§1. OB AA XAPAKTEPUCTNKA FAJZIOCEHOB

3nemeHTbl hTop P, xnop C1, 6pom Br, nog | n actat A( coctasnsatoT YTMA-rpynny Mepno-
LLn4 koM cucTeMbl. [pynnoBoe Ha3BaHWe 3TUX 3/1IeMEHTOB — ranoreHbl. DNeKTPOHHAs KOH(Ury-
|MIHLL aneHTHOro YPOBHA aTOMOB ranoreHoB O0AnHakoBa: n5‘np\

)NCKTPOOTPHLATENbIFACTb 3N1EMEHTOB YMeHbLUaeTCca OT (hTopa K actaty. dTop — camblii
| HbIpoorpuuatenbHbiH aneMeHT (O30 = 4.10), OH He MMeeT NONOXHTEe-NbUbIX CTeNeHen oKHene-
LLUH M UCrpeYaeTcs B COeUHEHUAX TONLKO B COCTOSAHMUM P '. OcTaslbHble ranoreHbl — X10p 1 ero
MW, LDKeNble aHanoryi NPOABAAIOT B COBAUHEHUAX CTeMNeHN OKMCeHMa oT (-1) go (+YT1).

lce ranoreHbl B CBO60OHOM BUfe MOCTPOEHbI U3 ABYXaTOMHbIX Monekyn (P:. C1 Br:, ) n
WAWHK'A TUMUYHBIMU HEMEeTaNIMYecKUMU NpocTbiMK BelecTBamMmu. W3 Hux P: n C1; — rasbl, Br:
EMKKOCTb. b (M /lb) — TBepAble BellecTBa. OKUCUTENbHAA CNOCOBHOCTL NPOCThIX BELLECTB
Il nuHaeTcs oT hTopa K nogy; P? — OfAUH M3 camblX CUIbHbIX OKUCAUTENEH, HanpuMep, OH OKHe-

[H1 ke O™
2Fr + 2KOH(pnn6.) = OTF2T H 2KP + 1,0

nT nweHuc OP:— 3To He okeug, a htopua: O P?'1— AndTOPHA KACNOPOAa).

1o TOH e NpuynHe nonyyeHue P: u3 (|)TopHAOB (T. €. okucneHune 2P'1- 2e = ") MOXH
Lo W Anwe anekTpuyeckum nyTem (3nekTponnsom pacnnasa blaP).

1leHenmne OKUCIMTENbHbBIX CBOCTB ranoreHoB nposABNAeTCA B peakunax:

Br2 + 2K1 = 12+ 2KBr

12 1-2KBr03= Br2+ 2K 3

| H LLmcn ¢ MeHbLUMM NOPAAKOBLIM HOMEPOM BCErfa BbITECHAET ranoreH ¢ 60/bLUNM NOPASKO-
11 ¥1 HOMEPOM 13 6eCKUCNOPO/HbLIX CONEH NOCNEAHErO: A1 KNCNOPOACOAEPXKaLLMX CONeH Habnto-
11 H HUNpUTHOE.

| afloreHbl BCTYNatoT B peakuuio NoYTU CO BCEMU 3NeMEHTaMU: C TUMUYHBLIMU MeTaiam
MMH TY LI YO T MOHHbIE ranoreHHabl — conu, Hanpumep CaP3. NeC1. BaBr? u bll. a ¢ TUNNYHbLIMK
LWMFLW'WamMn — KOBaNeHTHble ranoreHHabl. Hanpumep 5P(, PCVb. CBI'4 n Blg, MHorvne KoBaneHT-
W Wwuwenunasl NOAHOCTLIO FTMAPONH3YIO-TCA:



PO F'1HW - 1 11rm|

BOAOpPOA[|].|C CoefIWWHHH WWHH NN 101 12121 IAIMH ][] 110 1 1 111l 1oHl npea-
ctaBnsiw! co6oit 6ccumenH.M' THML M I nMHU [MH tMH||[MutHL||' H u HU I' W | uH. 111 eHnb6as kuc-
nota, a oeTwM,MbiC |WWHWWAMHYNPpWH,! P mma e i1 i HH.Wed 2 mrn 1111 1111 — Twr-
nuuHbl e WOCCTLIIO0LIIIICAN, I H1IMV 114 HI I HE VA ' EHIEE HH H AT 0000 U |||, UHH L [H - 1) 2IMM-
oknennTtenHmMn, B otanuyme w Il H U< | HANpTHP 1| HHHK
CuK, | 11,1111,(11....... | *'eellll, | I <1111
2KBr -FUWN, HuXHUMHK | H, 11131 | mn o1l I,
FanorcnHAbl KEKOWPMY MEMNWHNN MHHHPW  WWPUHBI U UH WM ull1,( | Nip.Ur. BH3 "
AP ). KoHueHTpupoBaHHbIM pw Inup Il HA H.HHWHHAWWMWHH | w .HUHH 11w H, WUXPAaHUTbLB

CTEKNAHHOI Kocyne (paH.cane! rk-nun!

HenocpeacTBeHHO ¢ wWMKOpU TM wunm um (I 11 k | T |M WHP\MKUKNY KNCTOPOAHbIE
COeAVNHEHWUS — KUCOTbl U CONU WIWYYUHH UM M; | MHM N NH | ¥MW UOH WM |4 N WEMOYHOW cpe-

fie, Hanpumep:

n) 2Ur2 1 M.,0 | 1<l w1111111 | UK 1
6) Br., + 2Mn011(|(||l1y.) " ' > N11111(1 | blwll| 111,11

3MaHro(( = WL | el

(nogpo6bHee cM. HUXeE, N xumuun XMOPH) AHU MH Tpu WKUH | T WHM NUH WU CNON Xapak-
TEePHbl OKUCANTENbHbIe CHOMAH», NANPHMIP M PNHOWHY 1nM1M\ nuwwn

blaBr03 1-311"30,911:10.) | biwA' 111, | 1111/1 |

ACTaT — pafjMoaKTMBHbIM FanoWwmn HWUMLLEe NOHHMHIWYHHH HWwn /1 umeeT nepuog
nonypacnaga 8,14; XuMuyeckue ceoiictBa T NMH MoguAHbI 111/ nwm no w ( (eMLWbMble ranoreHsl
HaxogaTcsa B NPUPOAE K BOCCTAHOBNEHHOM COEOMUUM  UMHW «LWUTLWJ/ION LWEN0YHbIX H Le-
NIOYHO3EME/bHbIX METaNNoB.

dTop M6pPOM mcnonb3yoT BOCHOBHOM /M nonyyeHuu ||| Inpu NI 1 [1pIMAIOIL, up- 1 6pomop-
raHnyeeknx NPoAyKToB, a Nof — B MPOMYMOACTe fekape I H XMMUYECKOM aHanu3e. 3a cueT nno-
X0l pacTBOpMMOCTW 1B BOAE M MeAWULMHE MCNONb3YBH CHNPHHWI pw Miop Moga, o6nagaroLmii
6aKTepULUMAHBIMKU H NPOTUBOBOCNANNTENbHBIMWN CHONCALUMH
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B coefj,we,|,|AX xnop MpossnseT cTeneHn okmcnenus ot (-1) go +/11) (puc 12). Paccmor-
pum laxnellm " e coeguHEHMA Xnopa.

lpocroe Bewee™ 0 *™P Cb — eNnTo-3eNeHblli ra3, HeroploYuiA, ¢ yayLuaioumm 3anaxom, B 2,5
HUW TAXenee BO34yXa. YMeEPeHHO pacTBOPAETCA B BOAE, wanonoswuwy AHENPONOPLMONMNPYS BHET

witkHTe 11KUC/T'Tens 1lBocCcTanoBUTC/b B JaHHOM npoLiecce):

CH+ H,0 «r—* HC1+0 + HCI'1

B nabopatopuu HasbiBaloT «X/10pHOI BONOM» (aHaNorMyHbIi pacTBop 6pomMa B BO, e.
NANWMAT I ”

tfﬂ'&W HeKoTopoe KonmuecTBo HBrO u HBr. — «OpoMHOM N0J0»»; 6ep0M penrvp><n c
SLLXYXKe, Y4eM *n°P' a" o[ COBCEM He pearupyer).

Ha cBeTy xnopHoBaTucTas kucnoTa pasnaraetca (HCHO = MC1 + O"), n03TOMY X/IOpHYLO BO-
A 11,0 xpaHTnI B Tem, ol ck-naMke Hannumem B xnopHoit Boge kucnotel HCHO 1 ob6pasoBaHnem

! ,cnopoja 00DBSACHAKTCS €€ CUNbHbIE OKNCNTENbHbIE CBOVICTBa; Hanpmmem, BO BNaXK-
»NUUMIGHOTO K% _nr onny
HUM Xnope o6ecl‘Bey,llaldTCa MHOTUE Kpacutenu, XnopHasa Bofia OKUCNAET nogma-noH > > V

uroci ke w* al ul;— o nogaT-HoHa tO3' npu n3bbITKe Cb:

|- ClaHe™mIA A A CIr u6)

B03MOXHbIe CTEMEHN OKUCNIEHNA X10pa U TUMbl COEAUHEHWUI UN CNIOXKHbBIX MNOMOB,
nu-pawumne ancMellT B yKa3aHHOW CTeNeHN OKUCNeHUS:

<«VIl_* C'r° 77 blaC'On.cw;, KClO4. Mg(Cto4)_

+y1 - ¢cw3
+\/' - HCI03, C10~_ KCHK 3, Ca(CtO3)r
+n - CHO,

+m' - HCH02, C 10 A blaCl2, Ca(ClO,)r
+#1-'€,2°" HCIO. cio -, N3010. Ca(Cto)r

o'~ Ccr

1 - HC), C1-, N35-., CaC,2 PeCs AaC| Pc,5 Pb(C|)P MaC|(OH)

Xnop C1; aktusbiii okucnntens (Idl= 343 kAx'mMonb. 1G = 199 nm), Npu HarpesaHUN OH
[HTupyeTe BogopadOM meTanna”,] ,, HemeTannamm:

I L, <->2MC1 c 12 + M8=M8Cb
‘M .1X| = 51014 3 Cb + 2Pe=2PeC13

1. X/I0POM XONOAHOTO PACTBOPA LLENOUYN MONYHAKTCA XA0PUAbI U FNNOXA0PNTHI:



Cb + 2blaOH(xon.) = bla( 1 1 bk |< | 11.0
npu HacblWeHnn ropayvyero pacTeopa wienovum - Xnopuabl N XNOPThbl
3C1T + 6blaOllrop.) = 5Ne M | bIMCIO, 1 1l O

MOCKO/bLKY FAMOXM0PNArbl 4NCNPONOPLNONMPYIOT NPU HarpesaHmm

3MaC 10(rop.) = 2blaCl + blaCK),

B NPOMbILINEHHOCTI XNOP MOMYyYaloT 3NeKTPOAN3OM pacrnnasa MHW pucTopa X/IOPUAOB Lue-
NOYHbBIX METasIoB:

2KC1(pacnnaB) “""«e«e«n21C(katog) + C12T(aHopm)
2blaCl1 + 2M:0 H2| (kaTtog) + Cb T(aHog) + 2blu( )11
B naGopatopumn 4N1s NOMyYeHWs X10pa UCMONMb3YOT CNeAYIOLMe peakLuu:
16HC1(KOHL,.) + 2KMnO” = 5C12T + 2MnC1; + 81bl) F2KC1
4HC1(komy.) + Ca(CHO)2=2C12+ 2H:0 + CaCb
6HCLKouy.) + KCHO3 = 3C12 T+ 3160 + KC1

B ByX MocnefHUX peakuusax UCTOYHUKOM X/0pa SBASIOTCH U OKHCLUMEHb W BOCCTaHO-
BUTENb BCNEACTBME KOMMYTaLMW: Hanpumep, AHs peakHNU ¢ yyacTuem xHopaTa KCHO3:

5Cri+ Cl5= 3Chb.

Xnop — ABEHaALATbIV N0 XMMUYECKOM pacnpocTpaHeHHocTn >ncmell na 3emne,
BCTpeYaeTcs TONbKO B CBA3AHHOM BW/E, BXOAMUT B COCTAB MHOTMUX X/OPHAMbIX MUHEpPanos, co-
[EPXUTCA B MOPCKOM Bode (HOHbI CIT) X0p OTHOCUTCA K MPOAYKTAM OCHOBHOIO XMMUYECKOTO
NPOM3BOACTBA: UCMOMb3YeTCA ANs nonyye-

HWUS BPOMA M MOAA, XIOPUAOB U KUCNOPOACOAEPXKALLMX MPOU3BOAHLIX, AHS OTOCAMBANNA Gyma-
M, KaK Ae3snH@puuupyloliee cpeacTso AN NUTLEBON BOAbI

Xnoposogopos HC1 — 6ecLBeTHbIl ra3 ¢ CUAbHLIM 3anaxoM. XOopoLIO PacTBOPSETCA B BOJE,
BO/JHble PacTBOPbI Ha3blBAOTCA X/I0POBOAOPOAHON KUCNOTOM, a AbIMALLNA KOHLEHTPUPOBAHHbIN
pactBop (35—38% HC 1) — consHoli KMCNOTOW (Ha3BaHMe [aHO ele anxuMukamu). B pasbaBneH-
HOM pacTBOPe X/10POBOAOPO/ ABNAETCA OKUC/IMTENEM 3a CHET KaTUOoHa BOAOpoja:

6HC1(pa36.) + 2Al = 2A1C13 + 3H2|
6H+p) + 2A1 = 2A 13++ 31-12T

a B KOHLEHTPMPOBaHHOM pacTBOpe — BOCCTaHOBWTeNeM 3a cyeT Cl- (CM. MpuBefeHHbIe BblLLe pe-
akumu nonyyeHms C 12 B nabopatopum).



11pn KOHTaKTe X/10pPOMOA0POAA C aMMUaKoM 06pasyeTcs 6enblii AbiM — TBEPAbIE YacTMLbI
umMopuIa aMMOHWS.

N113 + HC1 = bIM4C1

11 NONHOM pacTBOpe XN0PUA-HOH OMpesenstoT ocaxaeHneM 6enoro xnopuga ccpebpa( 1): C1- +
Al = ArCL,

Il npombiwnenHocT HC1 nonyyaroT cxxuraHnem BoAoposa B xnope B na6opatopun Mcnonb3yroT
NennMoLencTBHe TBEPAbIX X/10PUA0B METaNNO0B C KOHLEHTPUPOBaHHOW CEpHOV KUCNOTO npu
Ly peBaHLUe

vt 1(1) + H2504(KoHu,.) 40 - 50°C > NoH504 + HC1|

[MCL(T)+ H2504(KoHL,.) 40 - 50°C > Ne 2504 + 2HC1|

\ LIPOBOAOPOZ, CNYXKMT ChIPbEM B MPON3BOACTBE X/OPUAO0B, XJI0POPraHUYECKHX NPOAYKTOB, UC-
HU M.4yeTcs (B BUAE PAcTBOPA) NPy TPABNEHWN METAN/NOB, PasfoXeHU MUHEPanos 1 pys.

KunicnopogHble coeanHeHuns xnopa pasHoobpasHbl: okenasl C1;0. CHO:. CHO3. Cb 07 kucnothbl
Il K). UCNCb. HCHO3 1 HCKO4 n nx COMH.

Hnunbonbluee NpakTUUeCKOe 3HaYeHMe MMeeT xiopaT kanusa (6epTonnetosa conb) KC 103. 31a
| MM, KaK 1 apyrue xnopatbl, ABNSETCA CUNbHBIM OKUCAUTENEM MPU BbICOKOV Temnepartype:

4KC10,+ 3K:5 = 4KC1 +3K 2504
KC K3 + 6KOH + 3MnO: = KC1 + 3K:MnO,, + 3HD
Bo BTOpOii peakuuun okeng mapraHual 1\V) katanmsupyeT pacnag xaoparta Kaaus no cxeme:

KCHO3 —* KCL1 + 30°. a3aTem OKMCNseTCA aTOMapHbIM KUC/IOPOLOM [0 MaHraHara Ka-
wn K:Mno4.

B oTcyTCcTBMe KaTanu3aTopa X/n0pat Kanus pasnaraetcs nHaue:
4KCHO3— 3KCHO4 + KC1
B pe3ynbTate gucmyTtaymn 4C1+5= 3CI 7+ CIlo6pasytoTca Tepx/opaT u Xn1opug Kams.

Xopart Kanus 1Cnosb3ytoT B MPOU3BOACTBE CMNYEK, B3PbIBYATLIX BELLECTB U NUPOTEXUM-
WHKHX CPEeACTB.

1unoxnopuT kanbumua Ca(C 10): ABnAeTCH aKTUBHOW (OKMCNAKOLLE) COCTaBHOWM 4acTbio Tak
MM H.LUACMOM XNOpHOW (6enunbHOl) n3sectn — cmeck Ca(CHO):. CaCb u Ca(Obl): neonpegenen-
|[MHO cocTaBa. MMony4aroT XI0PHYHO N3BECTb HACbILLEHMEM X/I0POM CYCMeH3UN ralleHo n3BecTu
I'LLLOM); B BOge:

Ca(OH);(r) + 1bO + Cb—» n'Ca(C10)3 » rCaC1; *rCa(OH): « nH:0



