIM, OHbI KbI3AbIpcak KaHAal Tem-
nepatypaga KaiHaige? Ce6ebin TyciHgip.

9. CypeTre cyablH, TabufraTTafbl aliHanbiMbl GeiiHeneHreH. bipak LMkaaib, keAbip ke3eHaepi KepceTiimereH.
AHaneIMAaFbl KEMLUINIKTEPAT TONBIKTBIP.
ik

2. _
3. -
a
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Anfalll pet KalTbiMAbl peakLusa-
Napbl Tene-TeHAK KaFAakbiHaa
AneKcaHzp YnbAMCOH 3epTTeAl.
1850 3. 0n: «Tene-TeHAIK KyHiH-
Jle peakUmA/acaTbiH Kocna Kypa-
MblHAa 6acTanks! 3aTTapAsiH Aa,
oHIMAEPAH Ae BenwekTepi 6o-
Nagpl», — Aen Ka3gbl. KaAToMab!
peakunanap ThiHbILTHIK Kyihae
TypFaHAaih 6onbin kepiHea|, 6i-
pak TokTamai y3aikcis kypin
OTbIpagbl».

XuMuANbIK Tene-TeHAiK — 6y
Typa XaHe Kepi peakuuanap
6ipAel XKblngaMAbIKTa KYPeTiH
xabblK yHeaeri peakunanbik
KOCMaHbIH, KyHAi:

Viypa peacuan ™~ Viepl peaky

KaliTbiMabl peakLmsra Mbican peTiHie aMMOH W X0 pUAiHIH,

blgblpaybl MeH CUHTe3iH ayFa 6onagbl:
NHAC|(K)S NH,, + HCl,
ax myceis

AMMOHUIA XNOPWAIHIH aK TYCTi KpucTangapbl KbisgblpraHga
6ip MeseTTe rasgap Kocnack! TypiHage 6ynaHagbl. CaakbiHAaTKaH
Kesfe ocbl rasgapdaH kalitagaH aMMoHWIA X10pUai Tysinegi.

XUMUsANBIK Tere-TeHAiK AVHaMUKablk 60/bin Tabblaagbl.
KocnaHblH, Tene-TeHAik Kyligeri KypamblH Tene-TeHgik Aern aTai-
Abl. <lMHaMUKaNbIK Tene-TeHaiK» TEPMUHI peakLWs TOKTaMaii-
ThbiH, Bipak ke3re KepiHeTiH e3repicTep 60AMalTbIHBIH bingipesi.
Bactankpl 3aTTap MeH eHiMAepAiH MenlLepiHiH, apakaTbiHach
TypakThl 60abIN Kanagpl: 6earini 6ip yakbiT apanbifbiHga peak-
LWs HaTWKeCiHAe KaHLla eHiM Ty3ifce, COHLAch! bigblpaligbl.

2-cypeT. MeTaHHbIH CyMeH peakLMAchl, HaTuKeciHAe
kemipTek {II) okcual MeH cyTek Tysinea

SR MeTan MeH cy BybiHbIH Tene-Tergik opHarara AelfiHr apekeTTecy kepceTinreH 2-cypeTtl sepgene.

Peakuua 900 °C-ta eTejj, TeHzey!:

CHAV? * H2OV7 = 3H2V7 + COW

XKytieeri Tene-TeHAik opHaFaH keseHaepAl (A-B) aitTbin 6ep.

CypaKTap MeH Tancbipmanap

1. OTTeKTeH 030HAb! any TeHzey! BeliHeneHreH XasbaHbl TaHia:

) 0,50y,
3) 302(0_) 203V7
6) 30,,§20

B) 30

a0
)

2. CoHan {I) oKcuAT biAbIpaybIHbIH KalTbIMAbI peakLUACkIHbIH TeHACYIH KypacTbip.

3. CunatTaMackl 60MbiHWA KaATLIMALI peaKLUAHbI TaHAa.
A Ty3 KblWKbIAbIHBIH, aC COAACbIHbIH, epiTiHAICIHe acep eTyi KeMIpKbILIKbIA rasbiHbiH, 66AiHY! apKblabl
Kypedl. KbisgblpFaH Kesje ras KapKbHAabl 6eaiHeal.
9. Kpaxman epitiHaiciHe BipHelle TaMLUbl MOA TaMbl3FaHAa epiTiHA Kok Tycke 6oanagbl. KbisgblpraH kesge
KK TYC CONFbIH TapTa BacTaiibl, CanKbiHAATKAHAA KOloNaHa Tycea.
B. KyKipT KbllUKbiAbl MeH 6apuid XA0pUATHIH, epiTiHAINepiH apanacTbipraHaa ak TycTi TyHBa Tyceal.
KbiaablpraHaa ewteHe Galikanmaiigs!.
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_ A geprrel MeTanaapabiH, cyfblATbIAFaH TY3 KblLUKbIAbIHBIH €pITIHAICiMeH

apekeTTecyiHAer altblpMaLlIblAbIKTb! aHbIKTa. KecTeHi AanTepre Cbisbin anbim,
AnTbiHABI epTe KesgeH Gactan XUMUANbIK peakLMAAaH GakplaaraHblHAbl Xa3. XUMUANbIK peakLa TeHaeyiH
MeTanAapAblH, «natwackl» en KypacTsip.
atafaH. Ce6eBi 6yn meTann

KbILIKbIAMEH apekeTTecneiai. Merann | Bakeinay XVIMVIMHK_ peakums KopbIThiHAB!
Anaiina antbiH 1:3 apakatsiHacta Tereynepl
ablHFaH KOHLEHTPAT a30T kaHe Mg
TY3 KbILIKbLALIHbIH, KOCMAChiHAA Fe
epuai. by KocnaHbl «naTia cyi- Zn
bIKTbIFbI» AN aTaibl. u
Al

A O3 BakplaayblH HerisiHAe MeTanAapAblH, GenceHANir Typanbl KOpPbITbIHABIHbI TYKbIPbIMAA.
9. 3eprTeyAe MarHuit MeH MbICTbIH, OpHbIHA KaHAaMR MeTanAapAs! KOAAaHYFa BonaTbiHbIH BoaXa.

BenceHai MeTangap KbilKpl epiTiHAinepiMeH Ty 6eH rastepisgi cyTek Ty3in apekeTTecedi.
BenceHai eMec MeTansap KpllLKbLA epiTiHAinepiMeH apekeTTecneisi.
MeTann + KbIWKBIA — Ty2 + cyTek!
KyKipT KbIWKbLIBI + MarHuii —>Ma|’HVIl7I cyAb®aThl + cytek?

HSO, g+ Mgy, MgSO, .y * Hay
Xnopcy'reK KBILLKbIABI + HanVIVI — HaTpUii xnopugi + cyTek T
ZHCI((W) + 2Nag - ZNaCI((W) + Hyy

3epTTey kocnapbiH Xa3. 3eprepik 6ylibiMHbIH Bipeyi kymic, Backach! XPOMHbIH, (BuskyTepus Kyii-
Machl) Xyka KabaTbiMeH KanTanfaH 60/aT ekeHiH Aanenzey KocnapblH xaca. MblHagalt Kypan-xababikTap MeH
peakTUBTEPAT Naiiaanan: 3NeKTPOHALIK Tapasbl, KbICKbILUTAP, Cy3ri Kafasbl, CipiHKe, aFall WhipMbickl, XUMUAALIK,
CTaKaH, ANCTUAZEHTEH CY, TY3 KblLKbLAIHbIH, epiTiHAICT

Tect

1.1. Metanjap KbllKbIA epiTiHAInepiMeH apekeTTeckeH Kesae eHiM/eHIMAep
Ty3ineal:

a) Ty, @) Ty36eH ¢y, 6) Ty3 6eH cyTek; B) KblLKbIAALIK OKCUA NEH cy.

1.2. A30TTbI KblILIKbLA TY34apbl Kanai atanagb!?

a) HUTpaTTap; =) HUTPUTTep; ) HUTPUATEpP; E) asuaTep.

1.3. Ty3 kblwkbiabl Mg, Fe, Ag MeTanjapbiMeH apekeTTeckeH Kesae eaAsyip
BenceHa a. . MeTangapabl 6y peakLdszarbl MeTan-
JapAbiH 6enceHAIriHIH apTy penmeH opHafacTbips__

1.4. 4-cypeTTeri Kaii CbiHaybIKTa MarHUAATH cipke KblLIKbIAbIHbIH (CH, COOH)
epiTiHAICIMEH peakLUACh! XYPeAl? XUMUANbIK peakLus TeHAeyaepiH
KypacTbip. 2
A Ty3 KbILWKLIbIHBIH, HATPUMA, KanbLi, anTbiH, aNlOMUHWIA, KyMic Me-
TaNAapbiMeH peKeTTeCYTHIH XUMUANBIK PeakLua TeHACYEPIH KypacTbIp.
. HenikTeH kanii MarHuiiMeH canbicTbipFaHaa Kbl Kb epiTiHAiie pivMeH
eaayip GenceHai apeketrecei? Xayan 6epy yilliH aTOM KYPbLIbIC bl Typasbl
MeHrepreH 6iniMIHAT nalianan.

4-cypert. Kbilkpbla
epiTiHAiciMeH MarHuid, Temip,
MbIPbILI METaAAaPbIHbIH,
apekeTTecyl

Wl N Kanaii oiinalicsl H, HenikteH anTbiH ByiibiMAapFa Kapararza KyMic ByiibIMAap yaksIT eTe Kene
Kapalbin keTeai?






