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CTpykTypa yacTtu 1 BapmaHTa NpuHUMNManbHO He n3MeHunachk. 3agaHus,
BKIMIOYEHHbIE B 3Ty YacTb paboTbl, CrpynnMpoBaHbl NO OTAENbHbIM
TemaTndeckmm drnokam. B kaxaom n3 atux GrokoB NPUCYTCTBYHOT 3a4aHNS
Kak 6a30BOro, Tak 1 NOBbILLUEHHOIO YPOBHEW CITOXXHOCTH.

B Tematnyeckom bnoke «HeopraHuyeckas XuMmua» HE3HaYNTENbHO U3MEHEH
nopsaaoK cnegoBaHns 3agaHnin 6a3oBOro 1 NOBbILLEHHOTO YPOBHEN
CITOXXHOCTM, NosABUNOCHL 3adaHue 9, npeacraBreHHoe B doopmaTe Ha
yCTaHOBIEHME COOTBETCTBUA MEXOY pearnpyowmnmm sellectsamm v
npoayKTaMn peakuunn.

YBennM4eHo Yncno 3agaHum 4yactm 2 sKk3ameHauMoHHOW paboTbl Ao 6:
BBeaeHbl 3agaHnsa N2 30 n Ne 31 ¢ eAnHbIM KOHTEKCTOM,
OPUEHTUPOBAHHbIE Ha MPOBEPKY YCBOEHUS BaXHbIX 3ME€MEHTOB
coaepxaHus: «Peakuunm OKUCNUTENbHO-BOCCTAHOBUTENBHbLIE» U
«Peakunn noHHoro oobmeHa.

[MpoooSmKNUTENBHOCTL BbINOSIHEHNA 3K3aMeHaUWUOHHOMN paboThbl
cocTtaBnset 3,5 4aca (210 MUHyT).



TemaTtnyeckmnn brnok «HeopraHmn4yeckas XMmmsi»

3agaHue 5. Knaccugukayuss HeopzaaHu4ecKkux sewecms. HomeHknamypa
Heop2aHU4YeCcKUx eeuw,ecme (mpuesuarsibHas u MexoyHapooHasl)

YcranoBure coorBercrBHe Mexay (opMmyliof Bewecrsa M KIacCOM/TPYNIION,
K KOTOpOMY(-0#) 3TO BEIIECTBO MNPHHAUICKHT: K KaKIOH I[MO3HIHH,
0003HaueHHOH OYKBOMH, noadepuTe COOTBETCTBYIOLIYI NO3HUMIO, 0D03HAYCHHY IO
LG poii.

©OPMVIJIA BEIIIECTBA KJIACC/TPVIIIIA
A) H;PO, 1) KHCIBbIE COMH
B) KAIO, 2) KHCJIOTBI
B) K;HPO, 3) cpenHHe cCoMH

4) OCHOBAaHHA

3arHIMTe B TaOIHLYy BbIOpaHHbIE LIH(PHI 101 COOTBETCTBYIOIHMH OYKBaMH.

A|b|B

OT1BeT:




TemaTtnyeckun bnok « HeopraHmndeckas XxMmmsi»

3apaHue 6. XapakmepHble XuMudecKue ceolicmea rpocmaeix eeuwecms
(Memarnoe u Hememarsos). XapakmepHbie XuMu4deckue ceolicmea
OKcud08: OCHOBHbIX,aMOMEPHbIX, KUCITOMHAbIX.

lpumep 1:

H3 [MPECATONKCHHOI'O IICPCHHA BCHICCTB BblﬁCpHTC ABa BCHICCTBA, C Ka’XKIAbIM H3
KOTOPBIX B3&HMOI[CIVICTBYCT a30T.

1) Bozopon

2) JHTHH

3) Boja

4) colsgHas KHCIIOTa
5) XIopuJ Kamnud

3anHUIIUTE B [10JI€ OTBETA HOMCpPa BblﬁpaHHbIX BCIHICCTB.

OTBET:




TemaTtnyeckmnn brnok «HeopraHndyeckas XxMmmsi»

3agaHue 6. XapakmepHble XUMUYeCcKUe ceolicmea rpocmaeiX seuwecms
(Memarinos u Hememarnosg). XapakmepHble xuMu4deckue ceolicmea
OKCUOO08: OCHOBHbIX,aM@OMEPHbIX, KUCTTOMHbIX.

lpumep 2:

H3 INPEOJIOKCHHOI'O IICPCHHA BCIICCTB BbIﬁCpHTC ABa OKCHIA, KOTOPBIC PCATHPVYIOT

¢ okcugoM (pochopa(V).
]
1) oxcup cepri(VI)

2) VYIJIEKHCIBIH a3
3) OKCHJ KalbIuA
4) oxcup ceppi(IV)
5) OKCHJ HaTpHsA

3aIlUIIUTE B I0JIE OTBETA HOMCpPa BblﬁpaHHBIX BCHICCTB.

OTBET:




TemaTnyecknm o6nok «HeopraHmyeckasa Xmummsi»

3apaHue 7. XapakmepHbie XuMu4yeckue ceolicmea 0CHo8aHUU, aMgbomepHbIX
a2udpokcudos, Kucriom, cosneu: cpeOHUX, KUCIbIX, OCHO8HbIX; KOMIT/IEKCHbIX (Ha
rnpumepe 2udpPoOKCOCoeOQUHeHUU antoMUHUSI U YUHKa). Qriekmporumu4yeckas
ouccoyuayusi arekmporiumos 8 800HbIX pacmeopax. CuribHble u criabbie
anekmponumsl. Peakyuu UoHHo20 obmeHa.

B oaHy M3 npoOMpOK C OCaJIKOM THAPOKCHAA ATIOMHHHMA A00aBHIM CHIBHYHO
KHCIIOTY X, a B JIpPYIYIO — pacTBop Bewiecrea Y. B pesyiabrare B Kaka0H U3
npoOupok Habmoaanu  pacTBOpeHHEe ocajaka. M3 npeuiokeHHoro mnepevHs
BbIOCpHTE BelecTBa X H Y, KOTOPLIC MOT'YT BCTYNATh B ONMCAHHLIC PCAaKLIHH.

1) OpoMOBOAOPOAHAA KHCIOTA
2) ruapocyibdua Hatpus
3) cepoBOAOPOHAS KHCIO0TA

4) ruapoKcHjl Kanus
5) ruapar amMmmuaka

3anuumure B 'l"d().lllil.ly HOMEpA BblﬁpaHHle BCUICCTB 1101 COOTBCTCTBYKILIHMH

OyKBaMH.

X

Y

Orger:

2 banna



TemaTtnyeckmnn brnok «HeopraHmn4yeckas XMmmsi»

3agaHue 8. XapakmepHble xuMu4ecKkue ceoucmea
Heop2aHU4YeCcKuUXx seuwecms

YCTaHOBUTE COOTBETCTBHE MEXKY (HDOPMYIION BEIIECTBa
U (opMylaMH PEaKTUBOB, C KOKJBIM U3 KOTOPBIX OHO
MOXET B3aUMOJICMCTBOBATb.

OOPMVIIA
BEILECTBA OOPMYVIJIbI PEAKTUBOB
A) Cl, 1) NaHCO,, Zn, HF
b) ALO, 2) O,, HBr, KMnO,
B) Ca(OH), 3)0,,H,, Li
') Na,SO, 4) NaBr, Ba(OH),, Fe
5) HCI, NaOH, CaO

(4512)



TemaTtnyeckmnn brnok «HeopraHndyeckas XxMmmsi»

3apaHue 9. XapakmepHble xumu4yecKue ceolicmea HeopaaHU4YeCKUX

geuwjecms
[pumep 1

YcTraHOBUTE COOTBETCTBHE MEXKY peardpyrolIUMU BEIIECTBAMU H IPOAYKTAMHU,
KOTOpbIe 00pasyrTCs NpHU B3aUMOJIEHCTBHH ITUX BEUIECTB: K KaJIOM IMO3HILMH,
0003HaYeHHOM OYKBOH, NOAOEPHUTE COOTBETCTBYIONLYIO MMO3HLIHIO, 0003HAYCHHYIO
ndpoii.

PEAT'MPYIOUIME BEILHECTBA [TPOJIYKThbI PEAKILIMHA
A) Mg u H,SO4(xoH11.) 1) MgSOsu H,O
b) MgO u H,SO, 2) MgO, SO, u H,O
B) S u H>SO4(xomH11.) 3) H-SuH-,O
I') H,S u O,(u36.) 4) SO, u H,O

5) MgSO,, H,S u H;O
6) SO;u H,O

3anumuTe B TadauIy BoIOpaHHbIE HH(PBI 110 COOTBETCTBYHOIMMHU OYKBAMHU.
A|B|B|T

OTBeT:




TemaTnyecknm b6nok « HeopraHmyeckasa Xmmmsi»

3agaHue 9. XapakmepHble xumMu4yecKkue ceolicmea Heopa2aHU4YeCKUX

geuwjecms

YCTaHOBUTE COOTBETCTBHUE MEKTY HCXOMHBIMU BEI[ECTBAMH M IIPOAYKTAMH HX
B3aUMOJICHICTBUA: K KaXIOH ITO3MIMH, OOO03HAYCHHOI OYKBOIL, IT0J0€pHUTE

[pumep 2

COOTBETCTBYIOIIYIO TIO3HIIUIO, 0603HAUCHHYIO| LEIpPOIL.

HMCXOJTHBIE BEIIECTBA
A) &OH £ SOZ(H36) —*
B) NaOHA(mﬁ) = SOZ =%

B) NaOH + CLO —
I') NaOH + HCI —

3armuImre B TaOJMILy BBIO

OTBET:

T[TPOJTYKTHI PEAKIIAN
1) N&zSO4 4= HzO

2) Na,SO; + H,O

3) NaHSO,

4) NaCIO + H,0

5) NaCl + H,0

6) NaClO, + H,0

PAaHHbIC I_[H(l)pbl 110 COOTBCTCTBYIOIIMI 6yKBaMH.

A

b

B

I




TemaTtnyeckmn bnok «HeopraHn4yeckas XxMmmsi»

3agaHue 10. B3aumocesisab HeopaaHUu4YecKux seuw,ecms

| B 3ajanHoii cxeme npespauienmii
CuSO, —=—Cu(NO;),,_,,——Cu
BemecTBaMu X U Y ABIISIKOTCH:
1) K
2) Zn
3) Mg(NO;),
4) Ag
5) Ba(NO;),

3anumuTe B TaOMUIy HOMEpa BBIOPAHHBIX BELIECTB IO COOTBETCTBYHOLIUMH
OyKBaMH.

XY

OrBeT:




3agaHuga 30 n 31

3apanHusa 30 n 31. Peakyuu okucriumeribHO-80cCcmaHo8UMesribHbIe.
Anekmponiumu4yeckas ouccouuayus 3/1eKmposiumoe 8 800HbIX pacmeopax.
CurnbHble u cnabble anekmponumsl. Peakyuu UOHHO20 0bmeHa.

Jlna BeINMONMHEHHA 3aaHui 30, 31 HCIONMB3YHTE CIEAYIONNH NEPEUEHD BEIECTB!

MEepMaHTaHAT Kalus, FHAPOKapOOHAT Kauus, cynb(HUT HaTpus, cynbdaTr Gapus,
PHAPOKCHA Kanus. JIOMyCTHMO HCIONb30BaHHE BOJHBIX PACTBOPOB 3THX BEIIECTB.

30

31

113 NPEOITOKCHHOIO IIEPCUHA BCHICCTE BBIGC])IITC BCOICCTBA, MCAIY KOTOPBIMII
MOZKET IIPOTCKATh OKHCIHTCIBHO-BOCCTAHOBHTCIbHAA  PCAKIIA. B otTeeTe
3allHOIHTE  VpPpAaBHCHHE  TOJIBKO OOHOM U3 BO3MOKHBIX  OKHCIHTEIBHO-
BOCCTAHOBHTCIIBHBIX l)CflI(I_lIIIVI. CocTaBbTE B.TICI\'T])OHHLIIVI 0allaHC, VKaKHTC
OKHCJIHTENL H BOCCTAHOBHTEIL B HTOII PEaKIIH.

I13 nmpeanosKEeHHOro MEPEUHSA BEIECTB BBIGEPHUTE BEMIECTBA, MEAIY KOTOPBIMI
MO’KET MPOTEKATh PEaKLUA HOHHOTO 00MEHA. 3anHIINTe MOMEKYIAPHOE, MONHOE U
COKpPAILIEHHOE HOHHOE YPAaBHEHHA TOMBKO OJHOIT I3 BO3MOKHBIX PEAKIHIL.




Kputepun oueHnsaHua 3agaHmna 30

Coaep:xaHue BEPHOro 0TBETA H YKA3aHM 110 OLEHHUBAHU IO baibl
(toryckaroTcst MHbIE (POPMYJIMPOBKH OTBETA, HE MCKAKAIOLIUE €0 CMBICIIA)
BapuanT orBera:
NaQSO3 T 2KMHO4 + 2KOH = NaQSO4 a5 2K2MI’104 g 5 HQ_O
2 [Mn”+&— Mn"
l |S™-28—S"
Cepa B crenenu oxuciienuss +4 (win cyiabDUT HATpUs) SBISIETCS
BOCCTaHOBUTEJIEM.
Mapranen, B cTeneHM OKHCIACHHMS +7 (WMAM TIepMaHraHaT Kajius) —
OKHCJITUTEIIEM.
OTBeT NpaBUIILHBIA U MOJIHBIN, COJAEPIKUT CIEAYIOLIUE IEMEHTHI: 2
e BbIOpaHbl BEIIECTBA, W 3alMCAHO YypPaBHEHUE OKHUCIUTEILHO-
BOCCTAaHOBUTECJIbHON PCAKIINH;
® COCTaBJICH OJIEKTPOHHBIM OajlaHC, YyKa3aHbl OKHUCIUTEIb U
BOCCTAaHOBUTEIIb
[IpaBuiIbHO 3amMCaH OJMH JICMEHT OTBETA 1
Bce aneMeHThl 0TBeTa 3anucalbl HEBEPHO 0
Maxkcumanvuolii 6aun 2




3aaaHue 30

CopaepykaHue ycroBuid 3agaHnin ¢ pa3BepHyTbIM OTBETOM BO MHOIUX
crny4asix MOXXET OPMEHTMPOBATb 3K3aMeHYyeMbIX Ha UCMONb30BaHNE
pa3nn4YHbIX CNOCcOB0B NX BbIMOMHEHUS.

Bo3moXkHbIe eapuaHmsbl omeema.

3Na,SO, + 2KMnO, + H,0 = 3Na,SO, + 2MnO, + 2KOH
4KMnO, + 4KOH = 4 K,MnO, + O, + 2H,0

He coomeemcmeyem ycrioguro 3a0aHusi:

2KMnO, = K,MnO, + MnO, + O,




[loagrotoBKa K BbiNnosiHeHUO 3agaHua 30

BakHenwmne okncrnnTenu:
02, CI2, Brz, HNO3, HZSO4(KOHLI,.), KMnO4, MnOz, K2Cr207,

K,CrO,, KCIO, KCIO,, H,O,, (coeanHerus Fe(lll))

22’

Ba)kHenwune BoCCTaHOBUTENN:
MeTansbl, H2, C, CO, cynbduasbl, noanabl, bpomuasbl,
a Takxe HZS, HI, HBr, HCI, NH,, PH,;

HUTPUTLI, cynbdnTbl, coeanHeHns Fe(ll), Cr(ll), Cr(lll), Cu(l),
(H,0,)



[TogrotoBka K BbIiNosiHEeHMO 3agaHua 30

BaxxHenwmne okncnuTenu:

ad30THaA KNCJ10Ta

+4
+ € ——p NOZ

+2
+3e—=> NO

+5 +1

0
\+ S5¢ —>» N2

-3
+ 8¢ —>» NH4NO3

KOHUEeHTPauna KUCIOoThbl
dKTUBHOCTb BOCCTAaHOBUTEIA




[loagrotoBKa K BbiNnosiHeHUO 3agaHua 30
BaxxHeunwimne okucnutenm

A30THas KucrnoTta — NpUMepbl peakLnii;

Cu + 4HNOj gy — CuNO;3), + 2NO, + 21,0,
3Cu + SHNO; a5 — 3Cu(NO;), + 2NO + 4H,0,
AMg + 10HNOs (ouerm pass) — 4MgNO3), + NH,NO; + 3H,0.

KonnenrpupoanHass HNO; okmciasieT HeMeTaUIBl 0 BEICIIIIX KHICIIOT:
Sk 6Pm03(mm) = stO4 + 6N02 t 2H20.,
P + SHNOs ko — H3PO,4 + SNO, + H,O;
C + 4HNO; gy — CO, + 4NO, + 2H,0;

CusS + 8HNOj3 oy — CuSOy + SNO, + 4H,0;
MOXHO TakK.
CuS + 10HNO;gomy — Cu(NO3), + H,SO, + 8NO, + 4H,0.




[loagrotoBKa K BbiNnosiHeHUO 3agaHua 30

BaxxHenwmne okncnuTenu:

KOHUEHTPUPOBaAHHAA CEPHAA KNCI10Ta
anIC BCETO IMPOAYKTOM BOCCTAHOBJICHIIA CCpHOﬁ KHCIIOTEI ABJISACTCA SOz
2H,SO4ouy) + € — CO, + 250, + 2H,0;
2FeO + 4stO4(&om_) — FGZ(SO4)3 =+ SOz T 4Hzo
ﬂpM MCNOSb30BaHUN CUITbHbIX BOCCTAHOBUTENEN (aKTl/lBHblx

MeTannos, bpoMnaos, MOANOOB) BO3MOXHA 3aMncb S U HZS B
kayecTBe NpoaykToB BoccTaHoBneHns H,SO,,Hanpumep:

8Nal + 5H,SO, =4I, + H,S + 4Na,SO, + 4H,0



[loarotoBKa K BbINosiHeHUIO 3agaHua 30

[lepmaHraHaTt kanus n okeng mapradua(lVv)

KUCJI0THaA

2+
+
T 5¢ —=> Mn
+7 +4

KMnO4 HelTpanbHasa +3e é,,Mno2

cpena
\ ;
LesnioyHaA e —3» K Mno
cpena 2 4
2KMnO, + 5KNO,, + 3H,S0, = 2MnSO, + 5KNO, + K,SO, + 3H,0
2KMnO, + 3KNO, + H,0 = 2MnO, + 3KNO, + 2KOH
2KMnOQO, + 16 HCI = 2MnCl, + 5Cl, + 2KCI + 8H,0

MnO2 0ObIYHO UCMONb3YKT B KNCINOW cpeae:

MnO2 + 2NaBr + 2HZSO4 = MnSO4 + Br2 + NaZSO4 + 2H20



[loagrotoBKa K BbINnosiHeHUO 3agaHua 30

Xpomarbl 1 Anxpomarsbl Yalle NCnonb3yrT B KUCION cpeae,
BOCCTaHoBMNeHue npotekaeT Ao coeanHeHmnn Cr(lll):

K2CI'207 + 3KN02 + 4stO4 — Cl'z(SO4)3 + 3I<NO3 + KzSO4 + 4Hzo

BaxxHO, 4TOBObLI NPOAYKThI peakumnmn bbinu BelbpaHbl C y4eToM
XapakTtepa cpefbl!

[1pn ncnonb3oBaHMKM KMUCNopoacoaepKalluuxX CoeaMHEHNN XITopa B
KayecTBe OKMUCNuUTernenm atomMbl ranoreHoB BOCCTaHaBNMBAKOTCA 0
VCTOUYUNBOU CTENEHU OKUCNeHusa -1:

S5KCIO; + 6P = 5KCI + 3P,0:s;
Cr,0O; + 3KCIO + 4KOH = 2K,CrO,4 + 3KC1 + 2H,0.

* DK3aMeHyeMbIN OOIMKEH 3HaTb Ha3BaHMA KNCIopoacoaepKallumx comnen
N KACIOT Xfopa: rmnoxmopuTbl, XNOPUTLI, Xnopartbl, nepxrnoparsl...




[loagrotoBKa K BbINnosiHeHUO 3agaHua 30

BakHeunlumne BOCCTaHOBUTENN U NPOAYKTbl NX OKNCITEHUA

CnoXHble BelleCcTBa, cogepKaline atom B HA3LLEN
cteneHun okncneHua: Hi, K1, HZS, Nazs, NH3, PH3 1 T.II.

Kak npaBuno, obpasyotca cregyowme npoayKTbl UX OKUCIIEHUS:

211 2e — 12
2Br! -2e — Br2
2CI 2¢ — Cl2

S2 -2e — S° (npu ucnonp3oBannu cHTBHBIX OKucTHTETEH (KMnO o
K,CrO,, HNO, nonycruma 3anuce H,SO,, Cyab(aroB)

NH, — N,
3-
PH, — PO,* (H,PO,, K,PO,)



[loagrotoBKa K BbINnosiHeHUO 3agaHua 30

BakHeunlumne BOCCTaHOBUTENN U NPOAYKTbl NX OKNCITEHUA

CnoxHble BellecTBa, cogepXallne KaTUOHbI MeTannoB, 3apsi KOTOPbIX
MOXET BO3pacTu, Hanpumep, Fe?*, coeamHeHunsa megu(l), coegnHeHus
xpoma(lll):

2Cr(OH), + 3H,0, + 4KOH = 2K,CrO, + 8H,0;
6FeSO, + K,Cr,0, + 7TH,SO, = 3Fe,(SO,), + Cr,(SO,), + K,SO, + TH,O

CynbduTbl, HUTPUTbI:

KNO, + Br, +2KOH = KNO, + 2KBr + H,0O;
Na,SO, + Cl, +H,0 = Na,SO, + 2HCI.

[pyrue BellecTsa, cnocobHble BbITb U OKUCITUTENSMU, U
BOCCTAHOBUTENSAMMW: Hzoz-



[loarotoBKa K BbINOIHEHUIO 3aaaHna 30

3anunucb 3N1eKTPOHHOro banaHca

K,Cr,0, + KBr + H,SO, — Cr,(SO,), + Br, + ...

Tonycmumb! 2Cr*® + 66 — 2Cr*3| 1
3anucu: 2Br'-26 — Br, |3
usid
Cr® + 36 — Cr*
Br-é— Br°
usid
2Cr° + 6é — 2Cr*3| 1 Kornuyecmeo
2Br-26 — 2Br |, MPUHAMBIX U
OMOAaHHbIX
Hedornycmuma 3anucek: Z,Zf,fgnf %Z?nib
Cr+23 + 66 — 2Cr*3 yKa3aHo Hal

cmpersikou.



[loarotoBKa K BbINOSIHEHUIO 3adaHna 30
3annucb 3NeKTPOHHOro banaHca

Takune 0603HauYeHUs cTeneHel okmcneHns kak N°* n N+
(cHa4yana uundpa, 3aTemM 3HaK) CHUTAOTCA HEBEPHbLIMMU.

ckntoveHme: y 0AHOaTOMHbIX MOHOB CTEMEHb OKUCIIEHNSA paBHa
3apsiay MoHa, NO3TOMY TaKyk Kak 3arnmcb Kak

Mg?* + 2e = Mg criegyet cuntaTh BepHON (MOXKHO
paccMmaTpuBaTb KaK 3NIEMEHT 3fTIEKTPOHHO-MOHHOro banaHca),

3 6t + Y+
"2y F UM ST G (S0.), ¢ SO, + YN 4 2 My
2 (/5:-'46 S A L
y

1 6ann, BepHO COCTaBfeHO ypaBHEHME peakunu, 3anmcb
9NIEKTPOHHOro GanaHca cooepPXuT OLINOKN



3aganue 30. Npumepsbl paboT yyalmxcs

@ XC;S(DH)J 43Bra° t (oKOYy — .Zkac;‘Oq WCkBre + PH20
(s = C7° 3 | 2
2B 496 = QB J 2 l 3
Ce(OM)3 - boceranoburews

/3r.z - OkueudLTeus

3agaHune BbIMOSTHEHO MOMHOCTLIO NpaBurbHO.OueHka: 2 6anna

530 te - ¥ -2

-1 ° Al IR Y 41 =) 41
0G5 (S04)» +3Pr, A6MaOH"—> 2 Aoy Cr O™ 646 Br + 545, SO

tg
X) Cra>-6E = 206° |
OrLLlllreety
Prl +2€ = 2P | 3
bocerrescobeesecte

3) Crg>( Cri(S04)») - boce nernoberess

0
,5“ ( F)n_) ~ ORALEAELNULAL
OueHka: 1 6ann, BEpHO COCTaBNEHO ybaBHeHme peakuumn, 3annucb 3NEeKTPOHHOIo
banaHca cooep>XXnT OLNOKy



3anaHue 31

Jia BeinotHEHHA 3aaHui 30, 31 UCIIONB3YHTE CIENYIOINHH IEPEYEHD BEMIECTB:

MEpMaHraHaT Kalus, THAPOKAapOOHAT KaiudA, Cylb(QHT HAaTpHsd, cyabpaT Oapws,
PHAPOKCHA Kanus. JIOMycTHMO HCIIONb30BaHHE BOJHBIX PACTBOPOB THX BEMIECTB.

31

I3 MPEOITOAKCHHOIO IICPCYUHA BCHICCTE BLIﬁCl)IITC BEOICCTBA, MCAIY KOTOPBIMI
MOZKCET IPOTCKATh PCaKUIA HOHHOTO o0OME€Ha. 3alMUIInuTe MOJICKVIIAPHOE, ITOMHOC I

COKpanIc¢HHOE IIOHHOE VPaBHEHHA TOIBKO OJTHOIT U3 BO3MOKHBIX l)CElKI.lIIﬁ.

- - = -

Conepkanue BEpHOIro 0OTBETa H YKA3aHHUS 110 OLUEHHUBAHHIO baiibl
(monyckarwTcsa HHbIE (OPMYIHPOBKH OTBETA, HE HCKAXKAKOIIHME €r0 CMBIC/IA)
BapuauT oTBera:
KHCO3 =t KOH = K2C03 + Hgo
2K+ HCO;5 + OH = 2K" + CO;™ + H,0
HCO; + OH = CO;” + H,0
OTBET NPAaBUIIBHBIN U MOJHBIH, COJEPIKHUT CIEYIOLIHUE YIEMEHTDI: 2
e BpIOpaHbl BENIECTBA, M 3aMMCAaHO MOJIEKYJSIPHOE YpaBHEHHE
peakHu HOHHOTO OOMEHa;
® 3aMMCaHBI NOJHOE M COKPALICHHOEC MOHHOE YPABHCHUS PEAKIIMH
[IpaBuabHO 3anucan OJIMH JIEMEHT OTBETA ]
Bce aneMeHThI OTBETa 3anucaHbl HEBEPHO 0
Maxcumanvuvitt Oani 2




3anaHve 31

Peakuuu 8 pacmeopax ariekmposiumos udym ripakmu4ecku 00 KOHUa 8
mom criy4ae, ecrim NPoONCXoauT CBA3blIBaHME UCXOOHbIX MOHOB C
obpasoBaHNEM:

— cnaboro aneKkTponuTa,

— ocajlka ManopacTBOPUMOro BELLECTBa,

— ra3oobpas3Horo npoaykra.

UNoHHbIE ypasHeHUs peakyul oTpa)arT CyTb TEX UBMEHEHUI, KOTOpble
NPOUCXOAAT NPV B3aUMOOENCTBUN BELLECTB — SMNEKTPONUTOB.

B uoHHoM ypasHeHUU peaKkyuu XopoLlo Caa6wblii a, %
PacTBOPUMbIE CUSbHbIE 3ITEKTPONUTDI snexrpoaur | (C=0,1M)
3anuncbliBaloT B BUAE COOTBETCTBYHOLLINX H,SO, 20
NOHOB, a cnabble 3NeKTPOonuTHI, HF
HepacTBOpMMbIe BELLECTBA U ra3bl — B
MOmeKynsapHoMm Buae. HNO, 4

NH,-H,0 1,4

B cokpalweHHOM MOHHOM YpaBHEHUM CH,COOH 1,4

OPOOHbIE UNU yOBOEHHbIE H,CO, 0.2

KO3(PPULUMEHTLI HE O0MYyCKaoTCS. 1S
2

0,07




3anaHue 31

« Ecnun B kKayecTBe 0QHOro U3 UCXOAHbIX BELLECTB BblOpaHa coJib, TO OHa
OOIMKHa ObITb pacTBOpMMa B BOAE (UCKIOYEHNE — B3aUMOAENCTBUE
HepacTBOPUMbIX KapOOHATOB C KUCITIOTaMMU):

74 BaS0, = 2Lor > K. SO, « 8alOdt), |
0020, « K+ MO > gK T+ SO°T « Lalhth

BoSO. + 20H~ = LalOH) 4+ sO,

OueHka: 0 bannos

Kucrbie conu guccounmnpyoT CTyrneH4aTo, Hanpumep:
‘NaHSO, — Na™ + HSO,”™ (nepBas cTyneHb);
HSO,” —» H" + SO, (eTopas CTyneHsb).

B MoOHHOM ypaBHEeHUN UCMOMNb3YeTCsa 3anucy Tuna
Na® + HSO,"



3anaHue 31

*Peakyuu obpa3osaHusi 2u0pPOKCOKOMITIIEKCO8 NPU B3aUMOOENCTBUM
PACTBOPOB LLENTOYEN U PACTBOPUMBIX COMNeEN LMHKa U arntoMNHNS
Takke MOXHO OTHECTU K peakLmsaMm MOHHOIro obmeHa:

ZnS0O, + 4NaOH = Na,[Zn(OH),] + Na,SO,
Zn?* + S0O,% + 4Na* + 40H = 2Na* + [Zn(OH),]> + 2Na* + SO,>
Zn** + 40H =[Zn(OH),*
*[1pn B3anmoaencTesnn cosiell aMMoHUs CO LenovYamm JonycTumbl
3anucun NH,-H,O, NH, + H,O, Hanpumep:
(NH,),SO, + 2KOH = K,SO, + 2NH_H,O
2NH,* + SO,* +2K* + 20H = 2K* + SO, + 2NH_'H,O

NH4+ + OH = NH3'H20 Unn
NH4+ + OH =NH, +H,0O



3apgaHue 31

OueHka: 1 bann



NMpumep 3agaHmnm 30 n 31

[na soinonHeHua 3agaHnn 30, 31 ncnonb3ynTe cregyrowmnm
nepeYvyeHb BELLECTB: HUTPAT aMMOHUSA, AnXpoMaTt Kanusi, cepHas

KMUcnota, cynbduna kanuga, propug marHusa. [Jonyctnmo
NCMosSib30BaHME BOAHbLIX PACTBOPOB BELLECTB.

3adaHue 30, BO3MOXHble BapuaHTbl OTBETA:
KzCrZO7 + 3KZS + 7HZSO4 = Cr2(804)3 + 3S + 4K2804 + 7H20
KZS + 2H2804 =S+ 802 + KZSO4 + 2H20

3adaHue 31, BapnaHT OTBETA:
K,S+H,SO,=KSO, +H,S
2K* + 8% + 2H* + 8O,* =2K" +SO,* +H_S
S% + 2H* = H,S



3agaHue 32

Xrnopua antMnHNA Harpenu ¢ kanuem. [NonyyeHHbIN B pesynbrarte
MeTanmn noMecTunu B pacTtBop rmapokcuaga kanus. Yepes
NONy4YUBLLUMNCA NPU 3TOM PacTBOP MPONYCTUNM YIIEKNCSbIN ras, B
pesyrneraTe Habnogann obpasoBaHue benoro ocaaka. K
OCTaBLUEMYCS NOCIe OTAENEHNS 0ocagKka pacTBopy AobaBuUnu
pacTtBop cynbdarta xenesa(lll). HanmwmnTte ypaBHEHUA YETLIPEX
OMUCaHHbIX peaKkLUnH.

1) AICI, + 3K = 3KCI + Al

2) 2Al + 2KOH + 3H,0 = 2K[AI(OH),] + 3H, (Bo3MOXHb!
3anucu K, [AI(OH) ], K[AI(H,0),((OH),])

3) 2K[AI(OH),] + CO, = 2AI(OH),| + K,CO, + H,O
(Bonyctumo obpasosaHme KHCO,)

4) 3K,CO, + Fe,(SO,), + 3H,0 = 2Fe(OH),| + 3CO,, +
3K, SO, (AonycTMo HanmcaHue ypaBHEHUs1 peakumm ¢
KHCO,)



3adaHue 32

(AICl, 1 == 2k +4)

)24 421 0U ol = 2L [ AL(OH) (0] 51, T

2 EAH O e+ B0,

3) 2 kT (OR)y (1:0), 1 # CO = 2A[[ORN 1 £2COy 1 S 0
§) 32005 1 Pe, (SOu), FEHLO =DM+ 3KasO, * 500,14

[lons BbIMYCKHWKOB, MOJTYy4YUBLUNX onpeaesieHHoe KoOJIn4eCcTBO 6annos

Bann 0 1 2 3 4

Hons 22 % | 20 % 27 % 13% 18%

BbllMYyCKHNKOB




ONEMEHTbI coaepXxaHus, NpoBepsiemMble 3adaHNeEM
32 (cM. KkoaudmkaTop):

HEOPI'AHMNUYECKAS XUMMUS

2.1 Knaccudukausa Heoprannueckux BemiectB. Homenknarypa
HEOPraHUYEeCKUX BEILIECTB (TpuBHAJIbHAS u
MEKTYHApO,IHasl )

2.2 XapakTepHble XUMHUYECKHUE CBOMCTBA MPOCTHIX BELIECTB —

METAJUIOB: UIEJIOYHbBIX, MIEJIOYHO3EMEbHbBIX, AJIOMUHUS;
MEPEXOAHBIX METAJJIOB (MEaM, IMHKA, XpoMa, JKeJie3a)

2.3 XapakTepHble XUMUYECKUE CBOMCTBA IPOCTHIX BELIECTB —
HEMETAJUIOB: BOAOpPOJA, TaJlOr€HOB, KHCIOpPOJa, CEephl,
azora, pocdopa, yriepoja, KpeMHUsI

2.4 XapakTepHble XUMHUYECKHUE CBOMCTBA OKCHUIOB: OCHOBHBIX,
aM(OTEPHBIX, KHCIOTHBIX

2.5 XapakTepHble XWUMHYECKHE CBOWCTBA OCHOBAaHUM WU
aMm(OTEpHBIX THAPOKCUIOB

2.6 XapakTepHble XUMHUYECKUE CBOMCTBA KUCIIOT

2.7 XapakTepHble XHMHYECCKHE CBOMCTBaA COJICH: CpPEIHMX,
KUCJIbIX,  OCHOBHBIX; KOMIUIEKCHBIX (Ha  mpumepe
COCAMHEHUN AJIFOMUHUS U [IUHKA)

2.8 B3anMoOCBsA3b  pa3iMYHBIX  KJACCOB  HCOPraHUYECKHX

BCLICCTB




Heobxogmnmo NMpPpoABNTb YMEHNE COCTaBJIATb YPaBHEHUA

peakuunmn, COOTBETCTBYHOLLNX BCEM TUMNAM B3aMMOOENCTBUA
HeopraHM4YecKnx BeLLECTB:

KUCITOTHO-OCHOBHOE B3aMOOENCTBUE;
peakunm NMOHHOro obmMeHa;
OKUCITNTENbHO-BOCCTAHOBUTENbHbIE PeaKLUUN;

KoMnnekcoobpasoBaHue (Ha npumMepe rmapoKCOKOMMSIEKCOB LIMHKA U
antoOMNHUA);

rmaponus (bMHapHbIX COeANHEHUN, COBMECTHbLIN rMaposing);
9MEKTPOSIN3 pacniiaBoB N PaCTBOPOB CONEWN, OKCcuaa antoMUHUA.

[Tpumepbl ypaBHEHUN 3MEKTponu3a:

1. CuBr, = Cu + Br, (pu anexrposmuse)

2. 4AgNO, + 2H,0 =4Ag + O, + 4HNO, (ipu snekTposnmse)
3.2NaCl + 2H,0 = H, + Cl, + 2NaOH (mpu snekrposuse)



SAOAYHN
3adaya 34

Okcug umHka maccomn 16,2 r Harpenu B NPUCYTCTBUKM yrapHOro rasa
obbemMom 1,12 n (H.y.). [Npn 3TOM yrapHbIv ra3 npopearnposarn
NONHOCTLI. [lonyyYeHHbIN TBEPALIM OCTATOK pacTBOPUIIN B

60 r 40 %-Horo pactBopa rnapokcuaa Hatpus. Onpegennte MaccoByto
OO0nNK rmgpokcmnaa Hatpus B obpasoBaBLLUEMCS pacTBOpE.

[1]ZnO + CO = Zn + CO, 1

[2] ZnO + 2NaOH + H,0 = Na_[Zn(OH),]
[3] Zn + 2NaOH +2H,0= Na_[Zn(OH),] + H,1

[lons BbIlMYCKHMNKOB, NMOJTY4YUBLUUNX onpeaesieHHoe KoOJIn4eCcTBO bannos

bann 0 1 2 3 4
[lons 94 % | 21 % 7 % 9% 13%
BbIMYCKHUKOB




3adaya 34

SAOAYN

[Mpn HarpeBaHun obpasua rmapokapboHaTa HaTpUs YacTb BELLECTBA
pasnoxunacb. [pn aTtom Bblgenunock 4,48 n rasa (H.y.) u obpasoBanoch
63,2 r TBEPAOro 6e3sogHoOro ocrarka. K nony4yeHHomy octatky gobasunm

MUHMUManbHbI 00 bEM 20%-HOro pacTeopa ConsHOW KUCNOThl,

HeobxoaMMBbIN AN NONMHOro BblAeneHns yrnekucrnoro rasa. Onpegenute
MacCCOBY0 [0S0 Xropuaa HaTpus B KOHEYHOM pPacTBOpE.

I'pynnut ¢vinycknuxos
O yPOSGHAM HOOZOMOBKU

Honsa 6blnyCKHUKO8, ROJAYYUGUIUX ONPEOe1EéH-

Hoe Koauyecmeo dannos (¢ %)

I bann 2 banna 3 oanana 4 danna
1 2pynna 0.4 0,03 0 0
2 2pynna 7.9 0,97 0,21 0,12
3 epynna 29,6 10 4.4 3,9
4 epynna 9.6 137 18,7 35,2




SAOAHA
[loumepsbi 3a0ay 34

1. Yrnekucnoin ra3 oobemMom 5,6 11 (H.y.) nponyctunmn yepes 164 mn 20%-
HOro pactBopa rugpokcuaa Hatpus (p = 1,22 r/mn). Onpegennte coctas U
MacCOBbl€ [0S BELLECTB B NOSTyYEHHOM pacTBOpE.

2. Cmewanu 58,8 r 20 %-Horo pacTtBopa bpommaa ammoHust n 328 r

5 %-Horo pacTteopa aurngpodocdara cepebpa. BoinaBLumnimm ocagok
OTAENUIN, a K ocTaBwemycs pacteopy Aobasunn 34,2 r rmgpokcuaa
bapus n Harpenu 4o npekpaweHus BeblaeneHna rasa. Hamgurte maccoByto
OO0Nto Wwernoyvu B obpasoBaBLLUEMCS pacTBOpPE.

3. MeaHbin kynopoc (CuSO, - 5H,0) maccon 12,5 r pacTBopunmn B Boge U
NonyyYmnm pacteop ¢ Mmaccosoun gosien conu 20%. K atTomy pactesopy
nobasunu 5,6 r xxenesa n nocne 3aBepweHus peakuum ewe 117 10%-
HOro pactBopa cynbduaa HaTpua. Onpegennte MaccoBy AOMH0
cynbunaa HaTpusi B KOHEYHOM pacTBOpE.



PekomeHaaumm rno nogrotoBke ody4vatoLmxcs K
rocygapcTBEHHOU UTOroBOM aTtTtecTtauun B popme EINS

* YCMNeLHOCTb BbINMOMHEHUS 3a4aHuUn BO MHOTOM onpeaensieTcs
OCO3HaHHbIM NMOHMMAaHNEM COOTBETCTBYIOLLEro MaTepmana,
BNageHnem obLnMpHbIM 0ObEMOM TEOPETUYECKUX CBEOEHUI, a TaKkKe

YMEHNEM MNMPUMEHATDL NOJ1y4eHHblE 3HAaHNA B PaA3JTUYHbIX
B3aNMOCBA3AX.

Byaywnm BbinyCKHMKaM He CTOUT ODOATLCA caoayum
3K3ameHoB. Huyero ceepxtpyaHoro Ha EI'D TpeboBatb He
oyayT. (maBHOEe — CaAaMOCTOATESIbHO MbICIIUTb, MPUMEHATb

3HaHUSA U YMEHUSA B HOBbIX, HECKOJTIbKO U3MEHEHHbIX
ycnoBusiX. A Onsi 3Toro 3HaHust AONXHbl ObITb CUCTEMHbIE,
a He OTPbIBOYHbLIE — 3TO OCHOBHOM (paKkTOp yCrnewHoun
cAaydu noboro aK3ameHa, He TOSfIbKO MO XUMUM.
Heob6xoaonmo BepuTb B CBOU CUSbI, MPOABUTbL YNOPCTBO
N OTBETCTBEHHOCTb NP NOAroTOBKE — U MeYTa O BbICOKUX
Oannax Ha 3K3amMeHe CTaHeT BrNosiHe peanbHOMU.



PekomeHayemblie y4ebHble nocobus

nc,an Ero! ’ ﬂ

caam EM

DN




«A cgpam EI'9! Kypc camonoarotoBkmn»

* [locobune coaepxuT eecb HE0bX00UMbIU
meopemu4ecKkul u ghakmoroaudeckuu
Mamepuarsl, N3y4eHne KOTOporo ABMsieTcH
3arnorom ycrniewHown cgaum EINo.

* [lo aHanorun ¢ cogepxatenbHbiMU Briokamu
Koandomkatopa B Nnocobun BblAENEHLI Yembipe
MOOyris. « TeopeTnveckme OCHOBbI XUMUNY,
«HeopraHnyeckas xummay, « OpraHm4yeckas Xummsay,
«KonnyecTBeHHbIE OTHOLLUEHNA B XUMUN»

B kaxxgom moayne y4yebHbln maTtepuan usnaraeTcsa ¢ y4eTom npuHumna
LueneHanpaBneHHoW cucmemamus3auyuu u 060buweHUs N3y4eHHOoro.

* Aicnonb3oBaHbl passiuyHbie Modxo0kl K NpeabaBNEHNI0O MaTepuana:
TEKCTbI, CXeMbI, UNNIOCTPauUnK, rpaduku, Tabnuubi.

« [1na Kaxkgown n3 Tem npmuBeaeHbl rnpumeps! 3adaHul C
KOMMEHTapPUAMMN U PELLEHNAMM.



«A coam EI9! Kypc camonoarotoBkmn»

Moodyas I. Teopemuueckue ocnogst xumuu

SAHATUE 1

CrpoeHune 3neKTPOoHHbIX 000NoYeK U INEeKTPOHHAA KOHdUrypauus
aToOMOB.

Mepuoguuyeckunii 3akoH un MNMepuoguueckana cucrema XMMHUYECKUX ane-
meHTOoB [. UN. MenpeneeBa. 3aKOHOMEPHOCTU U3MEHEHUSl XUMu4e-
CKUX CBOMCTB 3/IEMEHTOB U UX COeAMHEeHUI NO Nepuoaam M rpynnam

OCHOBHbIE 3N1EMEHThl coaepXaHua:

aroM, aroMHOe RAPO, NPOTOH, HEeWTPOH, INEKTPOH, atoMHana opbuTanb, 3IHEPreTUYEecKUn YpPOoBEHb,
SHEePreTUNeCKU NOAYPOBEHL, SNEKTPOHHAA KOHDUIrypauua aroMa, BHEWHWe W BaneHTHbIe INeKTPo-
Hbl, OCHOBHOE ¥ BO30GyxagHHOe cocTonsHue atoma, Mepuoauyeckuin 3akoH u MNepuoanyeckan cuctema
xumMmuueckux anemeHtoB 0. U. Menaeneesa, atOMHbIV pagvyc, 3nexTpooTPULaTeIbHOCTb.

ATOM — 3NeKTPOHEeNTpanbHas 4acTuua, COCTOAWAEA U3 NONOXUTENLHO 3apPSXXEHHOro
AAPa W BPaWAWUXCA BOKPYr HEro OTPUUATEeNbHO 3apsiXXEHHbIX 3N1EKTPOHOB.

flopo aroma COCTOMT U3 NPOTOHOB WU HEUWTPOHOB (HYKNoOHOB). B uenom atom anek-
TPOHEeNTPaneH, rfoCKONbKY YMCNO NPOTOHOB B AAPE PaBHO YWUCNY 3/1IEKTPOHOB B arOME.

Tabnuya 1
OcHoBHbIE XapaKTepUCTUKU NPOTOHOB, HEWTPOHOB U 3NEKTPOHOB

I Yacruya | 0O6o3nauyenmne 3apaa, Maccosoe Macca,
vesnm yUiarennm - D AR




«A coam EI9! Kypc camonoarotoBkmn»

Modyas II. Heopeanuuecxas xumus

3AHATUE 8

XapakTepHble XUMHW4YECKMe CBOWCTBa MnpeacTaBuTesiel OCHOBHbIX
KN1aCCOB HEOpraHM4yeckKkux BeiwecTB

OCHOBHbIE 3NIEMEHTbl CoOAEepPXaHUxA:

OKCMBLI, OKCUAbI KUCNOTHLIE, OCHOBHbLIE, aMdOTepHbie, ABOMHLIE OKCuAbI, Heconeobpa3ayouue okcu-
Abl, OCHOBaHWA, WEnoun, ampoTepHbie rMapoKcuasl, kucnotel, obwuwe u cneunduyeckme CeOACTBa
KUCNOT, conw.

XapakTtepHble XMMU4YEeCKue CBOWCTBaA OKCuaos
XuMmunueckKkue CBOMNCTBA OCHOBHbLIX OKCMAO0B

Bce OCHOBHbIE OKCMAOb! B3aUMOAEWCTBYIOT C KUCNOTaMu, C KUCNOTHbIMU U amdoTep-
HbIMU OKCuaamMu ¢ obpasoBaHMEM CONen, Hanpumep:
Na,O + 2HCI = 2NaCl + H,0;
BaO +H,SO,=BaS0, + H,0;
BaO + SO,=BaS0,;
3Li,0 + P,0, = 2Li,PO,;



«A coam EI9! Kypc camonoarotoBkmn»

Modyav IIl. Opeanuveckan xumus

3AHATUE 16

Knaccudpukaums n HoMeHKnatypa opraHM4eckux BeLeCTB.
Teopus CTpOEHUA OpraHUYecKux coeauHeHUn

OCHOBHbIE 3/IEMEHTbI COAEePXXaHUR:

Knaccudumkaumsa opraHudeckux coeamHeHnin. HoMeHknatypa opraHuyeckux BeLlecTs (TpuBmansHan “
MexayHapoaHas). Teopusa CTPOeHWUs OPraHM4eckMxX COSAMHEHWA: FOMONOMMS W M3oMepUus (CTPYKTYP-
HaA N NPOCTPAHCTBEHHAR).

Ans knaccupukaumm opraHnyeckux COegUHEHU B UX MONEKYNax NPUHATO BbIAENSATH
YrnepoaHeii CKener u @QyHKUuoHansHele rpynnei. YrnepoaHuld CKenet npeacTtasnser
coboit NOCNenoBaTeNnbHOCTb XMMMYECKU CBA3aHHLIX Mexay co6oii aToMOB yrnepoaa.
CoeauHenva, B Monekynax KOTOPbIX K aromMam yrnepoaa NpucOeAuHeHbl TONbKO aTo-
Mbl BOAOPOAA, Ha3bIBAKOT yrnesogopogamMu. ECnn monekyna opraHu4eckoro seLlecTsa
COAEPXUT TONBbKO NPOCTbIE (OAWHAPHLIE) CBA3W Yrnepoa—yrnepoa, TO BELWecTBO SABNS-
€TCA npeaensHbiM, UNN HacbiweHHbIM. COeanHeHna C ABOWHLIMU UAWM TPOMHBLIMU CBSI-
3AMU Yyrnepoa—yrnepoa fABNSKIOTCA HENpeaesibHbIMU, NN HeHacsiweHHbimMu. B Mmoneky-
nax opraHM4ecKux BELECTB, KpOME yrnepoaa wu Bonopona MoryT conepx(a*rcn a'romu

FIPNLIL AVF A FLAL AL i T84 A n . -~ —~— . —— — - —— — — e .



«A coam EI'3! Kypc camonoarotoBKu»

Modyas IIl. Opeanuveckan xumus

Tunsl peakuvin YpaBHeHns peakuuvi
Xnopanrnpuasl M aHruapuasl — Gonee peakuuwoHHocnocobHbie BewecTsa, Yem camu KapboHoBble
KMCNOTLI. Tak, HanpuMep, B OTAUYME OT CNUPTOB (eHontl He oBpaszyioT CAOXHLIX 3PUPOB NPU HEno-
CpeacTeeHHOM B3auMoAencTBun C kapOOHOBLIMWU KUCNOTaMKU, TO €CTk He BCTYNAOT B peakuuun 3tepu-
dukaumn. OaHaKo CNOXHbie 3hupbl GEHONOB MOXHO NONYYUTH, ASNCTBYR HAa HUX XOpaHrnapuaamwm
WAKM aHrnapuaaMu KUCnor.
0
[
/C —CH,@
OH 0
(0]
Z
CH.— + —— + HCI
Hjy C\
Cl
XJIOPAaHTrHADPHA tpenon dennnonntit ahup
YKCYCHOMN YKCYCHOI KHCJAOTHI
KHCJIOTE!
(8]
AN
o OH 0
7
CH,; — C\ P O
0 + —— B CHz;—C
e N
CH;—C OH
AN
0
aHruaApuan
YKCYCHOH KHCJIOTHI




[Tocobue «A caam ElMQ!»

Xumuyeckue cBoMCTBA aMUHOKUCNOT

Tunel peakuun YpaBHeHus peakuyii B

B3aumogewucreue ¢ KUcno-
TaMu

________________________________________________________________________________________ il
Peakyuun ¢ yyacrnem aMuHOrpynnbl
............. sl o
e /
CH2—C\ + HCl === CHz—C\
OH S OH
NH, NH, Cl

TJIAIYH TAAPOXJIOPH] TINIUHA
(xmopup raunuHEuS)

BzaumopesicTeue ¢ asoru-
CTOU KUCNIOTOM

Pearnpys ¢ a3oTUCTO KUCNOTON, aMUHOKUCIOTbI 00pasyioT rmapok-
CUKMCNOTBI:

P W

CH—C +HO—N=0 —> CH,—C| +H0+N,
| OH |7 e
NH, OH



«A coam EI'3! Kypc camonoarotoBKu»

Modyas IV. Koauuecmeennsie omnowenus e xumuu: pacuémot
no xumuueckum opmyrarm u ypaenenuam xumuueckux peawyuii

OCHOBHblE 3NEeMEeHThl CoOhepXaHua:

KONMYECTBO BewecTsa, MONAPHan Macca, MONSIPHLI 06beM, O6LEMHBIE OTHOWEHUS ra308, MacCcoBas

A0NA BewecTsa B pacrsope n 8 CMeCcH BeulecTs.

BeN4MHBI U POopMynbl gns MX BblMMcneHua (tabn. 57).

OcHOBOI ycnexa pelweHus nioboii pacYETHOW 3a4a4v ABNKETCS TWAaTeNbHbIN aHanusa
TOro, O Kakux puU3n4eckux sBenuymHax UAET peys B YCNOBUM 330aHUSA U Kakve dopmy-
Nibl, CBA3bIBAIOLME 3TN BEANYUHBI, HEOOXOAUMO MCNONL30BATL NPWU pacyETax.

Mpu peweHun pacuyéTHbiXx 3anay No XMMUKU MOHAZOBSTCS cnepywowme duanyeckune

Tabnuuya 57

Hekotopble ¢uanyeckue BenmunHsl u GopMynbl ANS UX BLIYUCNEHUS

Puanyeckan BenUYMHa

sy

Pa3mepHOCTb Qopmynsl ANA BLIYUCACHUS
HasBaHue 06Go3Ha- | hpuanNecKoin BeNUYNHLI
YyeHune
Macca m F, m=n-+‘M
1 Ml'-= 103'3 % Mgy Mg pay ° W
1Txr=10°r Moo= Vipoa) * P

m = Mew.)
{p-pa) ®




[Tocobue «A caam ElMQ!»

3apa4a 14. K pacrsopy, nonyyeHHomy npv nobasneHnmn 28,4 r okcvaa Gocpopa(y)
k 200 r ropsiqeni Boabl, nobasuan 200 r 16%-Horo pacTBopa I‘M,apOKCM,qa HaTpus. By-

YnCanTe mMaccoByto A0J1I0 COM B 0J1ly4EHHOM PacTBOpeE.

[pu pacTBopeHun B Boge okcupa docdopa(V) obpasyetcs TPEXOCHOBHAA GochopHas
kucnota. 9Ta KUCNOTa B peakumm C ruapoKCUMAOM HaTpus B 3aBUCUMOCTU OT COOTHO-
LUIEHUSI peareHTOB MOXEeT AaBaTb TPU Tuna CONnew:

NaOH + H,PO, = NaH,PO, + H,0
2NaOH + H,PO, = Na,HPO, + 2H,0
3NaOH + H,PO, = Na,PO, + 3H,0

[MoaTomy, 4TOObI yCTaHOBWTL, Kakasi COMb MOAYYUTCA B peaynbrate peakuwu, cHayana
HaZo HaTh KoNW4ecTBa BELLECTB PeareHToB, a 3ateM, 3Has UX COOTHOLLEHWe, onpeae-

NUTb 00Pa3YyIoLLYIOCA CONb.

PeweHue
1) CoctaBnsiem ypaBHeHWe peakuuu okcuaa ¢docoopa(V) ¢ Bopon:

P,0, +3H,0 = 2H,PO,

2) Onpenensiem KOMMYECTBO BELLECTBA okcuaa docoopa(V):
n(P,0,) =28,4 r: 142 r/monb=0,2 monb

3) Onpepensiem konuyecTso BellecTBa GOCHOPHON KUCHOT:
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TemaTnyeckoe nNnaHNMpoBaHue Kypca:
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COGDMHGHMSI rasioreHoe ¢ BogopoaAoM

M3 BCEX COEAVIHEHWI ranoreHoB HanboNbLIEE 3HAYEHUE UMEIOT ranoreHoesoaopoas U
u_u rasioreHOBOAOPOAHLIX KUCAOT.

XuMuyeckas CBsidb B MONIEKYnax ranoreHoBoAOpPOAOB KOBasNieHTHasa nonspHasa. No-

f;;s- OCTb CBSI3u yObiBaeT B pagy HF — HCl — HBr — HI.

KOMHaTHOW Temrepatype BCe rafloreHOBOAOpOAb — GECUBETHHIE rassl C Pes-

3anaxo~| Bnarogapsi nonspHocTu Monexyn razoobpasHbie rasnoreHoBoAopoas, B
W4Me OT CaMmux rasioreHoB, O4YeHb XOpOLIO pacTeopsAwTcs B Boge. Ob6pasyouwmecs

| 3TOM pacTBOpbl COOCTBEHHO W NpeacTaBnsioT coboi COOTBETCTBYIOLWME Tasiore-

eHHOM pacTeope Oyaer okoso 37 %. Takoi pacTBOp Ha3biBaIOT KOHLEHTPHPO-
COJISIHOV KUCJIOTOM.

acKMe CBOMCTBA raJlOreHOBOAOPOAOB 00YC/OB/EHb TEM, YTO:

e pacteopbl HF, HCI, HBr 1 HI nposBensioT CBOVCTBA KMCJIOT,

SHOBOAOPOAL! W COMM COOTBETCTBYIOWWX VM KUCTIOT NPOSBNSIOT BOCCTaHOBM-
cBoMicTBa 3a CYET aToOMa rasorexa, Haxojsulerocs s HU3LIEA CTeneHn
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lpumep 4. Teépawii

gnoroﬁr,) o gfsﬂpﬂﬂ::; gﬁﬁﬁgﬂ Kamns Harpesn ¢ KOHUEHTPUPOBAHHOM CEpHOJ
. T 51 ra3, KoTopbii pacteopunu B sone. [pu B3anMo-
A F'O pacteopa ¢ nepmaHraHatom kanusi 06pa3oBanoch npo-
croe razoobpasHoe BelecTBo XEnTo-3enéHoro usera. [lpu ropeHnn XeneaHow
OBOJIOKV B 5TOM BeluecTse rnoayyunu cosb. Conb nobasunn K pacTsopy HU-
ara cepebpa, o6pa3oBancs 0cagok. Hanuwmte ypaBHEHWS YETHIPEX OMMCaH-

1abopaTopHbIii CrNoco6 MoMy4eHUst XNOPOBOAOPOAA:
‘ t
KCI(tB.) + H,SO,(koHu.) = HCIT + KHSO,

YKHO HanucaTb U APYroe ypasHEeHue:
| t
2KCI(T8.) + H,S0,(koHu.) = 2HCIT + K,SO,

eakLs npoTekaeT npu 6onee CuibHOM HarpesaHun.
aCTBOPEHUW XNOPOBOAOPOAA B BOAE oBpasyeTca consHas KMcnota. Xumu-

X peakuuit npu 9TOM He MPOUCXoauT, cnenoBatesnibHo, ypaBHeHne peakuuu
b He HyXHO. Mpw B3a/MOLENCTBAN NEPMaHraHara kaams € KOHUEHTPUpO-
/1 CONSIHOI KMCOTOI BLIAENAETCS XI10p (cM. nabopaTopHbie crnocobbl nony-
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UXemdad U

“B?a"MHHe NPeBpaierHns conu, amdortepHoro ruapokcuaa
WAPOKCOKOMMNNeKca Ha npumepe coeAuHEeHUN anioMUHUSA

NaOH us6n1Tox
/ 3NaOH NaOH \
Al = ~ Al(OH);| > Na[Al(OH),]
pacTBOD 3HCI1 HCI pacTBOp

x. 2k

HCI u305ITOK

i mmiemn i ArmiAas st 1A AnnTARnA NATAI/MLIN /LD MY 1.



«A caam EI'9! Tunosble 3agaHuna»

[lpeonoxeHa cucrtema
memMamu4yecKux mpeHUpPOB8OYHbIX
3adaHul n 3adaHuu orns
camMoripo8epKuU npu NOAroToBke K
EM9 no xumun.

caam Er3! N

DU

Cuctema 3agaHum npeabsaBrieHa B NOruke
9K3amMeHauUNOoHHOW paboTbl MO XUMUN Ha
OCHOBE MOAYbHOro NpUHUMNa u
paccynTaHa Ha ¢ghopmuposaHue
ycmouyusbIX rpakmu4yecKux HaebIKo8
yCMeLwHOoro BbIMNOSIHEHUS 3a4aHUN
pasnuU4Horo Tmna.

K 3agaHusam ana camonpoBeEpPKU NpuBeAeHbl omeemabl U
rnpuseoeHb! MoopobHkIe peleHUS.



TpeHnpoBOYHbIe 3aaHNA

Xumuyeckue cBoMcrBa azora. XumMmyeckKkune cBoyicresa amMmmaKa
u conert aMMOHUA

1  3akoHuuMTe ypasHEeHWs peakuuii, KOTOpbie NOATBEPXAAT XUMUYECKWe CBOW-
cTBa asora.

a)N2+02—>
6)N3+N2-—)
B) Mg + No —
r) No + Hy —

2  3akoHuuTe ypaBHEHWA peakuuii, KOTOpble NOATBEPXA2I0T XUMUYecKue CBOW-
cTBa amMmuaka.

a) NH3(M36.) ;2 H2$O4 -
6) Cl'(N03)3 53 NH3 52 H20 —

3  3akoHyuTe ypaBHEHU\ peakuwuil, KOTOpble MOATBEPXAAI0T XUMUYEecKue CBON-
cTBa HUTPUAOB.

a) LisN + Ho0 —
6) LiaN + HCI —



TpeHnpoBOYHbIe 3aaHNA

XumuyecKkue CBOMCTBa KUC/OPOACOAEPXaluxX coeanHeHnn asora:
oKCMAOB, a30TUCTON U a30THOW KUCNOT, HATPUTOB U HUTPATOB

11  3akoHunTe ypaBHEHWs CAeaylowuX peakuui ¢ ydacTUem OKCWOO0B asoTa.

a) NO + 02 -

6) N203 + H,O =

B) N205 + HQO —

r) NyOg + Ba(OH)p —

12  3akoH4UTE YpaBHEHWS peakumil, KOTOpble MOATBEPXAAT XUMWUYECKWE CBO-
cTBa okcuaa asorta(lV).

a) NO, + HO —
6) NO, + HoO + O, =
B) NO, + Ca(OH); —

13 HanuwwuTe ypaBHeHus TPEX peakuui, C NOMOLLBI0 KOTOPbIX MOXHO MNONy4YnThb
okcup, azota(ll).

14 Hanuwwure ypaBHEHUs TPEX pPeakuuid, C NMOMOLLBIO KOTOPbIX MOXHO MONy4uUTb OKCWA,
azota (IV).



TpeHnpoBOYHbIe 3aaHNA

HanuwwTte ypaBHEeHWs peakuuii B COOTBETCTBUW C 3afaHHOMU CXemMon npespa-
WEeHUN BEeLUecTs.

NH4NO; — Ny — NHz — (NH4)2S04 — NHj
HanuwuTte ypaBHEeHus peakuuit B COOTBETCTBUMM C 3a[aHHON CXEeMOW npespa-
LLEHNIA BELUECTB.

N02 - HN03 - Mg(N03)2 - N02 o HN02
HanuwuTe ypasHeHus peakuwii B COOTBETCTBUM C 3afaHHOW CXemown npespa-
WeHUn BewecTs.

KNO3z — KNOy; = NO — NO; — KNOj

Hanuwurte ypaBHEHUs peakuuwii B COOTBETCTBMM C 3afaHHOV CxXemoil npespa-
LWEeHUN BEULEeCTB.

(NH4)oSO4 — NH4Cl — NHz — Nj



3afaHus ans caMmonpoBEPKU

3  YcraHOBUTE COOTBETCTBUE MEXAY HasBaHWEM COEAWHEHUs U TUNOM Xxumuye-
CKOW CBSI3U B STOM COEOAMHEHUM: K Kaxpow noauuum, obosnaveHHoin Gyksow,
noaGepuTe COOTBETCTBYIOWYIO MO3ULMIO, 0603HaYeHHYI0 LUdpo.

HA3BAHUE COEOUNHEHWUA ™N XMMUYECKOW CBA3U
A) ammuax 1) koBaneHTHan HenonapHas
B) asotucrtas kucnora 2) koBaneHTHas nonspHan
B) vutpun kanusa 3) WOoHHaA

4) metannuyeckas

3anuwuTe B Tabnuuy BuibpaHHbie undpsl Noa cooTBeTCTByOWMMN GykBaMu.

J<S b B8

OTser:

4 W3 NpeanoxXeHHOro nepevHa BeuwlecTs BbibepuTe ABa BellecTsa HeMoneky-
NAPHOTO CTPOEHUA.

1) HUTpPaAT aMMOHUA
2) okcua asora(lV)
3) ammuak

4) HUTPUA Kanbuua
5) aszor

3anuwnte B None orsera Homepa BbiOpaHHbIX BELLECTB.

Orser:




3afaHus ans caMmonpoBEPKU

6 W3 npepnoxeHHOro nepeyHs BewecTs Boibepute Asa BELWECTsBa, KOTOpble OT-
HOCATCH K HeconeobpasylowmM OKCuaam.

1) N,O
2) NpOs
3) N,Os
4) NO,
5) NO

3anuwmTe B None otseTa Homepa BbiGpPaHHbIX BELECTS.

OrTserT:

7 W3 npennoXxeHHOro nepeyHa sewecTs BolbepuTe ABa BellecTsa, C KOTOPbIMU
MOXET pearnposaTtb a3orT.

1) ruppokcug xanua
2) xnopua, UMHKa

3) nuTun

4) BopopoA

5) Bopa

3anuwute B none oteeTta HoMepa BolOpaHHbIX BELWecTs.

OTserT:




3afaHus ans caMmonpoBEPKU

®OPMYJIA BELLECTBA

A) NH,Br
B) HNO3
B) Ba(OH)»
N Na

PEATEHTbI

1) HC', NOz, N63PO4

2) AgNO3, KOH, Ca(OH),
3)Cu, S, C

4) Ca0, Brz, K2SO4

5) S, Cly, HyO

3anuwute 8 Tabnuuy BblibpaHHbie uMdpPbLl NOL COOTBETCTBYIOWMMU BykBamu.

A B B r

OTserT:

16 YcTtaHoBMTE COOTBETCTBME MEXAY pearvpylowyvMu BEWECTBaMU U NPoayKTamu
- peakuun: K Kaxaon noavumu, oboaHayeHHon Oykeon, noabepute coOOTBETCTBY-

IOLLYI0 NO3UUMI0, 0603HaYeHHYI0 LMbpPO.

PEATMPYIOLLUME BELLECTBA

A) FeO + HNOg(koHU.) —
B) FeClg + NH3 - HoO —
B) Cu + HNOjz(koHU.) —
) Cu + HNOj3(p-p) =

NPOAYKTblI PEAKLUUU

1) FE(N03)2 * H20

2) Fe(N03)3 + N02 * H20
3) CU(N03)2 x b N02 + HQO
4) Cu(NOj3), + NO + H-0
5) CuNO3 + Hy

6) Fe(OH)3 + NH,CI



3agaHunsa ans camMornpoBepKu

MopoLwoK marHus Harpenu 8 atmocgepe asora. lpw B3auMOAEenCcTBUu nony-
YEeHHOro BellecTBa C BOAOW Bbiaenuncsa raa. a3 nponyctunu 4epes BOAHbIV
pacteop cynodata xenesa(lll}, B pesynsrate 4ero obpazosanca Gypbii 0CanoK.
Ocanok OTAenunm, a k ocTaslwemMyca pacTsopy Aobasunu pacTeop HUTpaTa 6a-
pua. Hanuwute ypasHeHWA YeTbIPEX OMUCaHHbIX peaxkuuvin.

Meab pactBopunu B pa3baBneHHOW asoTHOW kucnote. Mony4yeHHyio nNpu 3TOM
COMb BbICYWMAW U 3aTeM npokanunu. Bblaenusluyiocs ra3oBylo CMeCb NONHO-
cThio nornotunu sopoi. K obpasosasluiemMycs B pesynsrate pacTtesopy nobasunu
rMAPOKCUA, Kanbumsa. Hanvwute ypaBHEHUs! YeTbipex OnUCaHHbIX peakuun.



OTBETbI N peELLUEHUSA

Kucnopon n cepa

N2 3apaHua 1 2 3 4 5 6 T
OTtser 23 15 35 12 24 24 25
N2 3apaHun 8 9 10 1" 12 13 14
Otser 51 12 24 3521 4161 3142 231
15.
2KMnQ4 + S5Hp0, + BHCI = 50, + 2MnCly + 2KCl + 8H0
16.
2H,S + 30, = 280,51 + 2HZ0
502 + 2KOH = K2$03 + Hzo
2KMnQ4 + K805 + 2KOH = 2KoMnO4 + K804 + H0
K2M004 + 2K2$ + 8HCI = 2S| + MnC12 + 6KCI + 4H20

Asor
N2 3apaHun 1 2 3 4 5 6 7 8
OTser 24 15 223 14 345 15 34 12
N2 3apaHus 9 10 1 12 13 14 15 16
Orser 23 14 34 12 3224 3121 2315 2634
17.

2NH3 + 6KMnO, + BKOH — Nj + 6K;MnO,4 + 6H,0

18.

NH3 + HBr = NH4Br
NH4Br + AgNO3 = NH4NO3 + AgBr
2AgBr + Zn = ZnBry + 2Ag
Ag + 2HNOj; = AgNO5 + NO, + Ho0




OTBETbI N peELLUEHUSA

17.
1) CH;=CH—CH,— CHjy + HBr —> CHz— Icn-— CH,— CHj

Br
2) CHy—CH—CH,—CHjy + KOH SPTPPrf, op  CH=CH— CHj + KBr + Hg0
I

Br
3) CH3— CH=CH—CHj3 + Br —» CH3—CH—CH—CHj3
Be Br
4) CH3— CH—CH—CHj3; + Mg » CHg— CH=CH—CHj + MgBr;
B Br

5) CHz— CH=CH—CHj3 + HpyO —» CH3—H(|:—CH2‘—‘ CHj
OH

18.
Br
1) CH3—C=CH—CHj3 + HBr —* CH3—(|3—CH2—CH3

|
CHj CH,3

2) 5CHz— <|:=cn—cns + 6KMnO, + 9H,80, —* 5HzC — cl: — CHj + 5CH3COOH + 6MnSO, +
CH,4 0

+ 3K,80, + 9H,0



OTBeTbI N peLleHns

34.
1) 3anucaHbl ypaBHEeHUA peakuun rmpponusa xnopuaa docoopa u HerTpanmaaumm
OBYX KUCNOT:
PC|5 > 4H20 = H3PO4 + S5HCI
H3PO4 + 3KOH = K3PO4 + 3H0
HCI + KOH = KCI + H50
2) Paccuutanbl konuyectea sewecte xnopuaa docdopa(V) v kucnot, obpasosas-
WUXCA NpU ruaponuse:
n(PClg) = 4,17/208,5 = 0,02 monsb
n(H3P04) = n(PC|5) = 0,02 monb
n(HCI) = 5n(PClg) = 0,1 mone
3) PaccumntaHbl HEo6xo0auMbIE KONUYECTBO BELECTBa W Macca Wenouu:
n(KOH) = n(HCI) + 3n(H3PO,4) = 0,1 + 0,06 = 0,16 monb
m(KOH) = 0,16 - 56 = 8,96 r
4) PaccuuTtahbl macca v 06bEM pacTteopa Weéno4yum:
My.pa(KOH) = m(KOH)/w(KOH) = 8,96/0,10 = 89,6 r
Vo-palKOH) = my_no(KOH)/p = 89,6/1,07 = 83,7 mn
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