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1-cabak
TakblpblObl: d- 31eMeHTTepaiH, »Kannbl cunaTTamachl. Mbic

MakcaThbl:
binimainik: d-snemMeHTTEPAIH KYPbISIbIChl XX9HE OpTakK KacneTTepi Typanbl binimaepiH KeHenTy.
MbICTbIH, NEPUOATLIK XYeLeri OPHbl XX9HEe aTOM KypblbiCbl, TabuFaTTa Tapanybl, asbliHYbI,
KacreTTepi XXaHe MaHbI34bl KOCbIJIbICTapbiIMEH TaHbICTbIPY.
LaMbITyLWbIbIK;:
— d 351eMeHTTepai S XKoHe p 3NeMeHTTepPAEH axkbipaTa 6iny faFablnapbiH 4aMbITy;
— OTKEH MaTepuanbl KOPbITbIHAbIIAYFa XOHE Xyneneyre ynperTy;
— MbIC Typasbl 6iniMaepiH TONbIKTbIPbIM, AaMbITY;
— ecTe caKTay kabineTiH gambITy;
— LWblFapMalUbliblK MYMKIHAIMIH OaMbITY;
— TeCcTneH »XYMbIC )acawn 6iny 6iniriH nambITy.

Topbuenik:
— OKYLUbIHbIH, TaHbIMAbIK KbI3bIFYLbIIbIFbIH KasbiINTacTbIPY;
— o3 beTiHLwWe XKyMbIC )xacan binyre Topbuneney;
— OKYLUbIHbIH, MaTepuannbl MEHFrepyre caHabl TYPAE XXETYiH KasbiNTacTbIpy;
— 3KOJIOrMANbIK, SKOHOMUKaNbIK Topbue bepy.

KepHeKiniri: 2neKTpoHAbl OKY/bIK., MEPUOATHIK »XYie, MeTangapAblH, 3N1eKTPOXMMUANbIK,
KepHey KaTapbl,MbIC XK3He MbIC KylManapsl.
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MNaH apanblik 6arnaHbIC: dur3nKa, bruonorus, reorpaus, Tapux 1.6
CabakTbiH Tuni: Kipicne. XKaHa 6inim 6epy
CabakTblH Typi: OacTypni

9pic-Tacini: TyciHagipmeni - WNNCTPaTUBTI, Cypak-»xayarn, ecenTep LWbIFapy, TecT

YKYMbICTapbIH OopblHAay T.6

Cabak bapbicbl:
|. ¥NbIMOaCTbIpy Ke3eHi.
Cenpep binecinoep me?
MbIC 3/IEMEHTIHIH flaTblHWa aTbl KaH4an? XXaHe Here oslal aTanfaH?

MbICTbIH, TaTbIHWA aTaybl- KynpyM.Exxenri pumMmaikTepAaiH MbiC KeH opbliHAapbl 6onFaH Kunp

apaiiblHbIH aTayblHaH LLUbIKKaAH.

II. XaHa 6inim bepy.
d-anemMeHTTepiHiH 6acTbl XUMUSABLIK CUMATbl CbiPTKbl 31eKTPOH KabaTblHOa 2S 3/1eKTPOH
6onybIMEH aHblKTaNanbl.Ke3eKkTi 31eKTpoHAap CbiPTKbl 3IEKTPOHAbIK KabaTTaH caHafaHAa
eKiHwWi kabaTka Tycin,d- aeHrenweHi TonTbipanbl.COHAbIKTAH d-3/1eMeHTTEP XUMUANbIK
peakuusnapha MeTangap CUSKTbl OH TOTbIFY A3pPeXXecCiH KepceTepi.
Mbic IB Ton 31eMeHTi.OHbIH, 21eKTPOHAbLIK (hopMynachl:

Cn +29 1s2 2s2 2p6 352 3p6 3d10 4s1

MbIC @aTOMbIHA@ OHbIHLUbI d-3/IEKTPOH TOPTIHLWI S-AeHrenweneH «Kyaan» TyCcyi HaTmxxeciHae
YWiHWi d-geHrenwere eteni, COHAbIKTaH Byn 3/IEKTPOH KO3FafblLL.
XXep KbIpThiCblHA@ MbICTbIH, Menwepi 0,01% maccaHbl Kypanabl.On cad KyniHoe >XaHe
KOCbINbICTap TypiHAe Ke3peceqi.MaHbI3abl MMHepangapbl: Xxanbkonnput-CuFeS2, manaxuT-
CuCO3* Cu(OH)2,kynpnt-Cu20.
AnblHYbI:
2Cu25+302 =2Cu20+2502
2Cu20+Cu2S = 6Cu+S02

XUMUSNbIK KacueTTepi:
Xai 3aTTapMeH apekeTTeceai

Cu+CI2 = CuCI2
2Cu+02 = 2Cu0O

Cu+S=_CuSs
Kypaeni 3aTTapMeH:

Cu+2H2504 = CuS04+S02+2H20
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Cu+4HNO3 = Cu(NO3)2+2N02 +2H20

KOHL,

Cu+8HNO3 =3Cu(NO3)2+2NO T +4H20

Cynblin
Cu+2AgNO3 = Cu(NO3)2+2Ag

MbIC KOCbIJIbICTAPbIH aHbIKTAY.
MbIC )KaHe OHbIH YLUKbILL KOCbIIbICTApbl XKaJbiIHAbl K&K Xacbll Tycke 6oarabl. Ty3gapbiHa CinTi

KOCKaH[a MbIC TMOPOKCUAIHIH Keringip TyHbackl Ty3ineqi.
Cu2+ + 20H-=Cu(OH)21!
KongaHblybl:

— DNEeKTP TOrblH 6TKi3eTiH KOHAbIPFbIIAp XKacayaa;
— MeTangblk KanTaynap anyaa;
— Op TypAi 3aTTapAblH, MeTanablK KeLipMecCiH any YLUiH;
— 9cempaik byrbimaap ganbiHOayna,
— Monurpadgusana, MbiC KanblbbliH XXacayna;
— PagnoTtexHunkana KongaHblnagbl.

lll. BekiTy
1.)Kawn 3aT peTiHOe MbICKa cunaTTaMa bepinaep
2.MbIC @aTOMbIHbIH, KYPbIJIbICbIH CUMaTTaH4ap
3.MbICTbI KaHAan KOCbISIbICTAapblHAH XXaHe KaHOan aaicTepMeH anaabl?
4.MbIC KaHOaW peakuusanapfa Tyceqi?
5.Ne6 ecenTi wWbIFapy.

Ne6 ecen
bep: m(Fe)=10r
T/k: m(Cu)

10r Xr
Wewyi: Fe+CuSO4= FeSO4+Cu
56r 64r

X=10*64/56=11,4
XKayabsbi: 11,4r

Takblpbin 6OMbIHLWA TECT TancbipMasapbiH OpbiHAAY.
IY.Ynre Tancoeipma: §7.1 oky. Ne7 ecen

2-cabak,
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TakblpblObl: MblpbiLL.

MakcaThbl:
Binimainik: MbIpbIWTbIH, MEPUOATLIK »XYyleneri opHbl, aTOM KYpPbisibiCbl, TabuFaTTa Tapanysbl
KOHEe KacumeTTepiMeH TaHbICTbipy. MaHbI3Abl KOCbIbICTapbl XIHE ONlapAblH, KOJAAHbIYbI
Typanbl TYCiHiK 6epy.
OaMbITYLUbINbIK:
— d-anemeHTTEp Typanbl anfaH 6iniMaepiH gambIThin, KEHENTY;
— ©TKEH MaTepuasngbl KOPbITbIHAbIIAYFa XKOHE XXyneneyre ynpeTy;
— MbIC )X3He MbIpbILL Typanbl 6iniMaoepiH emipae kongaHa 6inyre ynpeTy;
— Ecen wbiFapa 6iny 6iniriH kanbiNnTacTbIpy;
Topbuenik:
— OKYLbIHbIH, TAHbIMAbIK, KbI3bIFYLLUbIbIFbIH KablNTacTbIpy;
— o3 beTiHwWe XKyMbIC )xacan 6inyre Topbueney;
— JKOJIOrUANbIK, SKOHOMUKaNbIK Topbue bepy.

KepHekiniri: 3neKTpoHAbl OKY/blK. MeTangapbiH, 21EKTPOXUMUSAIbIK KEPHEY KaTapbl,
MbIpbIL, MbIpbILW KyManapbl T.6.

[MeHapanbIK 6annaHbic: Pusuka, buonorus, Tapux, MmaTemMaTunKa.

CabakTbIH TUnNi: XaHa 6inim 6epy.
CabakTblH Typi: OacTypni.
opaic-Tacini: TyciHgipMeni-nnalCTpaTuUBTI, Cypak-Kayarn, XaTTblfysap opbiHAay, ecenTep

WwbiFapy T.6.
Cabak b6apbiChbi:

[. ¥bIMAacTbIpy.
OkyWwblnapAbl Tyrengen, Ha3apblH cabakka ayzapy.
Il. Y TancblpMacbkiH cypay.
Y1 TancbipMachl 6oMbliHLLIA KOWbINATLIH CypakTap:
1. MbICTbIH, NEPUOATLIK >XyNeneri opHblHA cunaTTama 6epin, 3NeKTPOHAbIK , TPAPUKTIK
hopMynachblH »Xa3s.
2. )Kai 3aT peTiHAe MbICTbIH, PU3NKabIK KacMeTiH cunaTTa.
3. MbICTbIH Xal XX3He KypAaesi 3aTTapMeH apekeTTecy peakuusa TeHaeynepiH »ka3sbif,
TYCiHAIp.
4. MbIC KOCbINIbICTapbl MEH O0JlapAblH, KOJIAaHbITYbl Typasbl auTbiHAap.
5. Ne5 xaTTbIfy. MblHagan anHanynapbl xy3ere acblpbliHOap.
A) CuO-Cu - CuCl2 - Cu(OH)2 -» CuS0O4

b) CuCl2-Cu —» CuO - Cu(NO3)2 - Cu(OH)2
6. Ynre bepinreH ecenTi Tekcepy.
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[ll. Y TancblpMacblH KOPbITbIHAbLIAY.
d-anemMeHTTepAiH, MaHbI3Abl OKifli-MbIC. MbIC -alUbIK KbI3FbIAT TYCTi XbINTbIP MeTanna, TYTKbIP,
KeHin cosbinagbl.bencenginiri TemeH metann.KentereH Tabufun MuHepangap Tyseni.Tasa
XKIHE 3p TypJi KyManap TypiHAe KonAaHbliaabl.MbIC-MUKPO3NEMEHT, Tipi opraHnsMaepaeri
TipWwinik ywiH MaHbI34bl NpouecTepre KaTbiCaabl.

IY. )KaHa cabak.

MbipbIw-1l B TONTbIH, 3/1IeMEeHTIi. DNIeKTPOHAbIK (hOopMYyachl:
Zn +30 1s2 2s2 2p6 3s2 3p6 3d10 4s2

MpadhuKTik bopmynachi:

XUMUANbIK peakunanapna TeK COHfbl KabaTTafbl 2s aneKTpoHAbl 6epin, +2 TOTbIFY
0opeXKecCiH KepceTehi.ofeTTe MbipbllW KeHAepi -nonmMeTanablk. MaHbIi3abl MUHepangapbl:
MbIPbILL angaMulbliCbl-ZNS, UMHKUT-ZNO, Mbipbiw wWnaTel-ZNnCO3.

AnbIHYbI.
2ZnS+ 302= 2Zn0+ 2502
Zn0O+ C= Zn+ CO

XNMUanbIK KacneTtepi:
XKan 3aTTapMeH
Zn+ CI2= ZnCI2
2Zn+ 02= 2Zn0
Zn+ S= 2ZnS
Kypaoeni 3aTTapMeH
Zn+ H20= ZnO+ H2
Zn+ 2HCI2= ZnCI2+ H2
Zn+ 2NaOH=Na2Zn02+ H2

MbIpbILTbIH, MaHbI34bl KOCbIIbICTapbI:
Zn(OH)2-MblpbIW FMAPOKCUAI, eKifgansbl KOCbIbIC.
Zn(OH)2+ 2HCl= ZnCI2+2H20
Zn(OH)2+ 2NaOH= Na2(ZnOH4)

Mblpbilw cynbdaTbl-ZNSO4*7H20 MbIpbIl KYNOPOChHI.
MbipbiWw cynbpurai- ZnS nloMMHECLEeHTTIK KabineTi 6ap.

MbIpbILL KOCbINIbICTapblH aHbIKTay.
MbIpbIlWw Ty3OapblHa CinTi KOCKaHOa KoMMasikblH TyH6a Ty3eai.
Zn+2 + 20H- = Zn(OH)2

Y. bekiTy.

Mbipbill-ayafia TypaKTbl, opTalla benceHai MeTan 1. MbIpbIWTbIH, ©3i »XoHe KOCbINIbICTapPbI
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eKinanmnbl KacueT kKepceTedi.MbIpbllWThl TeMipAeH »acanfaH OyMbiMaapfa KOpFaHblL

KanTaManap »Kacay YLWiH )XaHe KyMnMasnapbliH any YWiH KonaaHaabl.

Yl. Yiire TanceipMa.
§7.2. Ne 5. Enimizgeri Mmblpblll eHAipici Typanbl pedepaT XKa3bin Key.

3-cabak
TakbipblObl: XpoMm.

MakcaThbl:
Binimainik: XpoMHbIH MepnoaTbiK XXyneneri opHbl, aTOM KYpbl/biCbl, TabnFaTTa Tapasybl XXaHe
KacueTTepiMeH TaHbICTbIpY. MaHbI34bl KOCbIJIbICTapbl XKaHe oslapAblH, KOJIAaHbITybl TypaJsibl
TYCiHiK B6epy.
JaMbITyLWbIbIK:
— d-anemeHTTEep Typanbl anfaH 6iniMaepiH OambIThin, KEHENTY;
— OTKEH MaTepuanibl KOPbITbIHAbIIAYFa XOHE Xyneneyre ynpery;
— MbIC )X9He MbIpbILL, XpoM Typanbl binimaepiH emipae KkongaHa 6inyre ynpeTy;
— Ecen wbiFapa 6iny 6iniriH KanbiNnTacTbIpy;
Topbuenik:
— OKYLbIHbIH, TaHbIMAbIK, KbI3bIFYLUbIIbIFbIH, KaJbINTacThIpy;
— o3 beTiHLWe XKyMbIC )xacan 6inyre Topbueney;
— 3KOJIOrUASbIK, SIKOHOMUKaNbIK Topbune bepy.

KepHekiniri: 2nekTpoHabl OKy/bIK. MeTangapabiH 3/IEKTPOXUMUSATIBIK KEPHEY KaTapbl,
XpoM, Xpom KyliManapbl. KapToykanap T.6.

[MoHapanbIk 6annaHbic: Pusuka, buonorus, Tapux, maTemMaTunKa.

CabakTblH TUnNi: XaHa 6inim 6epy.
CabakTbIH Typi: OacTypni.
op4ic-Tacini: TyciHgipMeni-nnalCTPaTUBTI, Cypak-Xayarn, XaTTblFyJap opbiHAay, ecenTep
wbiFapy T.6.

Cabak bapbiCbl.
I. ¥nbIMOacTbIpy.
OkyLblnapabl Tyrengen , HasapblH cabakka aynapy.

[I. Y TancbipMacbIH cypay.
Y1 TancbipMachl 6oMbiHLLIA KOWbINATLIH CypakTap:
0 MbIpbIlWTbIH, (PM3MKaJbIK KacueTiH cnnaTtTaHgap.
[0 MbIpbIWTbIH XUMUATbIK KAaCUEeTiH CUMNaTTaNTbiH peakumsa TeHaeysiepiH xa3sbin, TyciHagipiHaep.
0 MbIpbILWTbIH, MaHbI34bl KOCbIJIbICTapbl Typasbl alTbiHAAP.
Ynre 6epinreH ecenTi Tekcepy.
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PedepaTThl Tankbinay.

Ne6,7 ecenTepai WbIFapy.
Ne6 ecen.

Bep: m( kynma)= 30r Lewyi:
V(H2) = 4,4n(K.>x) X 4,4n

Zn + H2504 = ZnS04 + H2
T/k: w(Zn) 65r 22,4n
X=12,8r

W(Zn) = 12.8 : 30 = 0,43=43%. XX: 43%

.Y TancblpMacblH KOPbITbIHAbIIAY. (KecTe TONThIPY)

Ne 3nekTpoHAbik dopmMynachkl, T.4, BaNeHTTIri XuUMuUANblK Kacuettepi MaHbI34bl
KOCbI/IbICTapbI
1 MebIC
2 MblpbILl

IY. )KaHa cabak.
Xpom-YI B ToNTbIH, 371eMeHTi. OHbIH, 3NEKTPOHAbIK (hOPMYynachl:

Cr 424 1s2 2s2 2p6 3s2 3p6 3d5 4s1
FpaduKTiK hopmynacol:

TOTbIFY Oapexeci: +1-geH +6 -Fa geniH.

TabufaTTa Tapanybl. XXep KbIpTbiCbiHAAFbl XXannbl Menwepi -0,03%. Xpom apTypAi
MUHepanfapabliH KypamMbiHa Kipegi.
AnbIHYbl: XpOMAbl TEMIPTACTbl KEMiPMEH KaTTbl Kbi34blpbIMN anagbl.

FeO*Cr203 + 4C =2Cr+ Fe + 4 CO
XPOMHbIH, TEMIPMEH KyMachbl - (heppoxXpoM

Tasa xpomMmabl any
Cr203 + 2Al = Al203 + 2Cr

XUMUSNbIK KacueTTepi:
XPOMHBbIH, 6eTi Mengip okcua KabbipwakneH KanTanfaH.CoHObIKTaH XUMUSIbIK TYPaKThI.

4Cr + 302 = 2Cr203 xaHagbl
2Cr + 3CI2 = 2CrCI3 wabbITThl apekeTTECEOI
2Cr + 3H20 = Cr203 + 3H2 cy b6ybiMeH apekeTTecesi
2Cr + N2 = 2CrN a3o0TneH apekeTTeceqi
2Cr 4+ 3H2S04 = Cr2(S04)3 + 3H2

XpOM KOCbIJIbICTapPbI:
Cr+2 Cr+3 Cr+6

7/14



Bilimger.kz Pecny6nukansik 6inimM >xoHe FbinibIM nopTanbl 2018

CrO-Heri3aik okcua Cr203-ekipannbl okcna CrO3-KbIWUKbIIAbIK OKCUA,
Cr(OH)2-Heri3 Cr(OH)3- ekigannbl H2CrO4-xpoM KbiLUKbIbl
H2Cr207-01XPOM KbILWKbIJIbI

XPOM KOCbUIbICTapbIH aHbIKTay:
Bapbik XpoOM Ty34apblHbIH epiTiHAiNepiHiH TyCi 6ap: Cr+2-keringip TycTi, Cr+3-Kacbsl KYriH,
CrO42—capsbl , Cr2072—KbI3blS1 Capbl.
KongaHbinybl:
— Nervpneyuli 357ieMeHT;
— bonaTTapFa Kocaabl;
— KanTaManap »Kacay YyLuWiH;
— 6osiynap manbiHOayAaa;
— Tepi uneyge.

Y. bekiTy.
XpoM - eH, KaTTbl MeTass, ayaa KOpFaHbllW KabbiklWaMeH KanTanfaH. XeMipinyre TypakThl.
Kbi3ablpFaH4a XUMUAbIK peakLunuaFa Tyceqi.

YIl. Yiire TanceipMa. § 7.4. Ned,5 xaTTbIFynap.

4-cabak.
TakblpblObI: TeMip.

MakcaThbl:
binimainik: TemipLiH, NepUOATHIK Xyneaeri OpHbl, aTOM KYPbbiCbl, TabuFaTTa Tapanybl XaHe
KacueTTepiMeH TaHbICTbIpY. MaHbI34bl KOCbISIbICTapbl XXaHe onlapAblH, KOJ4AHbIIYbl Typasbl
TYCiHiK 6epy.TeMipaiH d-31eMeHT peTiHOe MaHbI3Abl MeTalsl EKeHAIriH ganengey.
LaMbITyLWbUIbIK;:
— d-aneMeHTTEep Typanbl anfaH 6iniMaoepiH OambIThin, KEHENTY;
— OTKEH MaTepuangbl KOpbITbIHAbIIAaYFa XOHE XXyneneyre ynperTy;
— TeMip TypaJibl anfaH Teopuanslk 6inimaepiH emipae KongaHa 6inyre ynpeTy;
— Ecen wbifapa 6iny 6iniriH KaneiNTacTbIpy;
Topbuenik:
— OKYLUbIHbIH, TaHbIMAbIK, KbI3bIFYLLUbIIbIFbIH KaJIbINTacThIpy;
— o3 beTiHLWe XKyMbIC )xacan binyre Topbuneney;
— 3KOJIOrUASbIK, SKOHOMUKaNbIK Tapbue bepy.

KepHekiniri: 9nekTpoHabl oKyabiK.. [.V1. MeHOoeneeBTiH NepuoaThIK Xyneci. MeTangapablH,
3/IEKTPOXUMUSANBIK KEPHEY KaTapbl.TeMip, TeMip KylManapbl. KapTodkanap T.6.

MoHapanblk 6aiinaHbic: Pusnka, buonorusa, Tapnx, MaTeMaTurKa.

CabakTblH TUMi: XaHa 6inim 6epy.
CabakTbiH Typi: OacTypni.
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oaic-Tacini: TyciHaipMeni-nnnlCcTpaTUBTI, CypaKk->Kayan, XaTTbiFylap OpblHAay, ecenTep

WwbiFapy T.6.

Cabak 6apbicChl.
I. ¥bIMOacTbIpy.
Okylwblnapabl Tyrengen , Ha3apblH cabakka ayaapy.
bananap, ceHaep binecinoep me?
TeMmipai Here « acnaH Tacbl » gen atangbl.

MXepre afbiN TYCKEH MeTeopuTTepaiH KypaMbiHaa TeMip 60NFaHObIKTaH, OHbl epTene

«acnaH Tacbl» HeEMeCe «)KYJ1AbI3 Tacbl» Aen aTafaH.
[I. Y TanceipMacbiH cypay.

Y TancelpMachkl 60MbIHLWA KOWbITAaTbIH CypakTap.
— XpoM aTOM KypblJbiCbiHa cunaTTama bep.
— XPOMHbIH, PU3NKaNbIK X9HE XUMUSANBIK KacueTTepiHe cunaTTama Oepin, peakuyus
TeHAeynepiH »as.
— XPOMHBbIH, MaHbI34bl KOCbIIbICTaPbIH aTarn, opMynanapbiH »Kas.
— TOTbIFY- TOTbIKCbI3AaHy MPOLECIHAEr XPOMHbIH, POJliH aHbIKTa:
CrO3 + H2S = Cr2(S04)3 + S +H20

Ynre 6epinreH ecentepai Tekcepy.
Ne7, 8 ecenTi Wwheifapy.
Ne7 ecen. Wewyi:
Bep: m(Na2CrO4)=100r Xr 10,12r
m(TyH6a)=10,12r Na2CrO4 + Ba(NO3)2 = BaCrO4! + 2NaNO3
162r 253r
T/k: w(Na2CrO4)
X =6,48r
w(Na2CrO4) = 6,48: 100 = 0,0648 = 6,48 %.

X: 6,48 %.
[1I.Y" TancbipMacbklH 6ekKiTy.
XpoMfa »Kafinbl cunaTtTama bepy.

1 XpOMHbIH 3N1€KTPOHAbIK (hOpMYyacbiH Xa3. BaneHTTiri XXaHe ToTbIFy gapexeci OkcuaTepi
MeH rmapokcnaTepi Xpomabl any.
2

IY. XKaHa cabak.
Tewmip- Yl B Ton anemMeHTi.OHbIH, 371eEKTPOHAbIK, hOopMynachl:

152 252 2p6 3s2 3p6 3d6 4s2
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MpadmKTiK hopmynachl:

TeMip KOCbINbICTapblHOa +2 XaHe +3 TOTbIFy A9pexxeciH KepceTeni. TemipaiH 7.4 +6
6onaTblH TypPaKChi3 KOCbISIbICTapbl 6ap.

TabufaTTa Tapanybl.
Temip TabufaTTa Tapanybl 6oMbiHWaA eKiHWIi MeTann. OHbIH XXep KbipTbiCbiHOAFbI Y/eCi
-5,1%.MaHbI3Obl 6HEPKICINTIK KeHaepi: Kbi3blal TeMmipTac-Fe203 , marHetuT-Fe304, nnuput-
FeS2.
AnblIHYbI.
TeMipai okcnaTepiHeH TOTbIKCbI3AaHAbIPbIN anagbl.
Fe304 + 4CO = 3Fe + 4CO2
FeO + H2 = Fe + H20
Fe203 + 2Al = 2Fe + Al203

XUMunAnblK KacmeTTepi.
an 3aTtTapmeH: TemipniH 6encenpiniri optawa. CoHAblkTaH 6enceHpainiri opTawa
benmeTanpap TemipAi TOTbIKTbIpaAbl.
2Fe + 3CI2 = 2FeCI2
Fe + S = FeS
3Fe + 202 = Fe304
Kypaoeni 3aTTapMeH: Kbi3ablpbliFaH TeMip cy bybiIMeH apekeTTece,.
Fe + H20 = FeO + H2
KblWKblNgapAaH CyTeKTi blFbICTbIpaabl.
Fe + 2HCI = FeCl2 + H2
bencenginiri TemeH MeTangapabl Ty34apblHaH TOTbIKCbI3AaHObIpabl.
Fe + CuCI2 = FeCl2 + Cu

IY. BekiTy.
Temip -Ka3ipri 3aMmaHfbl TEXHUKAHbIH, MaHbIi3abl MeTanbl. byn opTawa 6encenpi metann. D-
351eMeHT. TOTbIFY Aapexeci +2 aHe +3 KocC/biCTap Ty3eai.

Y. Yinre TanceipMa. § 7.5. Ne7 ecen. «Ka3akcTaHgaFbl TEMIp eHAipici»
Pedepar.

5-cabak.
Takblpblbbl: TeMip KOCbIIbICTapPbI.

MakcaThbl:
binimpginik: TemipaiH, MaHbI3Abl KOCbIIbICTapbl XXaHe oslapdblH, KOMAaHbIybl Typasnibl TYCiHIK
bepy.TeMipaiH d-an1emMeHT peTiHae MaHbI3Abl MeTas EKeHAIriH ganengey.
OaMbITYLbINbIK:
— d-anemeHTTep Typabl anfaH 6iniMaepiH OambIThin, KEHENTY;
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— OTKEH MaTepuasngbl KOPbITbIHAbIIAYFa XKOHE XXyneneyre ynpeTy;

— TeMip Typasbl anfaH Teopusnslk 6inimaepiH emipae kongaHa 6inyre ynpeTy;

— 3epTXaHablK XXYMbIC XKacal OTbIpbIM, OKYLWbINApPAbIH, Teopusanbik 6inimaepiH npakTuka
XKY3iHAe iCcKe acblpy;

— Ecen wbifapa 6iny 6iniriH KaneiNTacTbIpy;

Topbuenik:

— OKYLLUbIHbIH, TaHbIMAbIK KbI3bIFYLIbIIbIFbIH Ka/biINTacTbIPY;

— o3 beTiHLWe XKyMbIC )Kacan binyre Topbueney;

— 3KOJIOrUASbIK, SKOHOMUKabIK Tapbue bepy.

KepHekiniri: 9nekTpoHabl oKybiK.. .. MeHOoeneeBTiH NepuoaThIK Xyneci. MeTangapablH,
3NEeKTPOXUMUANBIK KepHey KaTapbl.TeMip, TeMip KyMManapbl. MbiC, MbIpbill, TeMip
KOCbIIbICTapbl, HATPUN TMOPOKCUAI, KaJUA TUOLMOHATHI, Kbi3blJ1 KaH Ty3bl , CbiHaybIKTap T.6.

[MoHapanbIK 6annaHbic: Pusuka, buonorus, Tapux, maTemMaTUnKa.

CabakTblH TUMi: XaHa 6inim 6epy.
CabakTbIH Typi: OacTypni.
on4ic-Tacini: TycCiHAipMeni-nnniCcTpaTUBTI, Cypak->Kayan, XaTTblFyaap opbiHOay, ecenTtep
WbIFapy, 3epTXaHasblK XYyMbIC T.6.

Cabak baphbiCbl.
I. ¥bIMOaCTbIpy.
Okywblnapabl Tyrengen , Ha3apblH cabakka ayaapy.
Bananap, ceHpep binecinoep me?
KasakcTaH TeMip eHAipici 6oMbiHLA HewwiHLWi opblHAa Typaabl?

Ka3akcTaH TeMip eHAaipici 6oibliHLWa 7 opbiHOA Kenegi.
[I. Y1 TancbipMacbIH cypay.

Y TancelpMachkl 6orbiHLLA KOWbIIAThIH CypakTap.
— TeMip aToMbl KypblibiCbiHa cunaTTama 6ep.
— TeMipaiH du3nKanblK XaHe XUMUANbIK KacumeTTepiHe cunaTTama bepin, peakuus
TeHaeysiepiH xas.
PedepaTTbl Tankbinay.
Ynre 6epinreH ecentepai Tekcepy.
N.7, 8 ecenTi wbiFapy.

[Il.Y” TancbipMacbklH BekiTy.

1 DNeKTPOHAbIK X3He rpaduKTik opMysiacbiH a3 BaneHTTiri xaHe T.4. MuHepangapsl
AnblIHYbI
2
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IY. XKaHa cabak.
TemipAiH, MaHbI3Obl KOCbILICTAPbI:

FeO -Tewmip Il okcngi Fe203 -Temip Il okcnai
Fe(OH)2 -tewmip Il rmapokcnai Fe(OH)3 -Temip Il rugpokcungi
Fe+2 Ty3napbl Fe+3 Ty3napsl

FeO- kapa TycCTi yHTaK , cyna epimengi. Herisaik kacueTt kepceTegi.
FeO + H2504 = FeS04 + H20
Fe203-kypeH, KOHbIp YHTaK, Cyda epiMengi. Herizgik kacmeT kepceTeai.
Fe203 + 3H2504 = Fe2(S04)3 +3 H20
XKoFapbl TeMnepaTypaga o1 eKifansabl KacueT KepceTeai.
Fe203 +2 NaOH = 2NaFe0O2 + H20
Cyna epiMenTiH TEMIp rMAPOKCUATEPIH COMKEeC Ty3AapblH CiNTiNnepMeH apekeTTecTipin anyFfa
6onanbl. FeSO4 + 2KOH = Fe(OH)2 + K2504
FeCI3 + 3NaOH = Fe(OH)3 + 3NaCl
Fe(OH)2- kbiWwKblIgapOa epin, Heri3aik KacneTt KepceTegi.
Fe(OH)2 + 2HNO3 = Fe(NO3)2 + 2H20
Fe(OH)3 — anci3 ekigannbl KacmeT KepceTeqi
Fe(OH)3 + 3HNO3 = Fe(NO3)3 + 3H20
Fe(OH)3 + NaOH = NaFeO2 + 2H20

TeMip KOCbINbICTapbIH aHbIKTay.
TeMip Ty34apblH CiNTinepMeH aHbiKTayFa 60naabl.
Fe+2 + 20H- = Fe(OH)21!
Fe+3 + 30H- = Fe(OH)3!
YW BaNeHTTi TEMIP MOHAAPbIH aHbIKTAY YLWiH Kaauil TUOLMOHATbLI KON AaHbIIaabl.
FeCl3 + 3KSCN = Fe(SCN)3 + 3KCI3
KaH KbI3bla TYCTi
TeMip YW MOHAApPbIH aHbIKTay YLWIiH Capbl KaH TY3bl KON4aHbl1aabl.
4FeCl3 + 3K4[Fe(CN)6] = Fe4[Fe(CN)6]13 ! + 12KCI
BepnuvH Keri
TeMip eKi MOHAapPbIH aHbIKTay YLUiH Kbi3blJ1 KaH TY3bl KO 4aHblagbl.
3FeCI2 + 2K3[Fe(CN)6] = Fe3[Fe(CN)6]2! + 6KCI
TypyHOyn Keri
3epTxaHanblK XyMbIC Nel0.

MbIC, MbIpbILL, TEMIP NOHAAPbLIH albipbin TaHy.
1.CbiHaybikka 1ma NaOH epiTiHAiCiH Kynbin, oFaH TyHb6a Ty3inreHwe 6ipHewe Tamwbl CuCl2
epiTiHAICIH KysMbI3. PeakunaHbIH MOHObIK TEHAEYIH »Ka3.
2. CblHaybikka 4-5 Tamwbl FeCl3 epiTiHAiciH Kynbin, oFfaH bGipHewe KSCN epiTiHAiciH
KOCaMbl3.PeaKUNAHbIH MOHObIK TEHAEYIH XKa3.
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3. CbiHayblkTafbl bipHelwe Tamwbl FeCl3 epiTiHaiciHe 1-2 TaMLbl Kbi3bl1 KaH TYy3blH KOCbIHAAP.
Ty3inreH TyHb6aHbIH TyCiHe Ha3ap ayaapbiHAap. PeakunsaHbIiH MOHAbIK TEHAEYIH XKa3biHAap.
4.CblHayblkka bipHewe Tamwbl ZnCl2 epiTiHAICIH KyWbiN, YCTiHE KOWMaJIXKblH TyHba
Ty3inreHwe NaOH epiTiHAiCiH KoCbiHAApP. PeakunsiHbIH, MOHAbIK TeHOEeYiH >Ka3biH4ap.

Y. bekiTy.
TeMipaiH OKCMATEpPi MEH FMAPOKCUATEPI HEri3AiK XXoHe 3JICi3 eKifannbl KacueT KepceTeai.
Temip TabufaTTa y/IKeH posib aTKapabl. KebiHece, WoMbIH XXaHe 6onaT KyrManapbl TypiHae
KosioaHblnagbl.

Yl. Yiire TanceipMa. § 7.5. Ne7 ecen.

6-cabak.
TakbIpblbbl: «MeTangap» Takblpblbbl 60MbIHLIA SKCMNEPUMEHTTIK ecenTep LWbIFapy.

MakcaThbl:
binimpginik: «MeTannap» Tapaybl 60oMbIHILA@ anfaH Teopuanblk 6iniMmai NnpakTmMka Xy3iHae icke
acbIpy.
LaMbITyLWbUbIK;:
— S,d-anemMeHTTEp Typasibl affaH GinimaoepiH AaMbITbIMN, KEHENTY;
— OTKEH MaTepuangbl KOPbITbIHAbIIAaYFa XOHE XXyneneyre ynpeTy;
— MeTangap TypaJsbl anfaH Teopusanblk 6inimaepiH emipae kongaHa binyre ynpety;
— CapaMaHAblK XYMbIC Xacal OTbIpbiN, OKYLblNapAblH Teopusanblk 6iniMmaepiH npakTuka
XKY3iHOe iCKe acbipy;
— CapamMaHgblK XXYMbIC Xacan 6iny 6iniriH kanbiNnTacTbIpy,
Topbuenik:
— OKYLUbIHbIH, TAHbIMAbIK KbI3bIFYLbIIbIFbIH KasbiINTacTbIPy;
— o3 beTiHLwWe XKyMbIC )xacan 6inyre Topbueney;
— 3KOJIOrUASbIK, SIKOHOMUKaNbIK Topbune bepy.

KepHekKiniri: 9nekTpoHabl okybiK.. .. MeHOoeneeBTiH NepnoaThIK Xyneci. MeTangapabiH,
3/IEKTPOXUMUSANBIK KEPHEeY KaTapbl. MbIC, MbIpbIL, TEMIP KOCbINIbICTapbl, HATPUA TMAPOKCUAI,
KanMi TUOLMOHAThI, Kbi3blJ1 KaH TY3bl , CblHayblKTap, MHAMKATOpPAap, HaTpui KapboHaThl,

HaTUM cynbdaTbl, HATPUIK XJ0pPUAi, CNUPT Wwam T.6.
MaHapanblk 6annaHbic: Prsmka, buosnormd, Tapux, MaTeMaTumKa.

CabakTbiH Tuni: CapaMaHablk cabak.
CabakTbiH Typi: OacTypAi.
ogaic-tacini: CapaMaHObIK »XYMbIC XKacay.

Cabak 6apbicChl.
|. ¥bIMOacTbIpy.
OKylwblnapabl Tyrengen, Ha3apblH cabakka aynapy./labopaHTTbIH KeMeriMmeH capaMaHAblK
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Kypan->xabablkTapabl, peakTueTepAi TapaTbin 6epy. Okywbinapabl 3 Tonka 6eny. Op Tonka
TWICTi TancblpManapblH TapaTbin 6epy.

[I. CapaMaHabIK XXYMbIC Nel.

| Ton.
1. HOvKaTopAbl NanaanaHbin, MbipblilW CysbgaTbl, HATPUN KapboHaTbl, HATPUN XNopuai
epiTiHAaiNnepiH aHbIKTaH4ap.
2. EpiTiHaici 6ap cbiHayblKTapOblH KalCbiCbiHAA MbiHagan Ty3aap: Temip lll cynbdaTbl, HaTpun
cynbdaThl, MbIpbIL CynbdaTbl 6ap eKeHiH aHblIKTaH4ap.
3. Cenpepre b6epinreH cyabiH, KapboHaTTbl KEPMEKTINIFiIH XXOMbIHAAP.
4. backa peakTumBTepai KongaHban, epiTiHAici 6ap ywWw CbiHAYbIKTbIH, KalCbICbIHAA : MbIPbILU
xJopuai, MarHUm xnopuai, HaTpun rmgpokcuai 6ap ekeHiH nanengeHaep.

Il Ton.
1. MblpbllWITaH MbIpbIW FTMAPOKCUAIH anbiHOap.
2. HeMipneHreH yw cbiHayblKTa HaTpu KapboHaTbl, HAaTPUI cynbdaThl, HATPU xnopuai 6ap ,
KYMIC HATpaTbIH NanganaHbam apbip 3aTTbl aHbIKTaH4ap.
3. CeHpepre bepinreH KkepMek cyfa KanbUUi cynbdaTbiHbIH 6ap eKeHiH ganenneHep.
4. backa peakTuBTepAi KongaHban , epiTiHAICI Bap YW CblHAYbIKTbIH, KalncbiCbiHAA TeMip |l
cynbgaThbl, KaAuUn rmgpoKCcuai, MarHun cynbaTbl 6ap eKeHiH aHbiIKTaH4ap.

[l Ton.
1. TemipaoeH Temip lll rmapokcngiH ansiH4ap.
2. EpiTingici 6ap cbiHaybIKTapOblH KaWCbICbiHAA MbiHaAam Ty3aap: Temiplll xnopuai, HaTpun
cyfnbdaTbl, MbIpbILW CynbdaTbl 6ap eKeHiH aHbIKTaH4ap.
3. Kanbuunin KapboHaTbIHbIH, Canasblk KypaMbliH aHbIKTaH4ap.
4. backa peakTuBTepAi kongaHban, epiTiHAiCi 6ap YL CbiHAYbIKTbIH, KANCbICbIHAA : MbIPbILU
Xnopugai, MarHun xaopugi, HaTpun r;mapokcuai 6ap ekeHiH aHblIKTaH4ap.

MKYMbICTbIH, HOTUXXECIH KecTere TycCipin, AanTepai eTKi3y.
XKyMbICTbIH aTaybl, 6apbiCbl Peakumsa wapTTapsl, 6akbinay HaTUXenepi KopbiTbiHAbI

lll. Ynre Tanceipma.
Tapaynbl kKanTanay.
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