QazCho

1 18
1 2
H | 2 13|14 | 15 | 16 | 17 | He
1.008 4.003
3. 4 5 6 7 8 9 10
Li | Be B|C|N|O| F|Ne
6.94 9.01 10.81 12.01 14.01 16.00 19.00 20.18
11 12 13 14 15 16 17 18
Na | Mg| 3 | 4 5 6 7 8 9 (10|11 |12 AL|Si| P | S | CL|Ar
2299 24.31 26.98 28.09 30.97 32.06 35.45 39.95
19 20 21 22_ 23 24 25 26 27 28. 29 30 31 32 33 34 35 36
KlCG|Sc|Ti|V|C|Mn Fe|Co|Ni|[Cu|Zn|Ga|Ge|As| Se | Br | Kr
39.10 40.08 44.96 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.38 69.72 72.63 74.92 78.97 79.90 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb| Sr| Y | Zr| Nb|Mo| Tc |Ru|Rh|Pd|Ag|Cd|In|[Sn|Sb|Te| | | Xe
85.47 87.62 8891 91.22 9291 95.95 - 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 1276 1269 131.3
55 56 57. 72 73 74 75 76 77 78 79 80 81 82 83. 84 85 86
Cs|Ba| 2  |Hf | Ta| W | Re|Os| Ir | Pt|Au|Hg| TL|Pb| Bi | Po|At|Rn
1329 1373 1785 180.9 183.8 186.2 190.2 192.2 195.1 197.0 200.6 204.4 207.2 209.0 - - -
87 88 89- 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr | Ra| 5z | Rf | Db|Sg |Bh|Hs|Mt|Ds|Rg|Cn|Nh|FL|Mc|Lv|Ts]|Og
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce| Pr{Nd|{Pm|Sm| Eu|Gd| Tb | Dy | Ho| Er | Tm| Yb | Lu
1389 140.1 1409 144.2 - 1504 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 175.0
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac| Th|{Pa| U | Np|Pu|Am|Cm| Bk | Cf | Es | Fm| Md| No| Lr
- 232.0 231.0 238.0 - - - - - - - - - - -

Pecnyb6nukaHckas onmmnuaaa no XumMmum
O6nactHon atan (2022-2023).

OdurumanbHbIM KOMNAEKT 3a4aHuM 9-knacca.




PernameHT onuMnuappbi:

Ilepen BaMy HaXOOUTCSI KOMILUIEKT 3a7a4 061acTHOM onumnuanbl 2022-2023 roga mo
XuMuy. BHMMaTeIbHO 03HAaKOMBTECh CO BCEMU HUKeIlepeunCAeHHbBIMU MHCTPYKLV-
SIMM U TIpaBuUaaMu. Y Bac eCTh 4 aCTpOHOMMYECKUX yaca (240 MMHYT) Ha BbBIIOJI-
HeHMe 3aJlaHuil OMMMITMAbI. Bamn pe3yiabTaT — cymMMa 6ajijioB 3a KaskKAyI0 3aady, C
y4eToOM BeCOB KaXK[I0i1 13 3a7au.

Bbl MOsKeTe pemiaTh 3aJiauy B YUepHOBMKE, OTHAKO, He 3a0yIbTe ITIepeHeCTy BCe pe-
IIeHNSI Ha JIUCThI OTBETOB. [IpoBepsIThCsl OyAeT TOJBKO TO, UTO Bbl HamuilleTe BHYT-
pM CIiel[MaJibHO 0003HAaUeHHBIX KBaIPAaTUKOB. YepHOBUKY IIPOBEPSATHCS HE OYaYT.
VuTuTe, YTO BaM He OYAEeT BbIAEJIEeHO JOIOTHUTETbHOE BpeMsI Ha IIePeHOC pelleHnit
Ha 6JJaHKM OTBETOB.

Bam paspemnraeTcs 1CIoab30BaTh rpaduueckuii Uau MHKEHEePHbI KaJIbKYJISITOP.

Bam 3ampemnaeTcst oJib30BaThCs TIOOBIMY YCTPOIICTBAMM CBSI3U, cMapTdoHamu,
CMapT-yacamy MU JTIOObBIMY IPYTUMU TaIsKeTaMy, CIIOCOOHBIMM ITPEIOCTABIISITh MH-
dbopmariiuio B TEKCTOBOM, rpadmueckom u/wim ayauo ¢hopmMare, U3 BHYTPEHHe ImaMsi-
TU WK 3aTrPY>KeHHYIO C MHTepHeTa.

Bam 3ampemniaeTcst mo/ib30BaThCs TIOOBIMIM MaTepuaaaMiu, He BXOASIIVMMU B TaH-
HbIV KOMILJIEKT 3a71a4, B TOM YICJIe IIepUOaNUYeCcKoli Tabauiiei 1 Tabnuieit pacTBOPu-
MoCTHU. Ha TUTY/IbHOJV CTpaHuULEe MIpefoCTaB/seM eIMHYI0 BepCUI0 TTepUOAMIEeCKOi
Ta6GaMIIbL. VICITOIb3yiiTe TOUHbIE 3HAUEHMST aTOMHBIX MacC, IIpeCTaBIeHHbIX B Ta0IM-

e.

BaMm 3ampemaeTcst 061IaThCS C APYTMMU Y4aCTHMKAMU OJIMMITMA/IbI 1O KOHIIA TY-
pa. He nepenaBaiiTe HMKaKue MaTepuaibl, B TOM 4YuC/ie KaHLeasIpckue ToBapel. He
UCIIOJIBb3YITE SI3BIK JKeCTOB.

3a HapyleHue JI060T0 U3 JaHHBIX MMPaBWI Balla pabota 6yeT aBTOMaTUYECKU
orieHeHa B 0 6a/VIOB, a MPOKTOPBI ITOJTyYaT MPABO BHIBECTY BAC U3 ayAUTOPUM.

Ha nucrax OTBETOB MUIINTE YETKO U pa3dopumBo. PekomeHayeTcst 06BecT pu-
HaJIbHbIE OTBETHI KapaHaanioM. He 3a6yabTe yKa3aTh e IMHUILBI M3MePEeHMS (OTBET
0e3 eguHUIL, U3MepeHMUs He OyaeT 3acuuTaH). [loMHNUTe Mo CyleCTBOBaHMe 3Ha-

yamyx mmdp.

B koMILIekTe 3amaHuii ApoOHAasT YacTh YMCeN B IeCITUUHONM (opMe oTmensieTcs
TOUKOIJA.

Eciu BbI yKaskeTe TOJIbKO KOHEUHBIN pe3ysbTaT pellieHus: 6e3 IpuBeIeHUs] COOT-
BETCTBYIONIMX BBIUKMCIIEHMI, TO Bbl monyunte 0 Ga/UIOB, Taske eCIM OTBET IPaBUIb-
HBIN.

PelieHus 3T0Ji OIMMIIMAIbI OYIyT OITyOJIMKOBAaHbI Ha caitiTe www.qazcho.kz. Peko-
MeHJALMM M0 MOATOTOBKE K OMMMIMaAaM 10 XMMUM eCTb Ha caliTe
www.kazolymp.kz.
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3apada N21. Xumusa pakyluku

1.1 1.2 Bcero Bec(%)
5 5 10 10

[IporynmBasich 10 IUISDKY, I0HBIV XMMMK OOHAPY>KMJI PaKyIIKy. BCIIOMHMB, UTO paKo-
BMHBI MOPCKMX MOJUIFOCKOB B OCHOBHOM COCTOSIT 3 aparoHuTa (KapboHaTa KalabLius),
XMMMK pellnI IPoBeCTy HeOoJIbIlIoi 3KCIIepuMeHT. Pakyliika Maccoii 15.57 r 6blja 1moJ-
HOCTBIO PaCTBOpPEHA B KOHLIEHTPUPOBAHHOM COISTHOM KUCIOTe. BhIIemnBIINIACA B X01e
peakuuyu ras3 6pUT COOpaH B KOJIOY, B KOTOPYIO IOHBI XMMMUK BHEC HarpeTbie CTPYXK-
Ky MarHus. [Tocsie sSspKo¥t BCITBINIKM, HAa CTEHKAX COCY/Ia 00pa30BasIiCs UepHbIi 0CaIOK
maccoit 1.76 1.

1. Hanummute ypaBHeHUS BCeX OMMCAHHbBIX peaKINIi.

2. PaccumTaiiTe MacCOBYIO IOJII0 aparOHUTA B paKyIlke.

3apaua N22. ABBldeika

2.1 Bcero Bec(%)
14 14 14

TBepmoe mpocToe BelecTBO A clIOCOOHO pearMpoBaTh (peakiuum 1 u 2) ¢ IByXaTOM-
HbiMM razamu B u C c o6pa3oBaHmeM eqMHCTBEHHBIX TPoAYKTOB D 1 E cooTBeTCTBEH-
Ho. [IpMeuaTenbHO, UTO IIPU PACTBOPEHMM KaXKIOTO 13 06pa30BaBIINXCSI Ta30B B BO-
ne ob6pasyroTcst cmecu Kot (peakiuu 3 u 4). Kuciora F, koTopast IpucyTCTBYeT B
000MX U3 MOJYUMBIIMXCS PACTBOPAX, MOXET OBbITh MOJIyYeHA IMAPOIN30M okcuma G
(peakuus 5), B KOTOPOM MaccoBasl I0JISI KMCI0poaa coctasisieT 68.95%. Onpenenure
BelecTBa A-G 1 3anuimTe peakiuuu 1-5, eciav usBectHo, uto D u E aBsitoTcst GuHap-
HBIMM BellleCTBaMM, B COCTaBe KaskIOro U3 KOTOPBIX MMEEeTCS 10 4 aToOMa, a MOJISIpHASs
Macca D 6osbiie mossspHoit maccel E B 1.727 pa3 u Ha 49.36 r mosib~ L. I[Ipumeuanue: B
9TOJi 3a/1aue 00s13aTe/IbHO MCI0/Ib30BaHMe TOUHBIX 3HAUEHMII aTOMHBIX MacC U3 IPu-
BeJeHHO Ha TUTYJIbHOI CTpaHulle Tabauipl MeHmeneeBa.

3apada N23. MypaebuHbI Ppel

3.1 Bcero Bec(%)
14 14 14

450 r HackimeHHoro npu 60 °C pacTBopa dopMuaTa HaTpus oxynaguian no 25 °C u 3aTem
oTuabTpoBain. B GmibTpoBaIbHOM BOPOHKE OCTanach 6e3BomHast coib. [IIIOTHOCTH
pacTBOpa, IOJYYEeHHOTro Tocjie GUIbTpaLym, cocTaBmaa 1.15 1 M~ L. BeranucanTte Maccy
COJIN, OCTaBIIeics B GUIbTpe, U onipenennTe pH moiydueHHOTO pacTBOpa, eC/i U3BECT-
HO, YTO p/K, MypaBbUHOI KUCJIOTBI paBeH 3.75, a paCTBOPUMOCTb hopmMuaTa HaTpus B
Boze rpu 60 °C m 25 °C cocTabisieT 546 1 465 T Ha JIMTP BOJbI COOTBETCTBEHHO.
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3apauya N24. lanoreHup, ¢pocdopa

4.1

Bcero

Bec(%)

16

16

16

HaBecky 625 MTI' HeM3BeCTHOTO rajioreHcojiepskaiiero coeguHenus docdopa @, dop-
MYyJIbHASI eIVHUIIA KOTOPOTO COMEPKUT He 6oJiee 7 aTOMOB, TTOJTHOCTBIO TUIPOJIA30-
Basin B KoJi6e (1) ¢ kumsiei Bogoit. O6pasymomuiics mpy 3TOM ra3 A mpomyCcTuin ye-
pe3 u30BITOK pacTBOpa rmapokcuaa HaTtpus (2). Konby (1) ¢ Bogoit octyauiamu, B Heé
n06aBMIM M36bITOK pacTBOpA IMAPOKCHIA KaibIvst. O6pa30BaBIINIACS 0CATOK, HE CO-
nepsKaluit TUIAPOKCUI, MOHOB, OT(MUIBTPOBAIM, MHOTOKPATHO MTPOMBIIN AUCTUILIN-
POBaHHOI BOLOM U pOKaIuMIu Ipu TeMmieparype 500 °C Lo ITOJTHOTO yaaJieHus OCTaT-
KOB Boibl. OcTaToK B 1ociie mpokaamBaHus cOCTaBmI 465 Mr 1o macce. [Ipu aTom pusb-
TpaT ¥ MPOMBIBHBIE BOZbI HE JaBa/Iv 6€JI0r0 TBOPOKMCTOIO OCAZKa C MOIKMCTIEHHBIM
pacTBOpPOM HUTpaTa cepebpa.

[TonmyyeHHBIN MTOCIE MPOITYCKaHMS rasa A pacTBOp I'MAPOKCUAA HATPUS YIIaApUIN
(2) mo ob6bvema 200 M1, 3aTeM ITOAKMUCIVIMA a30THOM KUCJIOTOM M HAUaIM 10 KaIlISIM
I00aBJISITh pacTBOP HUTpaTa cepebpa. O6pasyoiuiics 6eblii TBOPOKUCTBIN ocagoK B
OTOWIBTPOBAJIN, TIIATETHLHO ITPOMBIIN HEGOJIBIIMM KOJIMYECTBOM BOIbI M ITPOCY AN
B MHepTHOI aTMocdepe. Ero macca cocraBuia 2.15T.

Omnpenenute hopmysly rajioreHcoaepskaiiero coenuHeHust pochopa @, a Takke Bcex
YIIOMSIHYTBIX 3aKOIVPOBAHHbIX BeIeCTB, €C/I U3BECTHO, uTo @ -— GMHApHOe coeu-
HeHMe. HanummTe ypaBHeHMSI BCEX OMIMCAHHBIX B 9KCIIepuMeHTe peakiinit. O0bsICHM-
Te He0OXOAMMOCTD IOJIKMCIeHNS pacTBopa (2) a30THOM KucaoToi. HanummTe ypas-
HeHMe peakiuy BellecTBa b ¢ meckoM 1 yrjiéM npy NpoKaJIuBaHUM.

3apaua N25. MNMpouecc labepa-bowa

5.1 5.2 5.3 54 5.5 Bcero Bec(%)
2 3 4 5 2 16 16

ITporecc 'abepa-boiia, mpeioskeHHbIN B HaUYaJjie IIPOIILJIOro BeKa, 3aK/II0YaeTCs B CUH-
Te3e ra3000pa3HOro aMMMaKa, BaXKHOTO IIpeKypcopa I MHOKeCTBa yIo0peHmii, 13
MOJIEKYJISIDHOTO a30Ta ¥ Bojopoda. Hiske nipuBeieHO ypaBHeHMe peaKUy OISl JaH-
HOTO IIpollecca:

Ny +3Hy ==2NH;  AH®°= —91.8kIXMo0jab ' (1)

1. Onupasice Ha npuHIMIIEI Jle lllaTenbe onpenennTe Kak M3SMeHeHMe CIeIYIIINX
rapaMeTpoB IMOBJIMSIET Ha CMeILlleH e PaBHOBECHUS 11 JAHHOM peaKInn:
a. IToBblllleHMe OaB/IeHUS
b. TToHMkeHMe TeMIlepaTyphbl
c. BHeceHue kaTanmsatopa
d. Job6aBieHue M30bITKA BOJOPOIA
[Ipenrosioskum, UTO peakiiys 6blyia BOCIIPOM3BeieHa B cocyae oobemom 200 mit. [Tepen,
HaYajJI0M peakiyu, B cCoCcyH ObIJI BHECEH HEOOXOMMMBbIN KaTaamu3aTop. I1oa BakyyMHO

TSTOM U Tipu TemrepaTtype B 30 °C B cocy/i 6bUIM BHECEHBI a30T M BOJIOPO/, AOBEIeHHbIE
1o obiero gasyieHus B 1000 Topp, Iocjie 4ero cocyA, 6bl1 TPOYHO 3areyaTaH.
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2. Paccumraiite napuuajibHble AaBJIeHMS Ta30B 10 Havajla peakuyuu, eCjau U3BeCT-
HO, UYTO MacCoBas 0JIsI a30Ta B CUCTEMe 0 Havajia peakuun coctasisiia 93.29%

Cocyp, ¢ razamu Harpenu g0 Temieparypsl 450 °C 1 o aep>kuBaiy 3Ty TeMIepa-
TYpY [10 yCTaHOBJIeHMS paBHOBecus. Eciin oxy1aauTh KOHEeUHY0 cMech 110 30 °C, ob1iee
nasjeHue coctasut 800 Topp.

3. PaccumraiiTe Kakoe KOJMYECTBO aMMMaKa 06pa3oBaioch B Xoe peakiuy. OTBeT
MpUBEAMTE B MaplaJbHOM JaBJIeHUN U MOJISIX.

4. PaccuuraiiTe KOHCTaHTy paBHOBecus K peakuun nipu 450 °C. Vicnionb3ys ypas-
HeHMe UIeaabHOTO ra3a, paccunuTaiiTe Haba0gaeMyl0 KOHCTaHTY paBHOBecust K
peaxkuyyu pu 30 °C. YUTUTe, UTO P pacueTe HeOOXOOMMO MCITOIb30BaTh J1aB-
neHus B atmocdepax. I[lpumeuarue: 1 atm = 760 Topp = 101 325I1a.

5. O6bBIYHO, MHOTMeE 3K30TepMIuUecKiie peaKiy SIBJISIIOTCS CaMOIIPOU3BOTbHBIMU.
[Touemy naHHas peakuus SIBISETCSI UCKIIOUeHneM? IHbIMU CJIOBAaMU, KAKO ApY-
roit GakTop Kpome SHTAJIbIINYU BAMUSET Ha OIpe/esieHMe paBHOBECUS peaKkiuu
CMHTe3a aMMuaka?

YBaxkaeMbii y4acTHUK!

CocTaBUTEIM ITOI OJIMMITMAIBI ITPOCSIT BAaC JATh OOPATHYIO CBSI3b 110 3aJaHUSIM OJIM-
mabl. Mbl skmeM v 6yaeM paibl TI0ObIM OTBETAM, B TOM UMc/ie KpuTuaeckum. CchbUIKa
Ha ¢popMmy ¢ Bormpocamu: opros.qazcho.kz.
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QazCho

Pecny6nukanbik, XumMusa onMMnuanachbl

1 18
1 2
H | 2 13|14 | 15 | 16 | 17 | He
1.008 4.003
3. 4 5 6 7 8 9 10
Li | Be B|C|N|O| F|Ne
6.94 9.01 10.81 12.01 14.01 16.00 19.00 20.18
11 12 13 14 15 16 17 18
Na | Mg| 3 | 4 5 6 7 8 9 (10|11 |12 AL|Si| P | S | CL|Ar
2299 24.31 26.98 28.09 30.97 32.06 35.45 39.95
19 20 21 22_ 23 24 25 26 27 28. 29 30 31 32 33 34 35 36
KlCG|Sc|Ti|V|C|Mn Fe|Co|Ni|[Cu|Zn|Ga|Ge|As| Se | Br | Kr
39.10 40.08 44.96 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.38 69.72 72.63 74.92 78.97 79.90 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb| Sr| Y | Zr| Nb|Mo| Tc |Ru|Rh|Pd|Ag|Cd|In|[Sn|Sb|Te| | | Xe
85.47 87.62 8891 91.22 9291 95.95 - 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 1276 1269 131.3
55 56 57. 72 73 74 75 76 77 78 79 80 81 82 83. 84 85 86
Cs|Ba| 2  |Hf | Ta| W | Re|Os| Ir | Pt|Au|Hg| TL|Pb| Bi | Po|At|Rn
1329 1373 1785 180.9 183.8 186.2 190.2 192.2 195.1 197.0 200.6 204.4 207.2 209.0 - - -
87 88 89- 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr | Ra| 5z | Rf | Db|Sg |Bh|Hs|Mt|Ds|Rg|Cn|Nh|FL|Mc|Lv|Ts]|Og
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La|Ce| Pr{Nd|{Pm|Sm| Eu|Gd| Tb | Dy | Ho| Er | Tm| Yb | Lu
1389 140.1 1409 144.2 - 1504 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 175.0
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac| Th|{Pa| U | Np|Pu|Am|Cm| Bk | Cf | Es | Fm| Md| No| Lr
- 232.0 231.0 238.0 - - - - - - - - - - -

O6nbICTbIK Ke3eH, (2022-2023).
9-CbIHbINKA apHaNFaH pecMu TancbipManap XXMHarbl.




OnuMmnuapa epexenepi:

Cisre xumus noHiHeH 2022 XKbUIFbI 00JIBICTHIK OIMMITMAIAHBIH €CEeITeP SKMHAFbI Oepisi-
ni. TomeHgeri HyckayJyiap MeH epexkeyiep/iiH 6ap/ibIFbIH MYKMSIT OKbITT ITBIFBIHBI3. ONMM-
MMaja TarcbipMaaapbiH OPbIHAAY YIIIiH Ci3Ze 4 aCTPOHOMMSIJIBIK caraT (240 MUHYT)
6epineni. CismiH sKajIbl HOTMXKEHI3 - TAIChIpMaJIap/IbIH, YIIaii CAHBIH eCKepe OThIPBITI,
ap6ip TamcbipMa OOJbIHINIA YITajiiap COMachl OOJIBIN TaObUIAIbI.

Ci3 mmMmaiinapakra ecernTepi Ielle ajachi3, 6ipak 6ap/bIK MIemiMAepIi Kayar
rapakTapblHa KOIIipyai YMbITIIAaHbI3. ApHaibl Oe/IriJIeHreH >KoJlaKTapablH, illiHe
JKas3raH menriMaep raHa Tekcepineni. [llumarinapakrap Tekcepinmeriai. llemnrim-
Iep/i kayarn rmapaKTapblHa Kelipy YIIiH Ci3re KOChIMIIIA YaKbIT OepiiMeiTiHiH ec-
KepiHi3.

Cisre rpaduKkanbIk HeMece MHKeHepJIiK KaJbKyJISITOP/bl aiigasaHyfa pyKcarT eTi-
aeni.

Cisre Ke3 KeJIreH aHbIKTaMaJIbIK MaTepualgapabl, OKY/IbIKTapabl HeMece ska36a-
Jlapabl nargajaHyFa ThIMbIM Ca/JIbIHAAbI.

Cisre imki >kaaThl HeMece MHTEPHETTEH KYKTEIT aJIbIHFaH MOTiHIiK, rpadKaIbIK
’KoHe ayauo TilliMiHe aKlapaTThl caKTayFa KabijleTTi Ke3 KeJireH 6aiiaHbIC KypblI-
JFBIIAPBIH, cMapTOHAAPIAbI, CMAapT caraTTapAbl HeMece Ke3 KeJireH 6acka rakeT-
TepAi naigajaHyfa ThIbIM CaJIbIHAJbI.

Ocbl TancbipMasap XHarbIHA KipMeNTiH Ke3 KeJITeH MaTepuasaapabl, COHbIH, illIiH-
Ile TIepMOTHIK KeCTe MeH epiriliTik KeCcTeCiH maigajaHyra pyKcar eriimerngi. Myka-
0a OeTiHae MMepMOATHIK KyIHeHiH HyYCcKachl 6epien.

Ke3seH coHpIHA [IeifiH OMMMIMAaIaHbIH 6acKa KaThICYIIbIIAPbIMEH COiiJiecyre pyK-
car etiimerigi. Emb6ip MmaTepuanmapabl, COHbIH, illliHIe KeHCe KepeK-KapaKTapbIH 63a-
pa anMacnaHbi3. Ke3 KejreH akmapaTThl KeTKi3y YIITiH bIMAAY TiJliH KOJIJaHOAHbI3.

Ocbl epeskeiepiH Ke3 KeJreHiH Oy3FfaHbIHbI3 YIIiH Ci3/IiH JKyMbICbIHbBI3 aBTOMAT-
ThI TYpAe 0 ynariMmeH 6arajiaHa/ibl >koHe 6aKkblIayIIbuIap Ci3i ayauTOpUSIIAH IIbIFa-

pyFa KYKbIJIbI.

JKayarm nmapakTapblHbI3Fa LIelliMaepAi aHbIK 9pi TYCiHIKTi eTiIl jka3bIHbI3. KOpbI-
TBIH/IbI JKayanTap/bl KapbIHIAIlTIEeH JOHTeeKTey YChbIHbUIaAbl. Oiem OipiikTepiH
KepceTyAi YMbBITHaHbI3 (e/IeM Oip/aiKTepi )ka3bUIMaraH sKkayal ecernTeaIMeni).
ApudmeTuKkanblK amangapaa CAaHAbIK MaiMeTTepi KOJAAaHy epexkesiepiH caKTaHbI3.
backaila aifTKaH/1a, MaHbI3IbI CaHIap 6ap eKeHi eciHi3me 60JIChIH.

Calikec ecernTepi 6epmeii MeNIiMHIH COHFbI HOTMKECIH FaHa KOPCETCEeHi3, OHa
skayar gypeic 6osica ga 0 yrait ajachis.

byn onumnmagaHeiy menrimaepi www.gazcho.kz caifTbIHIa sKkapysIaHaIbI.

XyMusi IoHiHEH OJIMMITMAAAFa AAibIHABIK O0MbIHIIA YChIHBICTAP WWW.qazolymp.kz
CaifThIHA OepinreH.
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N21 Ecen. bakanwak xumMusacobl

1.1

1.2

Bapabirsl

Yneci(%)

5

5

10

10

JKaraskaiima cepyeH/ el JKypreH skac XMMUK 6aKaIIak Tayblr ajabl. TeHi3 MOJUTIOCKA-
JapbIHBIH KaObIKIIIA/Iapbl HETi3iHEH aparOHUTTEH (KaJbIii KapOOHAThIHAH) TYPaThI-
HbIH OiJIeTiH skac XMMMK LIaFbIH TaKipmbe XKyprizyai yitrapabl. Maccacel 15.57 T 60o71a-
TBIH 0aKa/IIIAaK KOHIIEHTPJIi TY3 KbIIIKbIJIbIH/IA TOJbIFBIMEH epiTiyai. Peakius ke3iH-
ne OeJliHreH ra3abl KOJIOAra sKMHAIl, OFaH JKac XMMMK KbI3IbIPbIIFAH MarHuii JKOHKa-
JapbIH cajaabl. JKapKbpUigaH peakuysAaH KelfiH bIIbICThIH, KaObIpFajJapbIHIa Maccachl
1.76 T Kapa TyHOa maiimga 60Jbl.

1. BapanK CUIIATTAJIFaH peaKuusajaapablH TeH;[eynepiH JKa3bIHbI3.

2. bakaniiakTarbl aparOHUTTIH, MacCasbIK YIECiH eCeITeHi3.

N22 Ecen. benrici3 3aTTap

2.1 Bapabirsl Yneci(%)
14 14 14

KaTTsl Kyiigeri A kaii 3aTbl B skoHe C eKki aToMIbl ra3gapbiMeH apekeTTecin (I )koHe
2 peakuysinapsl), coiikec keneTiH D skaHe E eHiMaepiH Ty3efi. bip KbI3bIFbl, Ty3iIreH
ra3fapIblH 9pKaliChIChI Cy1a epireHe KbIKbUIIAp Kocauiapbl Ty3ineni (3 koHe 4 pe-
aKkiusiyIapbl). AJbIHFaH epiTiHaiiepaiH ekeyiHae Ae ke3geceTiH F KbIIKbIIbIH G OK-
CUIiHiH (KYpaMbIHJa OTTeriHiH MaccabIK y/eci 68.95%) (5 peakiysi) TMAPOIN3i apKbi-
7Bl anyfra 6osagpl. A-G 3aTTapbliH aHbIKTAIl, 1-5 peakiusi TeHIeyaepiH ka3bIHbI3. D
skoHe E 3aTTapsl - 9pKaiichiChbIiHIa 4 aTOMHAH 6ap 6MHapsibl 3aTTap. D 3aThIHBIH MOJISIP-
7bIK Maccachl E 3aTbIHaH MOJISIP/IBIK MaccachblHaH 1, 727 ece apThIK KoHe 49.36 I MOJIb ~*
ra kerm. Eckepmy: 6y TamcbIpMaga TUTYIIBIK OeTTe O6epilireH MepmMoaThIK KecTemeri
aTOM/IbIK MaccajapAbIH HAKTbl MOHAEPiH KOAJaHbIHbI3.

N23 Ecen. KyMbipcKa LbIpbIHbI

3.1 Bapibirbl Yneci(%)
14 14 14

60 °C-Ta 450 HaTpuii opMaThIHbIH, KAHBIKKAH epiTiHaiciH 25 °C-re JeifiH CaJKbIH-
IaTbLIbIN, COMaH KeliH cy3inmi. Cychi3 Ty3 cy3rige Kannbl. Cy3yJeH KeliiH aJbIHFaH
epiTiHAiHiH ThIFbI3ABIFEI 1.15T M1 ! -re TeH. Cysrife KajraH Ty3bIH MacCaChIH ecell-
TeIl, aJbIHFaH epiTiHAiHiH pH-bIH aHBIKTaHbI3. KyMbIpCKA KbIIIKbIIBIHBIH, pK, MOHI
3, 75-Te TeH koHe HaTpuii GopMaThIHbIH Cyaarsl epirimrTiri 60 °C, 25 °C-Ta coiKkeciHIne
1 mutp cyma 546 xoHe 465T.
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N24 Ecen. ®ocdop ranoreHuai

4.1

Bapabirsl

Yneci(%)

16

16

16

XUMMSIIBIK, KYpaMbl 7 aTOMHAH acIaiThIiH 6erici3 rajoreHKypamabl pochop KOcCh-
JIBICBIHBIH, 625 MT YIITiCi KaliHaraH Cy/ia TOMbIFbIMeH rugponu3nensi (1). Iaiiga 6onras
A ra3pIH HaTpuit T’MAPOKCHUAI apThIK MeJIIepaeri epitiHaiciHeH eTki3zi (2). Cybl 6ap
KoJ16aHbl (1) CYBITBII, OFAH KaJbLMii TUAPOKCUIiIHIH, apThIK MeJIIIeperi epiTiHaiciH
KoCThl. [Taiiga 60FaH TyHOAHbI (KYpaMbIHIa TMAPOKCUL MOHIAPBI KOK) CY3ill abil,
OUCTUJIIEHTeH CyMeH OipHellle peT KybIll, CYy KaJAbIKTapbl TOJIBIK Ta3apraHFa meii-
in 500 °C Temmepatypama kyigipai. KyiigipinrenHeH keifiHri kajraH B TyHOAChIHbBIH,
Maccachl 465 Mr 60aab1. COHbIHIA KalFaH (PUIbTPAT IeH KyyFa KOAJAHbUIFAH CY KY-
MiC HUTPAThIHBIH KbIIIKbIIAAHABIPhUIFAH epiTiHaiciMeH aK ipiMILiK Topi3ai TyHOaChIH
Ty30ei. A ra3blH ©TKi3reHHeH KeiiH ajJbIHFaH HaTPpUil TMAPOKCHUIL epiTiHaici 200 M
Kejiemre JeitiH Oy/naHAbIpbUIAbI (2). YCTiHe a30T KbIIIKbIIBIH KOCBIM, KyMiC HUTPATbI-
HBIH, ePiTiHAiICi TAMIIbIIATHIN KOChUIABI. AJIBIHFAH aK ipiMIIik Topisai TyH6a B cy3imim,
a3 MeJiiiepie CyMeH MYKMST XXYbUIbII, MHEPTTi aTMocdepana Kenrtipingi. HoTuskeciH-
Ile OHbIH Maccachl 2.15 T 6oabl. 'amoreHKypamabl ¢hochop KOChUIbICHIHBIH, @ Gopmy-
JachIH aHbIKTaHbI3. COHBIMEH KAaTap aTaJFaH OapJibIK Gesrici3 3aTTapabl aHBIKTAHbI3.
@ 3aThl - 6MHAPJIBI KOChUIbIC. TaxKkipubeae cumaTTaarad 6apibiK peakiusiaapabIH TeH-
JeyyiepiH XXa3bIHbI3. (2) epiTiHAICIH @30T KbIIIKbIJIBIMEH KbIIIKbIIAAHABIPY KA’KETTITiH
TYCiHAipiHi3. B 3aThIHBIH, KyM KoHe KOMip KOCBII KYIipill apeKeTTeCyiHiH peakius
TEeHIeYiH ’Ka3bIHbI3.

N25 Ecen. la6ep-bow npoueci

5.1 5.2 5.3 54 5.5 Bapawirbl | Yneci(%)
2 3 4 5 2 16 16

OTKeH FachIpAbIH, 6achlHAa YChIHbUIFAH I'abGep-boi mpoiieci MoIeKy/1aablK a30T ITeH
CYTeKTEeH KypajFaH KeIlTereH ThIHAMTKBIIITAP YIIiH MaHbI3bl IIPEKYPCOP GOJIBII Ta-
ObLJIATBIH a3 TOPi3/1i aMMMAKThI CMHTE3IeyAeH Typaabl. ToMeH e OChl MPOLIECTiH, pe-
akIus TeHaeyi 6epinrex:

Ny +3Hy, = 2NH; AH® = —91.8 KII[>K MO/Ib (1)

1. Jle lllaTesbe IpUHLMIITEPiHE CYylieHe OTBIPBIMN, KeJieCi mapamMmeTpiepAiH e3repyi
OCBhI peaKIMSHbIH Telle-TeH K bIFbICYbIHA Kaslali 9cep eTeTiHiH aHbIKTaHbI3:
a. KpICBIMHBIH, 6CYi
b. TemmepaTypaHblH TOMeHIeYi
¢. Karanmsatop KaTbICybl
d. ApTbIK MeIiepae CyTeriHiH KOChUTYbI
By peakuius kesieMi 200 M1 60/1aThIH bIABICTA XKYP/i JesTiK. PeakiinsiHbl 6acTaMac 6ypbiH
BIABICKA KAXKeTTi KaTaau3aTop KOCbUIAbl. BaKyyMibl COpy apKbLiabl koHe 30 °C Temrie-

paTypaza a3oT IeH CyTeri bIAbICKA €HTi31/1A1; >Karbl KbIChIM 1000 TOpp JeliiH KeTKi31J1-
IIi, COIAH KeJiiH bIIbIC MBIKTAIl OeKiTi/IIi.
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2. Peaxuus 6actanraHra JeifiH Kyliemeri a30TTbIH, MaccasblIkK yaeci 93.29% 6oiica,
peaxius 6bacTaJFaHFa OeiiHTi ra3gapablH MapyaIabl KbICHIMIAPbIH €CeNTeHi3.

Iminge razgapsl 6ap biabic 450 °C TeMmepaTypara JeifiH KbI3IbIPbUIIbI SKOHE Telle-
TeHJIiK OpHaFaHIlla OCbl TeMIlepaTypaga ycTaaabl. Erep coHrbl KocnaHbl 30 °C meiiiH
CaJIKbIHAATCA, JKa/IIIbl KbICBIM 800 TOpp 60IabI.

3. Peakuus KesiHe KaHIIa aMMMaK Ty3iareHiH ecenTeHis. YKayaObIHbI3IbI TAPLIV-
aJIZibl KbICBIMMEH >K9HE MOJIbMeH KOPCeTiHi3.

4. 450°C Ke3iHeri peakUMsHbIH Telle-TeHOiK KOHCTaHTacbliH K ecenTeHi3. aean-
Dbl ra3 TeHaeyiH naigananbii, 30 °C Ke3iHaeri peakIMsIHbIH 0aKblJIaHATBIH TeIle-
TeHIiK KoHcTaHTachiH K ecenteHis. Ecernrey Ke3iHme KbICHIMAbBI aTMOChepaMeH
epHeKTeHi3.Hyckay: 1 atm = 760 Topp = 101 325 I1a.

5. OneTTe KeIlTereH 3K30TepMUSIJIBIK peakiusijiap e3/irineH xypei. HemikreH 6y
peaxkuusiga OHAalM epekilesik KOK? backallla aiiTKaHa, aMMMaK CMHTe31 peak-
IIMSICBIHBIH, Telle-TeHIiriH aHbIKTayFa SHTAAbIMAIaH 6acka KaHaal ¢pakTop acep
ereni?

YBaxkaeMbii y4acTHUK!

CocTaBuUTEM 3TOM OJIMMITMAbI TTPOCSIT BaC aTh OOGPATHYIO CBSI3b IO 3aIaHMUSIM OJIVIM-
nuazgbl. Mbl skaem 1 6yieM pajibl T1I0ObIM OTBETaM, B TOM ulic/ie KpUTudeckum. Cchblika
Ha ¢popMmy ¢ Bormpocamu: opros.qazcho.kz.
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